MMHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3ZOBAHUS
POCCUMUCKOMN OEJEPALINA
Denepanboe TOCYIApeTBERHOE GI0/UKeTHOE 00pazoBaTeNbHOE yupekienue

BhICTIIEro 0Opa3oBaHus
«MarHuToropcKui rocy/lapcTBEHHbIH TeXHHUecKkH#t ynusepcuteT uMm. 1. Hocosa»

PABOYAS MIPOTPAMMA JUCIHUIIJIHHBI
OKOJIOTHA

Hanpasienne NoAroTosKn
22.03.02 Merannyprus

HanpasnenHocTh (mpoduib) nporpaMmal
TexHoJI0rust JIMTEHHbIX MPOLECCOB
Vposens Briciiero odpazoBanus - Gakanaspuat

[Iporpamma noAroTOBKH — aka eMH4eckuit OakaraBpuar

dopma oOydenus

3a04YHas
WucturyT EcTecTBO3HANUS ¥ CTARAPTHIAUMK
Kadenpa [IpoMBIIUICHHO 3KOJIOTHH 1 BC30TIACHOCTH KH3HEACATC/IbHOCTH
Kype 1
MaruuToropck

2018 r.



Pabouas nporpamma cocrasiesa Ha ocHoe ®I'OC BO no nanpasneHwio moaroToBKu
22.03.02 Meranmyprus, yrBepaiennoro npukazoM MOuH PO ot 04.12.2015 Ne 1427.

Paboyast nporpamma paccMoTpeHa u 0100peHa Ha 3acesanun xadenpsi [TpoMbienHoi
DKOJIOTHH H 0€30MacHOCTH )KH3HEAEATeTRHOCTH «25% okTsibps 2018 r., mporokon Ne 3.
/

3a. Kadenpoii (’:#;@,K —A.IO. IepaTuncknit

Pabo4as nporpaMma ono0pena MeToAM4ecKol koMuccHelt wHetHTyTa EcTecTBO3HAHMS M
cTaHaapTulamuu « 29» okmaops 2018 2., npomoxoa Ne 2.

[Ipeacenarens / __W.IO. Me3un
CornacoBaHo: /

3as. kadeapoii '.

TexHONOru| METALTYPriy 1 /{ /

JIATEHHBIX TIPOIIECCOB Y K.H. Baosun

Pabouas nporpamMmma cocTaBieHa:

cr. npenogasarens kadeapsi [19ubX 1, a.1.1H. H.JI. Kopobosa

Penensenr: 0 //
Meunemxep JIOOC TTAO “MMK™ 7 y A.B. Jlepamosn



JIMcT perucrpanuy H3MeHeHHH W 100 IHeHUH

Ne Jlara,
/ [Moanuce
I/ Kpartkoe copepixanue Ne nporokona
Paznen nporpaMMbl 3aB.
U3MEHEeHHUS/ JOTIOTHEHHUS 3aceJaHus -
Kadhenpoi
Kadeapsl

1 | Pa3gen 8 Yuebuo- | B coorBercTBuu ¢ tpeboBanusmu ®I'OC | 30.09.2019r.
METOINYECKOE U OOHOBIIEH ¥ JIONIOJIHEH IIepeYeHb npoTokos No2 '
“HOGOPMAIMOHHOE | IpOrpaMMHOre obecriedeHus
obecneyenue s
JIACIIUATITHHBI
Paznen 9 AxTtyanuzupopaHa HHGOpPMaIHs B 30.09.2019r.
MarepuanbHo- COOTBETCTBUY C y4eOHBIM IJIAHOM mpoToKoJ Ne2
TeXHUYECKOe HanpagieHus u pazaeiaom @I'OC BO =
obecrieueHue «TpeboBanus K MaTepUaIbHO-

JTUCIHUTLTAHEL TEXHUYECKOMY H y4eOHO-
METOAUYECKOMY obecreueHHIO
IIPOrPaMMBD)

2 | Paszgen 8 YueOno- | Aktyanmu3anus ydeOHO-MeTomudeckoro u | 01.09.2020r.
METOUUYECKOe U uH(pOpMAaIMOHHOr0 0becedeHus npoTokoi Nel
uHOPMAITHOHHOE -

_—
obecrieyeHue

JAHCITUIIIIMHBI




1 He.]'ll/l OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCIMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOW ATHKH, KaK 005A3aTENhHOTO YCIOBHS YCTOHYMBOTO PAa3BUTHS, MOJyYCHHUE HEOOXOIMMBIX
0a30BBIX TOHATHH IS CO3MAaHWS TPEACTaBIICHHA O Ouocdepe, MecTe B HEHM dUeloBeKa, O IpoliieMax,
CBSI3aHHBIX C B3aUMOJCHCTBHEM OOIIECTBA W TMPHPOJBI, a TAKKE BOCHHWTAHHE Y CTYJICHTOB YMCHUS
OIICHUBATh PE3YJIbTAThl YCJIOBCUSCKOM ACSITECIHLHOCTH C MO3UIMH COXPAHCHUS MPUPOIHON U KYJIbTYPHOM
CpeIbl, CIIOCOOHOCTH HAIPABIATH CBOIO MPO(EeCCHOHATIBHYIO IEATENFHOCT Ha cOXpaHeHne Onochepsl 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 NUCHUIUIMHBI HEOOXOAWMBI 3HaHWs (YMEHUS, HaBBIKH), C(OPMHUpPOBAaHHBIE B
pesynbraTe u3ydeHus muctumuinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «l'eorpadusn»,
«[Ipuponosenenue», «Mubopmaruka.

3HaHus (YMEHHS, HABBIKH ), [IOJIyYCHHbIC IPY U3YYEHUHN JaHHOW JUCLUILINHBL, OyAyT HEOOX0IUMBI
JUTSl UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

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

B pesynbraTe OCBOGHMS ITUCHUIUIMHBI (MOAYIs) «IKOJOTHS OOYYaIOIUICs JODKEH 00NanaTh
CJICAYIOIIMMH KOMIIETEHIUAMHU:

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: MHPUHIUIBI OpPraHW3allMd U Pa3BUTHUS
ouocheppl, €€ CTPYKTYpy, HNPHUHIMIIBI OpraHU3aIliK, pPa3BUTHS, YCTOHUHUBOCTH,
CTPYKTYpYy OHOTEOLIEHO30R.

3aKOHBI B3aUMOJICHCTBHS KUBBIX OPTaHU3MOB M UX COOOIIECTB CO Cpeaon
00UTaHUS; IPUHIIUITBI PAITHOHAIBHOTO MPUPOIOIIOIL30BaHMS U TIEPCIIEKTUBEI CO3aHMS
SKOJIOTHYECKH O€30IIaCHBIX TEXHOJIOTUH.

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(heCCUOHANTBHON JIEATEIIEHOCTH.

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

Brnanetsb IpakTHYeCKUMHU HABBIKAMH T10 OTIPEICTICHUIO YPOBHEH BO3ICHCTBIS
AHTPOIIOI'CHHBIX q)aKTOpOB Ha 3KOCUCTEMBI,
MeTomaMu METOBI PAIlMOHAIBHOTO MTPUPOIOIOIE30BAHMS IS CO3MaHUS
YCTOWYHMBBIX IKOCUCTEM Ha 3Tare MPOSKTHPOBAHUS 3eTEHOTO CTPOUTEIHCTRA.
CrocobaMi MUHUMHU3AIHH HEOIarOnpUsATHOTO BO3JCHCTBHS HA OKPYKAIOIIYFO
TPUPOHYIO CPEJY ¥ 3I0POBbE YEIOBEKA

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

3HaTh MeTombl CHUKEHHS aHTPOITOTCHHBIX BO3JICHCTBUH, a TAKKE MEPCIICKTUBBI HX
COBEpIIEHCTBOBAHUS. MeponpusATHS N0 00ECIIEYSHUIO SKOJIOTHIECKON 0€30TaCHOCTH
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
KOMITCTEHIINT

YpoBeHb OCBOEHUSI KOMIIETEHIINN

OKOCHUCTEM.

IIpuMeHATs MeTOBI
YCTOMUYUBBIX 9KOCHCTEM.

paloOHAJILHOT'O

OKOJIOTHYECKOI0 MOHHUTOPHHI'a W 3KOJOIrHYECKOI'0
TeppI/ITOpI/Iﬁ B CBSI3M C 3aJjadaMM 3eJIEHOI0 CTPOUTCIILCTBA U CO3JaHUs yCTOfIqI/IBI)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.

CO3JaHuA

Bnanets

IIpakTHueCcKUMHU HaBBIKaMU 110 OTIPEEICHHUIO YPOBHEHN BO3AEHCTBUS
AQHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI;

MeTtogamMu METO/Ibl paliMOHAIBHOTO IPUPOIOTIOIB30BaHNS I CO3AaHUS
YCTOMYMBBIX 9KOCHCTEM Ha dTare MPOeKTHPOBaHUS 3€IEHOTO CTPOUTENHCTBA.

4 CTpyKTypa U co/iepKaHHue QU CUUILIHHBI

OO61as TpyA0eMKOCTh IUCHUIUIMHBI cocTaBisieT 3 enunulibl; 108 vaca:

- KOHTaKTHas pabora — 6 Jaca;
-ayauTopHas pabota — 6 yaca;
- caMmocTosTenbHas padborta — 98 vaca;

- 3a4€T.
AyautopHas
KOHTaKTHasI =
pabora = 3 ®
(B axa, z % opMa TEeKYIIEeTO .
o |Hacax 5 o & 3 KOHTPOJIA 2
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Pasnen 1: Leas u 3apaun 3xosornu. buocepa n OK-8§,
yegoBek. CTpykTypa ouocdepsl. OIIK-5
buocdepa. Yuenme B.M.Bepuaackoro o xuBoMm 04 1 20 |U3yuenwue TectupoBanue,
BemecTBe. KpyroBopor BemecTB B Ouocdepe. OCHOBHOI BBITIOJIHEHHE U
Buronoruueckue nporecchl MajbIX [IUKIOB YTIepo/a, yaeOHOi claya TeOpHH
azotTa M cephl:  XeMocuHTe3,  (HOTOCHHTES, JUTEPATYPHI, |Ta00PATOPHBIX
rereporpodras gukcanyst CO,, OpoxeHue, TbIXaHue KOHCHeKTa  |pabot “Ornenka
(a3pobHOE ¥ aHa’poOHOE), aMMOHH(DUKAIHA, JIEeKIUH peaKy MUTbEBOU
HUTprduKanus (aBroTpodHasi W reTepoTpodHas), BOJIBI
JeHUTpU(UKanus, a30TPHUKCcAUus, ACCHMUIIALUS r.MarHuroropckac
HUTpAToB, cyinbdodurauus u aecyibpoduranus, MTOMOIIIBIO
acCUMWISIUS  cynbdaroB. HX THUApOXMMHYEcKoe CEJIEKTUBHOM
3HaueHme. CHUCTeMaTHKa KWUBOTO  MHpa  TIO HOHOMETpUN
Burrekepy. Crpoenue 9YKapUOTHOU u
MIPOKAPHOTHOM KiIeTOK. Bupyc —Hekierounas popma
u3Hu. [IponykTrBHAs MHGEKIHS.
Hroro no paszgeny 0,4 1 20




Pa3zgen 11 Dko3amuTHAS TEXHHKA M TEXHOJIOTHH.
OcHoBBI 3K0NIPaBa U NPod.0TBETCTBEHHOCTH

OK-8§,
OIIK-5

MexaHu3MBl pacceMBaHHsA BpPEOHBIX IpUMeced B 01| 05 5 |UsyueHue CemMuHap 1o
atMocdepe. MeTeoycinoBus, CIOCOOCTBYIOLINE | OCHOBHOI peIIeHHIo 3a1a4
OPEISITCTBYIOIINE  PAaCCEMBAHHMIO  aTMOC(EpPHBIX yueOHOi 1 KOHTPOJIbHAS
npumeceidi.  Poiap  TemmepaTypHOWl = HMHBEpPCHUH JUTEPATyPHI pabora
IOpU3EMHBIX CIIOEB arMoc(epbl B PACCEHMBAHUU U KOHCIIEKTa

aTMOC(EepHBIX IPOMBIIUICHHBIX BBIOpPOCOB. Pacuér JeKIUH

NpeAeNbHO JOMyCTUMBIX BBIOPOCOB MPOMBIIITICHHBIX

OPEANPUITUN U paclpefesieHue 3THX BBIOPOCOB IO

ocH (¢akesa ¢ IMOCTpOeHNEM TpaduKa.

CHmxeHune HETaTUBHOI'O BO3JIEHCTBUSA 0,1 0,5 5 |Uzyuenue YcTHBIE OTBETH y
OPOMBIIUIEHHOCTH  Ha  OKPYXKAaIOIIyl0  Cpeny OCHOBHOI JOCKH B paMKax
(atmocepy). yaeOHOU paszaena Teopun
OurcTka TPOMBIIUIEHHBIX BBIOPOCOB B aTtMmochepy JTUTEPaTyPHI nmabopaTopHOM
OT Ta30B W TBUTM: MBUICOCATUTENbHBIE KaMephl, U KOHCIIEKTa paboTsl o
SKpaHHBII MHEPLUOHHBIN IIBLICYJIOBUTED; JIEKIUH HCCIIEIOBAHUIO
JKAITIO3UHHBIN anmapar; COBpEMEHHbIE HHEPLIUOHHBIE 3albIIEHHOCTH
IBUICYJIOBUTEIH; [UKJIOHEI, BUXPEBBIE BO3/1yXa BECOBBIM
MIBIJICYJIOBUTEIH; (bUIBTPEI (abcomoTHBIE, METOJIOM
TYMaHOYJIOBUTEIM; TKAHEBbIC PYKAaBHBIC; 3€PHUCTHIC

HAacaJO4YHbIC U IIOPUCTHIE); MOKPBIE MBUICYIOBUTEIH

(ckpy0Oepbl): TOJbIe, IICHTPOOSIKHBIC, TapeIbiaThie,

HacaJO4yHble, C IMOABI)KHOM IIApOBOM HACAIKOU,

ckpy06ep [oimsa, porokmon 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 MaJIOOTXOJHBIX TEXHOJIOTHH.

CHuxenue HETaTUBHOTO BO3/IEICTBUSA 0,2 1 10 |U3yuenme |YcCTHBIE OTBETHI Y
NPOMBIIUIGHHOCTH  Ha  OKPYXKAIOIIYyI  Cpeny yueOHO JIOCKH B paMKax
(TIOBEpXHOCTHBIE BOJBI CYILIN). JUTEPaTypsl |paszena TEOPHH
DU3NKO-XUMHYECKHE METOIbl OYUCTKH CTOYHBIX 1 KOHCIIEKTa |1a00paTopHOI
BOJI: KOAryJlupoBaHue (KOaryJssHTBl U (DIOKYJISTHTHI) TeKIHHA paboTHI MO OLIEHKE
U DIIEKTpOKoarynupoBanue; Quoranus (HamopHas, XUMHUYECKUX

BaKyyMHasi) W TJIyOMHHO-aJ[T€3UOHHAs Ceraparus;
copO1I¥st; PBAIIOpalus; SKCTparupoBaHue.
XI/IMI/I‘ICCKI/Ie METOAbI OUYNCTKHU CTOYHBIX BOJ:
OKHCTUTENbHBIE METOJBI U HEUTpaIu3auus KUCIOT U
OCHOBAaHHMH.

MexaHI/I‘-IeCKI/Ie METOAbI OYHUCTKM CTOYHBIX BOI:
3akoH CTOKCa, TOpU3OHTAJIbHBIC, BEPTUKAIbHBIE U
panuanbHble OTCTOMHUKH, MEXaHUYECKUE PEIIETKH,
TUAPOLUKIIOHBI.

MeTtopl 00€33apaKUBaHUS BOJIBI: XJIOPOM, (hTOpOM,
HOJIOM, O30HOM, YIBTPa3BYKOM, YIbTPadUOICTOM,
HOHaMU cepedpa, TepMHYECKOe 00e33apaKuBaHHE.

JlocTonHCTBa " HEIOCTATKH, obnacth
pacnpocTpaHeHusI.

Buonornueckre METOIbl OYHCTKH CTOYHBIX BOJ:
a’poOHbIe  (adPOTEHK, OHOJOTHYECKUH  (PHILTD,

OMOJIOTHYECKUE TIPYIbI, TONS (PUIBTPALUN H TOJS
OpOIIIeHUs) U aHA3POOHBIC (CENTUKTCHK, METAHTCHK,
JIBYXBSIPYCHBIA OTCTOWHHMK). [Ipodhuis KOHCTPYKITHH,

CBOICTB ITUTHEBOM
BOJIBI




OuoneHo3sl. bronornueckue nmporeccs: XeMOCHHTES,
dorocunre3, rereporpodHas  ¢ukcammsa  CO,,
OpokeHue, apIxaHue (a’poOHOe H  aHa’POOHOE),
amMMoHH(uKauus, HuTpudukauus (aBroTpodHas u
rereporpodHas), AcHUTpUHUKAINSI, a30THUKCAIHS,
ACCUMIIIAIUS ~ HUTPAToB,  cynbdodukamus u
necynbhoduranus,  acCUMWIAIUS  CyIb(aToB.
YcinoBusi TpUMEHEHHS OWOJOTHYECKHX METOAOB
OYUCTKH CTOYHBIX BOJI.

Hroro no pazaeny 0,4 2 20
Paznen Il IKOJOrHYECKHE NPUHIHAIIBI OK-8,
PALMOHAJILHOTO TNPHPOAONOJb30BaHUSA. OCHOBBI OIIK-5
NPHMPOION0JIL30BAHMS
Co3nanme HKOCHCTEM, YCTOHYMBEIX K JIEHCTBUIO 01| 0,25 | 5 |Usyuenue TectupoBanwue,
TEXHOT€HHOM HArPY3KHU. OCHOBHOM Beinonuenue u
OsznopoBuTenbHas poJib pacTeHUi (3ammTa OT yueOHOM clavya TeOpHUH
OBUIM, LIyMa, 3ara3oBaHHOCTH, OaKTepUIMIHbIC JIUTEpaTypsl | 1a00paTOPHBIX
CBOWCTBA,  HOHHU3alMsi  BO3AyXa,  BbIICJICHHUE KOHCIIEKTa pabot
KHCIIOPOJIa, 3CTETUICCKUE 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 PACTEHHsI OUOKCHIA a30Ta. 3enéHoe pacTeHuil B
CTPOUTCIILCTBO IMPOMBITIIJICHHBIX TopoaoB (Ha IIOJIEBBIX U
MIpUMepe TOPOJIOB ¢ YEPHOU METAJLTyprHueil). KaMepaJIbHbIX
Buzyanuzanus 9KOJIOTHYECKOTO KOHTPOJISL. ycnoBusix”
buonnoukaums ~— 3arpssHeHuss — atMocepbl €
MOMOIIbIO  BBICHIMX  pacTeHuil. CoBpeMeHHbIE
TEHICHIINN COBEPILECHCTBOBAHUS MIPUHLHIIOB
9KOJIOTHYECKOTO  HOPMHPOBAHUS nokasaresien
Ka4yecTBa OKPYKarollel Cpebl.
[TouBa-kommnoHeHT Ouocdepsl. [InanerapHas poib 0,1 | 0,25 | 5 |M3yuenue 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, ONpEAeIsIOIINe HMX pa3BUTHE. YUacTHe KOHCIIeKTa  |paboT
BOJOpOCIIE B IMPOLIECCAX OYUCTKU CTOYHBIX BOJI. JIEKIIHH, “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. DopMbl TOYBEHHOH 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'uapocdepa. 0,1 | 0,25 | 5 |MU3yueHue TectupoBanue,
[InanerapHas pomb BeTBE KpyroBOpoTa BOJBI. KOHCIIEKTa |clada TEOpUH U
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 wmuHepanuzauusi, pH, pemokc-moreHnua,
(hopMBI )KECTKOCTH U POPMBI aTPECCUBHOCTH.

WHIAWKAIIsA
p€aKknumn CHETra B
CBs3HU C 3aga4aMH

9KOMOHUTOpHUHIra”
OcHOBbl  ¢uTOLEHOJOTHH.  BHOreoneHos3,  ero 0,1 | 0,25 5 |Usyuenue Tectuporanue,
OpTraHM3alys U TPAHUIBL. JKOJOTHUECKHE (aKTOPHI. KOHCIIEKTa  |TIOJIEBBIE
3aKOH OTHOCHTEIBHOTO JACUCTBHA 3KO(PaKTOPOB. JIeKIUN 1 HaOmroneHus 3a
3aKkOH OHONOTMYECKOTO OINTHMYyMa, €ro 3HaueHHe OCHOBHOI CTPYKTypoOii
JUTS COBEPIICHCTBOBAHUS MIPUHIINTIOB yaeOHOU TOPOJICKUX
9KOJIOTHYECKOTO  HOPMHpPOBaHWA. Paznmmums B TUTEepaTypsl. |(HUTOIEHO30B (Ha
HEHOTHYECKON 3HAYUMOCTH KOMITOHEHTOB npumepe
(uronenoza.Korcopuus mo Maszunry. Tumbr cszeit 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
YCIIOBHSX)
HToro no pazageny 0,4 1 20
Paznen 1v IKOJIOTHYECKH A KOHTPOJIb, OK-8,
MEKIYHAPOAHOE COTPYAHHYECTBO B 00JacTH OIIK-5
JKO0JIOTHH U OXPaHbI OKPY:Kalolleii cpeasl
MOHUTOPHHT Cpeabl OOUTaHuUSI. 0,4 1 18 |Uzyuenwue TecTtupoBanue,
IIporpaMMbl W KaTeropud TOCTOB aTMOC(EpPHOTO KOHCIIEKTa Bremonnenne
MOHUTOpPUHIAa U TUApOMOHUTOpUHra. MccnenoBanue JIEKIUHA U nmabopaTopHOM
cHera r.Maruuroropcka. IIporpamMmbl 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
BU3YyaJIbHOM OMOMHIMKAIAN 3arpsi3HEHHS CIIoco60oM»
atMoc(epsl C TIOMOINBIO BBICIIMX pACTeHHH B
KOMILJIEKCHBIX mporpaMMax — 3KOJIOTHYECKOro
MOHHUTOPHHTA MPOMBIIIIICHHBIX TOPOJIOB.
BusyanpHast  OIeHKa COCTOSIHUS  JIECOTIOCAJIOK
TOPOJIOB ¢ 4EpPHOH MeTauryprueid (Ha mpuMepe
r.MarauToropcka).
HToro no pazneny 04 1 18
Paznen V I'mo6ajbHabie MPo0JieMbl 3K0JI0THH OK-8,
OIIK-5
Atmocdepa. O3oHOBBIA cioil. IlmanerapHas poib 02| 05 | 10 |M3yuenue TectupoBanue.
ero. IlapHukoBbiii 3¢dexT. Xumus o0pa3oBaHUs KOHCIIEKTa Brinonnenue u
asposonell. McrouyHuku 3arps3HeHHs arMoc(epsl JIEKIHUH 1 caaya TeOpHH
IBUIBIO U Ta3000pa3HBIMHU IPUMECSIMHU. OCHOBHOI nabopatopHoi
yaeOHOU paboThI: «AHaIH3
JUTEPATYPHI. HEKOTOPBIX
3arpsA3HAIOMINX
aTMochepy
BEIIIECTB C
nomMompso I'X-1»,
Konnermumss TIAK. JlocTomHCTBA W HEAOCTATKH. 0,2 0,5 10 |MUzyuenue TectupoBanue
TIpunmunet HOPMHUPOBaHUS dhopm ITAK KOHCIIEKTa
atMochepHbix npumeceit u ¢opm I1JK Bemecte B JICKIUH U
BOJIE. CoBepIeHCTBOBaHNE MPUHLHIIOB OCHOBHOI
9KOJIOTHYECKOTO HOPMHUPOBAHUSI. yaeOHOU

JTUTEPaTypBHI.




HToro o paszgeny 2|04 1 20

Hroro no kypcey 2| 2 6 98 3auér
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5 Oﬁpa30BaTe.]'[LHbIe H I/IH(l)OpMaIII/IOHHbIe TEXHOJIOI'HHA

Jlnst peanu3annu NpeayCMOTPEHHBIX BUJOB yueOHOM paboThl MPOBOIATCS JIEKIIMOHHbBIE U
1a00paTOpHbIE 3aHATHUS.

Jlekuuy TPOXOAAT B TPAIUIMOHHONW (OpME C aKTHBHBIM HCIIOJIB30BAaHHEM JOCKH.
JleKMOHHBIA MaTepuan 3akperisiercs, yriyosisercs U JOIOJHSAETCS B XojA€ J1a0opaTOPHBIX
3aHSATHUH, TOJEBBIX HAOIIOACHUH, C/Jaul TEOPUH, TECTUPOBAHUS U AKTUBHON pabOTHI y JOCKH.

WuTepakTuBHOE o0yueHue npearnonaraer UCIIOJIb30BaHUE TECTUPOBAHUS.
CamocrosarenbHass paboTa crmocoOCTByeT Oojee TIIyOOKOMY M KadeCTBEHHOMY H3YYEHHUIO
TEOPETUYECKUX ACIEKTOB M IOATOTOBKE K J1aOOpaTOpHBIM paboTaM, KOHTPOJIBHOW paboTe u
WUTOTOBOM aTTECTALUU.

6 YueGHO-MeTOAMYEeCKOE 0fecrieyeHre CAMOCTOSATENBLHOI PadoThI CTY/1IEHTOB

CamocTosTenbHast paboTa CTyIEHTOB ITOIPa3yMEBAaeT C MCIIOIb30BaHHEM OCHOBHOW y4eOHOMH
JUTEPaATYpHl U JEKTPOHHBIX PECYPCOB MOATOTOBKY K OTBETaM Ha CJIEAYIOIHE BOIPOCHL:

IlepeyeHb BONIPOCOB K AOKJIAAaM, X 00CYKICHHI0 M IK3aMeHY

TECTBI - 3CCE
[Tonstue “Omoctepa”. Yuenue B.M.Bepnaackoro o xuBoMm BemiecTBe. Manblii U OONbIION
KpPYTOBOPOTHI BEILLIECTB.
@doTocuHTE3, €ro TUNBl W IUTaHETapHas poiib. J{Isl KaKuX METOOB OWOJIOTUYECKOH OYHCTKU
CTOYHBIX BOJI KUCIIOPOJIHBIN (POTOCHHTE3 MMEET OOJIbIIOE 3HAUCHHE.
XEeMOCHHTE3 U OpPTraHU3MBI, €r0 OCYIIECTBIIomMe. [ KaKiuxX MeTo/I0B OMOJIOTUYECKON OYNCTKU
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIbIIIOE 3HAYCHHUE.
I'ereporpoduas puxcamus yriekuciaoro rasa, €€ OMoJI0rn4eckoe 3HaYCHHE.
bpoxenue, ero tunbl. JlJi1 KakuX METOIOB OMOJIOTMYECKONW OUMCTKH CTOYHBIX BOJI OpOKeHue
uMeeT O0JIbIIIOE 3HAUEHUE.
Jlprxanue adpoOHoe. B kakux MeTogax OMOIOTHYECKON OYUCTKH CTOYHBIX BOJI a3pOOHOE JbIXaHHEe
BCTpEYaeTcsl.
AHadpoOHOE JBIXaHWE, €ro THIbBI, MPOIYKTHI, HEOOXOIMMBIE YCIIOBHSI IUIsl pa3BHTHUS IpoIiecca.
JUist KakuX METOJI0B OMOJIOTHUECKOM OUMCTKU CTOYHBIX BOJI aHA3pOOHOE JbIXaHUE UMeeT OO0JIbIIoe
3HaYCHUE.
Azotduxcanus. [Inanerapaas posb nporecca 1 OpraHu3Mbl, €ro OCYIIECTBISIOIINE.
Ammonundukamus. Ero ponas B mpupoje W B MeTOJaX OHMOJOTHYECKOW OYHCTKH CTOYHBIX BOJI.
OpraHu3Mmbl, OCYLIECTBISIOUINE aMMOHU(DUKAIIHIO.
Hutpudukamus. Ero ponp B mpupose W B MeToJgax OHOIOTMYECKOW OUYUCTKH CTOYHBIX BOJI.
OpPraHu3Mbl, OCYIIECTBIISIOIINE HUTPU(PUKALIUIO.
Henutpudukanus. Ero poias B mpupoje u B MeToAaX OHMOJOTHYECKOM OYMCTKU CTOYHBIX BOJI.
OpPTaHU3MBI, OCYIIECTBIISIOIINE IEHUTPUDUKAIHIO.
Cynppoduxanua. Ero poms B mpupoae U B MeTogaX OHMOJOTHYECKOM OYMCTKH CTOYHBIX BOJI.
Cynbdat-penykuus. Ero pons B mpupojie 1 B MeTo1ax OMOJIOrMYECKOW OUUCTKHM CTOYHBIX BOJI.
Accumunsanys cynb(aTtoB U HUTpaToB. Poib U pacnpocTpaHeHue 3TUX MPOIECCOB B MPUPOAE, HX
3Ha4eHHUe ISl METOJI0B OMOJIOrMYECKOW OUUCTKH CTOYHBIX BOJI.
HazoBure o0mmuii mporecc 1t MalbIX IIUKJIOB CEPBI U a30Ta.
Ha3zoBuTte nMoHEpOB M10YBOOOPA30BAHMUSL.
Ha3zoBuTe 0CHOBHBIE SKOJIOTHYECKHE (PAKTOPBI Pa3BUTHUS M SKOJIOTUYECKUE TPYIIIBI BOJOPOCIEH.
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Ha3zoBuTe OCHOBHBIE 3KONOTHYECKHE (DAKTOPBI PA3BUTHS U IKOJOTMUYECKHE TPYIIIbI MOYBEHHBIX
rpu0oB.

YeM 00BsCHAIOTCS YAaOpHUBAIOIIIE CBOMCTBA CHETa (DOHOBBIX TEPPUTOPHIA.

Kaxkoit peaknueit xapakTepusyeTcsi CHET TOPOJIOB ¢ YEPHON MeETaJTyprueii, arMochepHbIe 0CaIKH
TOPOJOB C I[BETHOH METAITyprueil u CHer (JOHOBBIX TEPPUTOPUHA.

BbI0OpOCH! KakuX MPOU3BOACTB YEPHON METAIUTYPIUU BIMAIOT HA PEAKLMI0 aTMOC(HEPHBIX 0CaAKOB?
OOBsicHUTE TEXHOJIOTHYECKHH MPOIECC U HA30BUTE XUMHUECKUI COCTAaB BRIOPOCOB.

HazoBuTe H5KONOrMYECKyr0 MHIIEHb IO OTHOIIEHUIO K JCHCTBHIO IPOMBIIUICHHON IIEIOYHON
IIbUIM, TPEACTABIECHHOW HW3BECTbIO, WU3BECTHSIKOM U JOJOMUTOM. JlaliTe pEeKOMEHAALHI0 110
O3EJICHEHUIO FOPOJIOB C YEPHON METAJUTYPruei.

Pacckaxkure O 3alIMTHBIX MEXAHU3Max 3€IEHBIX PACTCHUM 110 OTHOIICHWIO K JEHCTBHIO
arpeccuBHbIX ra3oB: NOy, SO;, CO,. JlaliTe peKOMEHIAINIO 1O O3CJICHCHHUIO MPOMBINIICHHBIX
PETHOHOB U FOPOJIOB, a TAKXKE MPUIOPOKHBIX 30H.

Hazosure dopmer I1/IK (mpeaenbHO JOMyCTUMBIX KOHIEHTpanwii) 3B (3arps3HsAIommx BEIIeCTB)
IUIL MOPCKHMX Y IIPECHOBOJHBIX SKOCHCTEM.

OOu1ast MUHEepanu3anus IPUPOAHBIX BO/I.

Yro npencraBisgeT coOOM KECTKOCTh MPUPOJIHBIX BOA, €€ (OPMBI, CIOCOOBI €€ CHUKEHUS U
CaHUTAPHBIE HOPMBI KECTKOCTH.

O 4yéM rJ1acuT 3aKOH OTHOCHUTENBHOIO JAEHCTBHS Koyornyeckux (axropos? Ilpusenute npumep
IIPOSIBJIEHUS 3TOT0 3aKOHA.

O uém ritacut 3aKoH 6uosorudyeckoro ontumyma? IlpuBeaure npumep AeUCTBUSA 3TOTO 3aKOHA.
HazoBure COBpEeMEHHbBIE TEHACHLIMH COBEPIICHCTBOBAHUSA IPUHIMUIIOB  3KOJOTHYECKOTO
HOPMUPOBAHHUSL.

Haiite onpenenenue [1/IK 3B armocdeprl. HazoBure ux ¢popmsl.

UYro npencrasinsier co00il sIBIEHUE TEMIEPATYPHON MHBEPCHUU MPU3EMHBIX clI0€B atMocdepsl. Kak
3TO SIBJIEHUE BIIUSET HA MPOLIECCH PACCEMBAHUS aTMOC(EPHBIX MpUMeceii?

Haiite onpenenenue OuoreoneHo3a u ¢uroneHo3a no CykauéBy. Uem omnpenenstorcss rpaHULlbl
ouoreoneHo3a? HazoBure 311€eMeHTHl MO3aMYHOCTH OHOT€OIEHO03a U (PUTOLIEHO3A.

[TonsTue «xoHcopuusi». Tunsl cBsizel OpraHM3MOB B KOHCOPIIMU: MTapa3uTH3M; CUMONOTPOdHUS.
B3aumMooTHoIeHNs pacTeHU B (UTOLIEHO3aX.

B3aumooTHOLIEHHS paCTEeHHUM € KUBOTHBIMH.

CyTtouHas ¥ ce30HHasi U3BMEHYMBOCTh (DUTOLIEHO3A.

Yro npencrasinseT coboit darokTyarus guronenosa? Ilpuseanre npumepsl.

Uro mpencraBisier  co0oOi cyklleccusi pacTUTENbHBIX — coobmectB? IlpuBenurte mnpumepsl
[IEPBUYHON U BTOPUYHOM CYKLIECCUH.

3aKOH OTHOCUTENIBHOTO AEUCTBUS SKOJIOTHUECKUX (PaKTOPOB.

3aKkoH OMOJ0rHYeckoro onTuMyma. Ero posib B COBEPIIEHCTBOBAHUH MPUHIIMIIOB SKOJIOTHYECKOTO
HOPMHUPOBAHHUS.

Uro npencrasiser co0oi moa301000pa3oBaTeIbHbINA poIiecc?

HazoBuTe oTinnunTenbHble 0COOEHHOCTH MPOMUIIS MOA30JIUCTHIX TTOYB.

HazoBure ¢popmMbl IOYBEHHOI KHCIOTHOCTH.

Kareropuu noctoB atMoc)epHOTO MOHUTOPHUHTA.

TECTBI-MHOXECTBEHHBIM OTBET
Caenyer 0OTMETUTH BCe NPABUJIbHbIE BADUAHTHI.
1.®orocunaTE3 OBIBAET

o KucnopoaHsiif;

e BeCKUCIIOPOIHBII;

o XJ0pO(UIbHBIH ;

e becxnopoumuibHBbIH;

2.Kucnopoansiii pOTOCHHTE3 OCYIIECTBIISIOT

@ BBICIINC paCTCHUA,



® HUBIIIUE PACTCHUS,
® 0aKTEpUU-TIPOXITIOPODHUTHI,
® [IMaHOOAKTEPHH.

3.0OcHOBHBIM (haKTOPOM PA3BUTHUS IOYBEHHBIX BOJOPOCIIEH CITyKaT
e TeMIlepaTypa OKpyKarolen cpeapl;
® CBET;
® BJIAXXHOCTB;
® COJIEBOM PEKUM II0YB;
4.B npupoje BCTPEUaroTCsl CASAYIOLUE 3KOJOTUUECKUE IPYIIIBI BOAOPOCIEH:
® [JIAHKTOH;
® OEHTOC;
® [I0YBCHHBIC;
e Kpuo(uUIbHEIE,
5.0cHOBHBIMU (haKTOpPaMU Pa3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIieparypa Cpebl;
® BJIAXHOCTb (HAJIM4KE KaleJbHOU BJIaru);
® 3JIEKTPOMAarHUTHOE U3JIY4YEHUE;
6.PaznnyuatoT crnenyromye rpymbl NOYBEHHbIX TPUOOB
® [1apa3uThl;
® [10JIyIIapa3uThl;
e canpouTHI;
® XUIIHHKY;
7.ITnonepamu mo4BooOpa30BaHUS CIyXKaT
® CUHE-3e/IEHBIE BOAOPOCIIH;
o JINITAWHUKH;
® MXU;
® HEKOTOpbIe OaKTepUU-a30THUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€H KOHCOPTOB B KOHCOPLIUAX
® [1apa3uTHU3M;
® MHUKOCHUMOHOTpOdUS;
e QakTepruocuMOnoOTpoduUs;
e puxocumOuoTpOPus;
9.Paznuyarot cnenyrorue ¢popmsl [1JIK BogHbIX SKOCHCTEM
o [[/IK ruruenuyeckas;
e [1/IK priGoxo3siicTBeHHAS;
o [IJIK Guoreoxumudeckas;
e [1/IK Bo3yxa paboueii 30HbI
10.Paznuyarot cnenyromue popmsel [TJIK 3arpssHsromux BeecTs aTMocpepHOro Bo3ayxa
e [[JIK makcumasibHOpa3oBasi;
e [IJIK cpennecyTouHas;
o TIJIK Bo3tyxa paGoueit 30HbI;
[TJAK per6oxo3siicTBeHHas;
11.HazoBute popmbl KECTKOCTH MPUPOTHBIX BOA:
IIOCTOSIHHAS;
yCTpaHUMas;
oO1mast;
KapOoHaTHas;
12.Ha3zoBute BHeNIHUE (GAaKTOPBI BOJHON MUTPALIUA XUMHUYECKUX DJIEMEHTOB:
e pH u penokc-norenuuman Eh;



® KOHIIEHTpAIIUs BEUIECTB B BOJHBIX PACTBOPAX;

® TEeMIIEpaTypa;

® JIaBJICHUE;

13.C nosiBieHreM KUCIOPOTHOTO POTOCHHTE3a CBSI3bIBAIOT

® TOSBJICHHE KUCIOPOAHOM aTMOoc(ephl Ha HAIIeH TUIaHeTe;

® [105IBJIEHUE 030HOBOIO CJIOS;

® BO3MOXKHOCTh (DOTOCHHTE3HMPYIOUIMM OpPTraHU3MaM HE 3aBHCETh OT HAJIMYUSA CEPOBOJOPOIHOTO
HMCTOYHHKA U IMIMUPOKO PACIPOCTPAHUTHCS HA HAIICH IUIaHETE;

® BO3MOXHOCTb JKMBBIM OpraHu3MaM BbITH U3 OKeaHa Ha cylly;

14.Mauplif IMKJI a30Ta BKJIFOYAET CIEAYIOIINE IPOLECCHI:
® a30TQUKCALNIO ra3000pa3HOro a30Ta U ACCUMUJISLIMIO HUTPATOB U aMMOHMS;
® pa30KEHUE OPraHUYECKUX a30TCOJIEPKAIMX BEIIECTB C BbIIEICHUEM aMMUAKa,
® HUTPUPUKALINIO aBTOTPOPHYIO U TeTepOTPOPHYIO;
® HUTPATHOE JIbIXAHUE;

15.Hutpudukaius pa3BuBacTCs
® B a’pOTEHKAX;
e B Omomnpynax;
® Ha I0JIIX OPOLICHMUS;
® B OMOJIOrMYEeCKHUX (UIBTPaX;
16.I1pu HuTpuduKanuu a3ot B popmMe aMMOHUS
® OKHCIISETCS,
® BOCCTaHaBJIMBAETCH;
® HE MCHSET CBOCH BaJICHTHOCTH,
e octaércs B popmMe aMMOHUS;
17.B MeTaHTEHKaX pa3BUBAETCSA
e cynb(paTHOE JbIXaHUE;
e JeHUTpHU(UKALINS;
® MAacIITHOKHCII0€ OpOKEHHE;
e KapOOHATHOE JIbIXaHUE;
18.IIporecc 6posxeHus BcTpeyaeTcs
® B CENTUKTEHKAX;
® B METAHTEHKaX;
® B JIByXbAPYCHBIX OTCTOMHHKAX;
® B 3aTOIUICHHBIX U IJIOXO a3pUPYEMBIX IOYBaX;
19.ITporecc azoTdukcamu CiocoOCTBYET
® TIOBBIIIECHUIO IJI0JOPOINS TOYB U IPUPOJIHBIX BOJ;
® [IEPBUYHOMY [TOYBOOOPA30BAHMUIO;
® pa3BHUTUIO HA3EMHON PACTUTENBHOCTH;
® TIOBBIIIEHUIO YPOKas CENbX03KYIbTYD;
20.ITpouecc neHuTpUPpUKAUU
® IIpEeAOTBpAILAET MONAJaHNe HUTPATOB B TPYHTOBBIE BOJBL;
e BeJET K MOBBIIICHUIO COAEP)KaHUS Ta3000pa3HOro a30Ta B TOYBEHHOM BO3JyXE€;
® BEJIET K NOSIBJIICHUIO B IOYBEHHOM BO3/yX€ 3aKUCH a30Ta;
® BEJIET K MOSIBJIICHUIO B IPUPOAHBIX BOJaX HUTPUTOB;
21.B mporuiecc XeMOCHHTE3a MOTYT ObITh OKHCIICHBI
® HUTPUTHI U HEJOOKUCICHHbIE MUHEPAJIbHbBIE COEJTUHEHNUS CEPBI;
® JIByXBAJIEHTHOE JK€JIE30;
® BOJIOPOJI U CEPOBOIOPOL;



® yrapHbIi ras;
22 IIpoyKTaMu MacIsTHOKUCIIOTO OpOXKEHHUs SIBIISIOTCS
® MacisHas KUCIOTa;
® YKCYCHasl KUCJIOTa,
® alEeTOAlCTUI,
® AIETOH;
23.B cenTuKTEeHKE pa3BUBAIOTCA MIPOLIECCHI
e Cynb(haTHOIO JIbIXaHMS;
® HUTPATHOI'O JIbIXaHMS,;
® MacCJITHOKHUCIIOTO OpOKeHUs;
® aMMOHU(UKALNS;
24.B 6uonornyeckoM GUIBTPE pa3BUBAKOTCS
® J[MaTOMOBBIE BOJOPOCIIH;
® KOJIOBPATKH;
® HEMAaTO/Ibl;
® [[MaHOOAKTEepHH;
25.A30TduKcanno OCYIIECTBISIOT
® KIIyOCHBbKOBBIE OAKTEpUU-CUMOUOHTHI O0OOBBIX;
® aKTHHOMHIIETHI-CUMOHOHTHI OJIbXOBBIX;
® [[MaHOOAKTEPUU-TIMOHEPHI IOYBOOOPA30BAHNUS;
® CBOOOTHOKMBYIIIHE OAKTEPUU-adPOOBI poja “azoTodakrep’;
26.AMMOHH(HKAIHS PacIpOCTpaHEHA
® B [IPUPOJIHBIX BOJAX;
® B CTOYHBIX BOJIAX;
® B [I0YBAX;
e B 00JIOTAX;

27 .Hutpuduxamnuss aBToTpodHas OCYIIECTBIAETCS
® HUTPO3HBIMH OaKTEpUSIMH;
® HUTPATHBIMU OAaKTEpUSIMU;
e QaKkTepHUsIMH, OKUCISIOIIMMH HUTPUTBI;
e QaKkTepHUsIMU, OKUCISIONIMMH HUTPATHI;

28.IIpomykTaMu 1eHUTPUPUKAIIIH MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becensmmii ra3’’;
® 1a3000pa3HbIi a30T;
29.AccuMWIALIMIO HUTPATOB OCYIIECTBIISIOT
® BBICIINE PACTECHHUS;
® BOJOpOCIIH;
o JINITAMHNUKH;
e QakTepuu;
30.0mpenensemsiii kak (C + 20) Auana3oH KOHIIEHTPAIUKA TSDKEITBIX METAJIOB B MOPCKOW BOJE —
IUafna3oH TOJEPAHTHOCTU JKUBBIX OPraHW3MOB, MONYJSLUN, OKOJOTMYECKUX CHCTEM
OTpaHHYMBaET IIoOMmAaAbL ~ 96%
oz kpuBoii I'aycca;
01 THIEPOOIION;
HaJ IpsAMOi - rpadukoM oOpaTHOM TMHEWHOW (QYHKIIMH;
MOJI IPSAAMON - TpaUKOM MPSIMOI TMHEWHOW (DYHKIINH;



31.IIpu 3KONOTUYECKOM HOPMHPOBAHUHU KauecTBa aTMOC(EpHOro BO3AyXa U OIMPEICICHHH BEIMYUH
[TJIK makcumanbHOpazoBoi u [TJIK cpeqnecyTouHOM  yYMTHIBAIOT
® pedIeKTOPHYIO PEaKIIMIO YeTIOBEKa;
® TOKCHYECKOE JCHCTBUE Pa3IMYHBIX aTMOC(HEPHBIX MPUMECEH Ha OpraHu3M YeJIOBEKa;
® IIPOJIOJDKUTEIBHOCTh pab0vero JHS;
® pEaKlHrIO SKOJIOTHYECKUX MUILIEHEH —BeUHO3EIEHBIX KOMITIOHEHTOB (PUTOLIEHO30B U T.]I.

BOIIPOCHI JIJISI OTBETA Y JOCKH B PAMKAX TEOPUUN K JABOPATOPHBIM
PABOTAM no OIIEHKE 3ANBLIEHHOCTH BO3IYXA BECOBBIM CIIOCOBOM.
OIHEHKE 3ATA3OBAHHOCTU BO3JIYXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINHU [IUTBLEBOI BO/IbI (110BEePXHOCTHBLIX BO/I CVIIIN)

LLOYNCTKA ITPOMBIIIJIEHHBIX 'A30B OT IIbLJIN
Knaccugukauua memodos u _annapamos nolieynasiueanus
2. OcHogHble XaPAKMEPUCMUKYU NbLIEYI08UNEel:
¢ D hEeKTUBHOCTH MBUICYIIATUBAHUS;
o [Ipon3BOAUTENEHOCTD Ta300YMCTHOTO COOPYKEHUS;
e Pacxo[1 2JIEKTPOIHEPTHY;
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 ¢ 3ariay0IeHHBIM OYHKEPOM;
v/ SKpaHHbII HHEPIUOHHBIH THLICYTOBUTENb;
v/ KaJTIO3UIHBIN armapar;
v COBpEeMEHHBIC HHEPIIMOHHBIE MBUICYIOBHUTEIH;
e [{uxyioHBI (OMUHOYHBIE, TPYIIIIOBBIE, OaTapeiiHbIe);
e BuxpeBsle NBUICYJIOBUTENN:
v/ COILTOBOTO THUIIA;
v/ JIONaTOYHOTO THUIIA;
Ilpoghuns (cxema) koHcmpyKkyutl, NpUHYUn Oeucmeus, OOCMOUHCMBA U HedOCMamKu, 0o1acmb
npUMeHeHUs.
4. Dunvmpol:
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 (GUIBTpP (CIIOCOOBI pEreHEepaLuu PyKaBOB);
e 3epHHUCTHIE:
v'Hacaiounble (HaChITHbIE MOABIKHBIEC M HETTOABIKHBIC);
v/ )KécTkue mopucThie;
Dunvmpyrowue 21emeHmsl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCAMKU, CNOCOO pecenepayul,
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obnacme npuMeHeHusl.
5.Mokpble nulieynogumenu:
e [losbie ra3zonpomsIBaTely;
e Hacamounsie ckpyOOepbl (THIIBI HACAIOK);
e ["azompomMbIBaTeb C MOJBUAKHON IAPOBOIM HACAIKOM;
e Tapenbyarble ra3orpoMbIBaTeNu (IIEHHBIE (PHIIBTPHI)
v/ ¢ IPOBAILHOM PEIIETKOM,
v/ ¢ epesIMBHOM PEIETKOIA;
® Mokpble anmaparhsl IEHTPOOSKHOTO ACHUCTBUS (IIEHTPOOESKHBIE CKPYOOEpHhI):
v/ C TaHTE€HCAILHBIM MOIBOJIOM Ia3a,
v ¢ BHYTPEHHHUM 3aBHXPHUTEIEM;
e ['unponunamuueckuii mpuieyaoButens (I'I11);
e ["a3ompombIBaTeny yaapHO-uHEpIHOHHOTO nerictBus (YU/):
v ckpy06ep Jloitns;
v poTokIioH THma N;
v LUKIIOH ¢ BoasHOM muénkoii (LIBII);
v MOKDBIH TIBUICYJIOBHUTENb YAapPHO-MHEPIMOHHOTO JEHCTBUS C Ta30XO0J0M B BHJIE TPYOBI
Bentypu;
¢ Ckpy06eps! Bentypu:
v/ C HEHTPALHBIM (POPCYHOUHBIM OPOIICHUEM;
v’ ¢ nepuepuitHbIM OPOLIEHHEM;
v/ ¢ IUIEHOYHBIM OPOILICHUEM;
v/ C TI0JIBOJIOM >KHMIKOCTH 3a CYET SHEPIHHU Ia30BOr0 MOTOKA;
Knaccugpuxayus  mokpeix  nwvineynosumeneil. Ilpeumywecmeo, nHedocmamxu, npoghuis
KOHCMPYKYUU, NPUHYUN 0etcmeus, 0o1acms npumeHeHus..
6.2nekmpogunomp
Mexanu3M ynaBnuBaHus 4actull. Cxema anekrpoduibTpa. JloCTOMHCTBA U HETOCTATKH, 001acTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIE; OJIHOMOJBHBIE U
MHOTOMOJBHBIC; TOPU3OHTAJIbHBIE U BEPTUKAIBHBIC, IJIACTHHYaThle M TpyOdarbie). TpeOoBaHUsS K
OCAaJUTENIbHBIM M KOPOHUPYIOUIMM  3JekTpojgaM. KoHcTpykiuu 3ieKTpo@uiibTpoB. CrocoObl
pereHepauu dIeKTPOAOB (CHCTEMbI BCTPSIXUBAHUS M CUCTEMBI IPOMBIBKH AJIEKTPOJIOB).

II. CAHUTAPHAS OYUCTKA ATMOC®EPHBIX BBIBPOCOB OT OKHCJIOB
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 TIOTOKE HU3KOTEMITEPATYPHOM I11a3MBbl.

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 OKUCIOB IyTéM HMX TMEPeBOJa B BEIIECTBA C HHU3KOW TEMIIEpPaTypoid
paznoxenus. Peacenmoi, ypasnenua peaxyui. Ilpoghuns koncmpykyuu.

3. OKUCIHTETHHBIE METOBI CAHUTAPHONW OYHUCTKY Ta30B OT OKHCIIOB a30Ta.

3.1 Okwucnenue HuTpo3noro rasza (NO) kuciopoaoM U 030HOM B skuIKOM (aze. IIpomvluinennas ycmanogka.

3.2 OkKucieHHe OKHCIOB a30Ta >XUIKUMH pearcHTamu. Peazenmwl, ypaenenusa peaxyuil. Ilpoguns
KOHCmpYKyuu.

3.3 Oxucnenne Ha HU3KOTEMIIEPATYPHBIX KaTaIn3aTopax.

4. CopOILMOHHEIC METOJIBI U METOIBI TIOTJIONIEHHUS OKHUCIIOB a30Ta 0€3 M3MEHEHHUS CTCIICHU OKUCIICHHS a30Ta.

4.1 TlornomieHnue OKUCIOB a30Ta BOJHBIMU pacTBopaMu luenoucit. 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 Kimaccudukaius MeTo0B OUYUCTKY razoB 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 ¥ HEIOCTATKH MACCHBHBIX METOJOB CHIDKEHHUS KOHIIGHTPAIMH BPEIHBIX BEIIECTB B aTMocepe.
PacceuBanue BpenHbIX mpuMeceld B atMocdepe M BIMSHUE METCOYCIOBHI Ha PAacCEMBAaHUC 3arps3HSIONIUX
BEIIECTB: HOpMallbHasl TEMIIEpaTypHasi cTpaTu(UKalusd U MHBEPCHUS MPHU3EMHBIX CIOEB aTMOC(ephl, CKOPOCTh
BETpa, HAINYHNE 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 AnaspoOnbre:
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
MPUMEHEHHUS! OMOJIOrMYECKUX METOAOB OYUCTKH CTOYHBIX BOJI.

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. X 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 00e33apaKHBaHUE.
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.  DakTophl, onpeenstomnme 3G HEeKTUBHOCT KOAryJISIIIMOHHOW OYMCTKH.

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, HEIOCTATKH, 00JIACTb IPUMEHEHUS.

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 JTUCIIEPrUPOBAHUEM BO3/IyXa,
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/ 3IIEKTPOKOATYIISIIIUOHHOPIIOTALIHOHHBIE.
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;
CopOIHOHHBIC 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. PekTudukaips kak sBanopanuoHHbIA MeToj. IlapooTroHHoN
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 pemeéTku. Mx npeanasHaueHue v npuMeHeHne. PeméTku moipas3aensioT Ha:
v/ [IOJIBUKHBIE U HETIO/IBIKHBIE;
v/ ¢ MEXaHM3UPOBAHHOMN U PYYHOM YUCTKOM;
v/ yCTaHABJIMBAEMBIE BEPTUKAIBHO UM HAKJIOHHO;
5.4 Tunpouuknonsl. [Ipuanun nevicteus. [Ipeumymectsa. O6macTh MprUMEHEHUS.
v/ OTKpBITHIE THAPOIMKIOHBI 0€3 BHYTPEHHUX YCTPOWCTB JUIS Pa3/IebHOTO U3BICUYCHHUS U3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEIIECTB;
v/ OTKPBITHII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epuaucTbie QUALTPHI (HATIOPHBIE):
v' OIIHOCIIOIHBIE,
v MHOTOCJIONHBIE.

BOITPOCHI K 3AUYETY

Pasznen 1. buocdepa. Yuenne B.M.Bepraackoro o xuBoMm BemecTtse. KpyroBopoT BemecTs B
o6uochepe. buomormueckue mnpouecchl MaJblX LUKIOB YIIEpOAa, a30Ta M CEepbl: XEMOCHHTE3,
¢dotocunTe3, rereporpodHas dukcanus CO,, OpoxkeHue, IbpIXxaHue (a’poOHOE U aHa’POOHOE),
aMMOHHM(UKaIMs, HUTpruduKanus (aBToTpodHas u rereporpodHast), JeHUTPUPHUKAIHS, a30T(HUKCAIHS,
acCCUMWJISILIMA HUTPAToB, cyinbodukanuss u gecyibPodukanusi, acCUMWIILUSA Cylb(paroB —
Ba)XHEUIIIME MPOLECCH OMOJIOIMYECKONH OYMCTKH CTOYHBIX BOA. | €0JOrHMueckoe W THAPOXUMHUYECKOE
3HAYEHUE LMKJIOB yriepojaa, a3ota u cepsl . (Cucremaruka >XMBOro 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.



Bbuoreoneno3, ero opraHusanusi U TpaHUIbl. DKOJOTHYECKUE (pakToOpbl. 3aKOH OTHOCHTEIHHOTO
nelcTBUs HKO(PAKTOPOB. 3aKOH OMOJOrMYECKOrOo ONTHMYyMa, €ro 3Hau€HUe JUIsl COBEPLICHCTBOBAHMUS
IIPUHLUIIOB DKOJIOTM4YeCKOro HopMmupoBaHus. KoHcopuus no Masunry. Tumel cBs3eli KOHCOPTOB €
AIpOM KOHCOpLUHM. B3auMOOTHOIIEHMS pAcCTEHMH C >KMBOTHBIMHM. B3aMMOOTHOIIEHHS DPACTEHUN B
¢uroneHozax. CyTouHasi, Ce30HHAas M pPA3HOTOJMYHAs H3MEHUYMBOCTh (urToneHo3os. Cykueccus:
IIEPBUYHAs U BTOPUYHAS.

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

4 Bmusune w#3BECTKOBOTO IMPOMBIINIJICHHOI'0 aspo30JIsI Ha BEUHO3CIEHBIE KOMITOHCHTBI
TOPOACKHUX (PUTOLIEHO30B;
Bimsiaue nuokcuaa a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JIEHBIE pACTEHUS
BnusiHue nuokcnia cepsl Ha 3€IEHBIE PACTEHUS;
3alUTHBIE MEXAHU3MbI PACTEHUH OT AEUCTBHS arpeCCUBHBIX I'a30B;
3aluTHBIE MEXaHU3MBbI OT JE€HCTBUS IPOMBILUIEHHOTO 1IE€JI0YHOI0 a3pO30Jis;
VY CTOWUYNBOCTB K PEKPEALIMOHHOM Harpy3Ke;
OzeneHeHne  TopofoB C UYEPHOW METaUIypruedl U MPOU3BOJICTBOM CTPOMTEIbHBIX
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;
Kimaroo6pasyroniast posib pacTeHuUi;
Bakrepunuaabie cBOWCTBa pacTeHUM, (DUTOHITUIBL,
DCTEeTUYECKHE CBOMCTBA JIECOMOCAIOK.

<

AN N NANAN

Pa3znean 111. Armocdepa. Xumuueckuit cocraB. Mcrounuku 3arpsizHeHus. O30HOBBIM JKpaH,
UCTOpHS ero GOpPMHPOBAHUS M IIaHETapHas poiib. Monenn mapHUKOBOTO P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epsl, HEraTUBHBIE IMOCIEACTBUS MapHUKOBOro 3¢ dekra. Xumus oOpazoBaHHs aTMOC(HEPHOrO
a’po30JIs ¢ yyacTHeM paaukajioB u apyrux gactuil (SO,, NO,, H,O, O, CO, NH3, HNO3, H,SO4, OH').
ATMoc(hepHble 0caZKu — IMpolecc camMoouuieHus: atMocgepbl. OcobeHHoCcTH atMochepsl TOPOJOB ¢
4EPHOH METaIUTyprueil W TPOM3BOJICTBOM CTPOUTENFHBIX MaTepuayioB. lcrmosip3oBaHue Xapakrepa
NPOCTPAHCTBEHHOW JMHAMUKM TIOKa3aTeleld XUMHUYECKHMX CBOWCTB CHera B CBS3M C 3a/JadaMu
HKOJIOTMYECKOT0 30HUPOBAHUS OCBAUBAEMON TEPPUTOPHUH U 3€IEHOTO CTPOUTENHCTBA TOPOJIOB € YEPHOU
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. MPakTopsl MPOCTPAHCTBEHHOH, CE30HHOM M MEXI0J0BOM
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 popMupoOBaHUsS XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKHUE CBOMCTBA
NPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, oKMCIUTETbHO-BOCCTAHOBUTENBHBINA MOTEHIUAN, (POPMBI
KECTKOCTM M METOJbl  CHWXKEHUS  KECTKOCTH, (OPMBI  arpecCUBHOCTH  (YIVIEKHCIIOTHas,
BBIIEJIAYNBAIONIAs], OOLIEKUCIOTHAS, MarHE3HaJIbHAA, Cyb(aTHas). ICTOYHUKH 3arps3HEHusI.

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'eapotiny. OTirane noHO-00MEHHBIX



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

Buosorus nous. [louBeHHBIC TPUOBI, UX IKOJOTHUECCKHUE TPYIIIBI U IKO(DAKTOPHI, OMPEACIISIONUE
ux pasButHe. [louBeHHBIE BOJOPOCIH, UX SKOJOTHUUYECKHE TPYMIBI U 3KO(PAKTOPHI, ONMPEACIISIONINE X
pa3BuTHE. YdYacTHE TOYBEHHBIX BOJOPOCICH B METOJaX OHOJOTUYSCKOW OYHCTKH CTOYHBIX BOJI.
Jlnmaiitnukn ¥ JMXEHOWMHAWKAMs 3arpsisHeHus artmocdepsl. [louBeHHBIE JkMBOTHBIC. UX
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. MOHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MOHUTOpHUHT. Ero nenb W 3aayu, OPUHLUIBI OpraHU3alyu, KaTeropuy MOCTOB
(crauMoHapHBIM, mNepeABXKHON moadaxenbHbl, MapupyTHblil). IlepenBuxkHble naboparopuu
skonoruueckoro koHtpos (IIJIDK). Kareropuu IJVIDK. Kputepuu Beidopa MeTo10B U 000py10BaHUS
[IJIDK. ITporpaMMbl 3KOJI0OrM4E€CKOI0 MOHUTOPHUHIA, OCYLIECTBIIsIEMble ¢ momolisio [TJIOK.

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

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUNA (HA NpUMEpE OLEHKHU
peakiuu XBOMHOIO OMaja BEYHO3EIEHBIX IIOPOJ JAEPEBbEB B IPEIEax 30HbI PACHpPOCTPAHEHUS
IPOMBIIIJICHHOTO IEJIOYHOTO a3p030JIsl.

Busyanu3zanus — coBpeMeHHble TEHACHIIMH Pa3BUTHS SKOJIOIMUECKOro KOHTposst. Poias meTonos
BU3YaJIbHOW OWOMHJMKALMK 3arps3HEHUs aTMoc(epbl C IMOMOILBIO BBICHIMX PAacTeHUH B cuUCTeMe
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-HOpMaTHMB KadecTBa OKpYXKarouleu
cpeabl. ITJIK 3arpssssromux aTMocdepy BeIIECTB: MaKCHMAaJbHO pa3oBas M cpeaHecyTouHas. Mx
IIPUHIUIIE] HOPMUAPOBAHUS.

ITAK 3arps3sstomux IMOBEpXHOCTHbIE Boabl cymu Bemiects: [IJIK rurmenunueckas, IIJIK
priooxo3aiictBenHas u [1/IK 6uoreoxumuueckas. x npunnunel HopmupoBanus. Konnenuus [latuna:
MaKCUMaJIbHO HEIEUCTBYIOIIKE, IOPOrOBBIE U TOKCUYHBIE KOHIIEHTPALMH BPEIHBIX BEILIECTB B BOJE.

Henocratkn  konuenuuu — ITJAK.  CoBepuieHCTBOBaHME  NMPUHIUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHMS: NIPEAENIBHO JOIYCTUMAsl DJKOJIOTMYECKas Harpy3ka — allbTepHATUBHBINA DKOJIOIMYECKUI
HOPMAaTHB KauyeCTBA OKPYKAKOLIEH Cpellbl C Y4ETOM NMPUHIMIIOB PAlMOHAIBHOTO MPUPOIOITIOIB30BAHNUS.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluN
a) HHaHpreMble PE3YyJIbTATHI oﬁyqemm N OIECHOYHBIC CPpeaACTBA AJHA NMPOBECACHUA 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 MMPUPOAHBIX PECYPCOB H 3alIMTHI OKPY’KaIOIIel 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 Cpeoi OOUTAHMS;, IPUHITUITHI
PalMOHATIBHOTO MPHUPOJIONIOIF30BAHUS U IEPCIICKTUBBI
CO3JaHus DKOJIOTHYECKH O0€30I1aCHBIX TEXHOJIOIHH.
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
NPUPOJOTNIONB30BAHUS Ui CO3JaHUs  yCTOMYHBBIX
9KOCHUCTEM HAa  JTale  MNPOCKTUPOBaHHS  3eNEHOTO
CTPOMTEIILCTBA.

Baagernb IIpakTHyecKMMH HaBBIKAMHU 10 OMpe/IeIcHI0 ypoBHel | HaBbikamu BH3YaJIbHBIX
BO3JICUCTBHS aHTPOIIOTCHHBIX (DAKTOPOB HA IKOCUCTEMBI, METOJI0B 9KOKOHTPOJIS,

MeTonaMu METOIbI PAIMOHATBHOTO 3HAHUSMH 3aKOHOB TPUPOJIEL.
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 BO3JeicTBHU, a | TeopeTmueckue BOMPOCHI K
TaKxKe MEPCIEKTUBBI nx COBEPIICHCTBOBAHUS. | JTaOOPAaTOPHBIM M KOHTPOJIHHOH
MeponpusiTist 1m0 00ECIICUEHHIO  JKOJIOTHUYECKOH | paboTam, 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 CO3/AHUS | TECTUPOBAHMS
YCTOMUYUBBIX 3KOCHCTEM.

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

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

PaccuuteiBaTh TEXHHYECKHE peuicHusA 1o YMCHBIICHUIO
TCXHOI'CHHOI'O BOSHeﬁCTBHH Ha MPpUPOJHBIC KOMITIOHCHTEI.

Biaagern [IpakTueckuMU HaBBIKAMU IO OTIpEJENIeHUI0 ypoBHe | HaBbikamu BU3YyaJIbHBIX

BO3HCﬁCTBHH AHTPOIIOI'CHHBIX (baKTopOB Ha DKOCHCTCMBI, 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, Teopue
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 HA TEOPETUYECKUE BOMPOCHI, B TOM UHUCIE Y
JIOCKH, BO BJIaJICHUU MPAKTUUECKUMHU HaBbIKaMH BU3yaJIbHOI'O 3KOJOTHYECKOT0 KOHTPOJIS.

Kpurepun oueHkHu 3auéra:

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

- IPaBUJIBHO, apI'YMEHTUPOBAHO OTBETHJI HA BCE BOIIPOCHI, C IPUBEAECHUEM [IPUMEPOB;



- 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 BBIMOJIHUI MPAKTUYECKOE 3a/1aHuE.

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 OMiieTa, a B OTBETaX Ha J(Ba JPYIMX BOIpOca OWiieTa JOMYCTHI CYIIECTBEHHBIE OIIHOKH,
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. Yuenne B.M.Bepnaackoro o xxuBoM BemiectBe. KpyroBopoT BeliecTtB B
ouocdepe. buomormueckne mpomecchl MaJbIX LUKIOB YIrIIEpoAa, a30Ta M Cepbl: XEMOCHHTE3,
¢dorocunte3, rereporpodHas ¢ukcamus CO,, OpoxeHue, apixaHue (a’poOHOE M aHA’pOOHOE),
aMMOHU(UKaIUs, HUTpUPUKAIKA (aBTOTpodHAs U TeTepoTpodHas ), ACHUTpUPUKALIKS, a30TPUKCALIHS,
aCCUMWIIAILIMS HUTPATOB, Cyibpodukanuss u jaecyiabPodukanus, acCUMUISIHUS CyIb(PaToB —
Ba)KHEHUIIIME MPOLECCHl OMOIOIMYECKONH OYMCTKH CTOYHBIX BOA. ['€ojoruueckoe U rupoXUMHUYECKOE
3HaYeHUE LIMKIIOB Yriiepoja, a3ora u cepbl . Cucremaruka xuBoro mupa no Burrekepy. CtpoeHue
9YKapHOTHON M NPOKapUOTHOM KileToK. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTuBHas BupycHast
uHbeKysa. MeponpusThs 0 CHIKEHHIO PUCKAa BUPYCHOTO 3apaKEHUSI M PACIIPOCTPAHEHUST 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. KoHcopuus nmo Masunry. Tunel cBsize 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.
Co3anne yCTOMYUBBIX IKOCUCTEM:
v Bnusiane uU3BECTKOBOTO IMPOMBIINIJICHHOI'0 a’po30JIsI Ha BE€YHO3CJIEHBIE KOMIIOHEHTHI
TOPOJCKUX (PUTOLIEHO30B;

v’ BiusiHue THOKCHJIA a30Ta BBIXJIONOB aBTOTPAHCIIOPTA Ha 3eIEHBIE PACTEHHS
v’ BiusiHue THOKCHJIA CEPhI Ha 3€IEHBIE PACTEHMS;
V' 3almuTHbIe MEXaHU3MBI PACTEHUH OT JCHCTBHSI arPECCUBHBIX Ta30B;
v/ 3anMTHbIE MEXAHU3MBI OT JEHCTBUS POMBILILIEHHOTO MIEJIOYHOTO a3PO30JIs;
v VCTOWYHBOCTH K PEKPEAIMOHHOM HATPY3KE;
v' OsejleHeHHE  TOPOJOB C YEPHOW METAUIYPrUedl W IMPOU3BOACTBOM CTPOUTENHHBIX
MaTepuasos;
O3/10poBUTENBHAS POJIb PACTEHUI:
v’ Bblenenne pacTeHUsIMA KUCIIOPOIa U TOTJIONIEHHE YITIEKUCIIOTO U JIPYTHX arpecCHBHBIX

ra3os;
[IIymo3aniuTHBIE CBOMCTBA PACTEHUI;

CHukeHue 3anbUIEHHOCTH BO3/1yXa C yYaCTHEM PacTEHMI;
KnumaTtooOpasyromias posib pacTeHU;

BakrepuruaHbie cBOWCTBa pacTeHUH, (PUTOHITUIBI,
DcTeTHYecKHre CBOMCTBA JIECOMOCAI0K.

AN NN NEN



Pa3znean 111. Armocdepa. Xumuueckuii cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM SKpaH,
UCTOpUA ero (GOpMHUPOBaHUS M IUIAHETapHas poJib. Mojenu napHUKOBOro 3(pQeKra NPU3EeMHBIX 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).
ATMOChEpHBIE 0CaJIKH — MPOIECC caMOoouuIeHus: atMocdepbl. OcobeHHOCTH aTMochephl TOPOJIOB ¢
YEPHOM MeTallyprueil U HpOM3BOJCTBOM CTPOUTENIBHBIX MaTepuasoB. Vcnosnb3oBaHue Xapakrepa
IIPOCTPAHCTBEHHOW JUHAMUKM II0Ka3aTeled XHWMHYECKMX CBOWCTB CHEra B CBS3M C 3aJadyaMHy
9KOJIOTUYECKOr0 30HUPOBAHMSI OCBAMBAEMOM TEPPUTOPUU U 3€JIEHOTO CTPOUTEIHCTBA FOPOJOB C YEPHOI
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 TIopojax. DaxTopbl 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 reres3uc. [Ipomeccsl GopMUPOBAHUS XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XUMHUYECKHE CBOMCTBA
MPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, OKHCIUTETbHO-BOCCTAHOBUTENLHBINA MOTEHIUAN, (POPMBI
KECTKOCTU M METOIbl  CHIDKEHUS  JKECTKOCTH, (OpPMBI  arpecCUBHOCTU  (YIJIEKMCIIOTHA,
BBIIEJIAYNBAONIAs, OOIIEKUCIIOTHAS, MarHE3HalIbHast, CyIb(aTHas). ICTOYHHUKH 3arps3HEHUs.

Paznen V. IlouBa — kommoHeHT Omocdepsnl. [l1anerapHas posib MOYBBI M POJIb MOYBHI B
ouoreonenosze. Konnenmust B.B.JlokyuaeBa o ¢akxropax nouBooOpazoBanus. [Ipoduis momzonmcroi
nouBkl. Teopus 1mo13071000pa30BaTEIBHOTO MpoIecca.

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 TPUOBI, X HKOJOTUUYECKUE TPYIIBI U IKO(AKTOPHI, ONpeAEIoIne
ux paszButue. [louBeHHbIE BOJIOPOCIIH, UX IKOJOTUYECKUE TPYIIIBI U 3KO(PAKTOPHI, ONPEAEIIIONINE UX
pa3BuUTHE. YuacTHe IOYBEHHBIX BOAOPOCIEH B MeToJaX OMOJOrMYECKOW OUYMCTKH CTOYHBIX BOJ.
JlumaiHUKM W JIMXEHOMHJWKauMsg 3arpsisHeHuss artmocgepnl. [louBeHHble kuBOTHBIE. UX
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. MOHUTOPHUHT cpelibl 00MTAHUS.

ATMocdepHbIif MOHUTOPHUHT. Ero nens v 3amayu, NPUHIMIBI OPraHU3AlUM, KaTErOPUH MOCTOB
(cranoHapHBI, TNepeABIKHOW monadakenbHbIM, MapupyTHbii). IlepeaBmwxkubie nabopaTopun
skonoruueckoro koHtpods (IIJISK). Kareropuu IIJIDK. Kputepuu Bei6opa MeTo10B 1 0600pyn0BaHuUs
[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 TMPOMBILIUICHHBIX TEPPUTOPUI (HA TpUMEpe OIEHKHU
peakuuy XBOWHOIO OIaJa BEYHO3EIEHBIX IIOPOJ JEPEBBEB B Ipeleiaax 30HBI PACIPOCTPAHECHUS
ITPOMBIIIJIEHHOTO HIEJIOYHOTO a3pPO307Isl.

Busyanusanus — COBpEMEHHBIE TEHICHIUN Pa3BUTHUA HDKOJIOTHYECKOr0 KOHTpousd. Poib MeTonoB
BU3YyaJIbHOW OMOMHAMKAIIMHM 3arpsi3HEHUs aTMocdepbl ¢ 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. Konnenmus ITJIK.

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



[IJK 3arps3Hstomux MoBepxHOCTHbIe BoAbl cymu BeulecTB: [IJIK ruruennueckas, IIJIK

priboxo3siictBernHas u [1JIK 6moreoxummueckas. MIx npuninunel HopmupoBanus. Konnenmus [latuna:
MaKCUMAaJIbHO HEJIEUCTBYIOIINE, IOPOTOBBIE U TOKCUYHBIE KOHIIEHTPALIMH BPEIHBIX BEIIECTB B BOJIC.

Hepgocrarkm  xonmenmuu — T1JK. CoBepIICHCTBOBAHUE  MPHUHIMIIOB  3KOJOTHYECKOIO

HOPpMHPOBAHUA: TPCACIIBHO AOIIYCTUMAA 3KOJOIMYCCKasA Harpys3ka — aJIBTepHaTI/IBHHﬁ AKOJOTHYECKUM
HOPpMATHUB Ka4CCTBa OK];)Y)KaIOH_Ieﬁ CpEAEI C y‘léTOM IMPUHIUIIOB pAllMOHAJIBHOI'O IPUPOAOIIOJTIb30BAHMA.
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http://znanium.com/catalog/product/512919

3. Oxonorus : yueonuk / H.U. Huxonaiikun, H.E. Hukonaiikuna, O.I1. MenexoBa. — 9-¢
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5. DOxomorus : yueonuk / A.Jl. [loranos. — 2-e u3n., ucnp. u ngom.— Mocksa : UTHOPA-M,
2017. — 528 c. — (Boicuiee oOpa3zoBanue: bakanaBpumar). - Tekct : snekrtponHbli. - URL:
http://znanium.com/catalog/product/872295

B) MeToauyeckne yKazaHus:

1. Kopo6oa H.JI. Omenka mokasareneid KHCIOTHO-OCHOBHOTO COCTOSHHS TI0YB U
IPUPOJHBIX BOJ C MTOMOIIBIO HOHOMETpHH [ TeKcT]: MeTo. yka3aHus K JlabopaTopHOU padoTe A
ctynentoB crenuanbHocTH 280101 Bcex ¢opm obyuenuss / H.JI. KopoGoma; MI'TVY, [kad.
[12ubX]]]. — Marautoropck, 2009. — 22 c.

2. Kopoboa H.JI. BusyanpHas OWOMHIWKAIMS 3arps3HEHUs atMochepbl ypOoCHCTEM
LIEJIOYHBIM a3p030JEM M JHUOKCHUAOM a30Ta C IOMOLIBIO BBICIIMX PACTEHHM B IOJEBBIX H
KaMepaJIbHbIX ycIoBUsX [TekcT]: MeTon. yka3aHus K JlabopaTOopHOU paboTe AJisi CTYAEHTOB BCeEX
HanpaBieHudt Bcex ¢opm obyuenus / H.JL Kopobosa; MITY, [kadp. IIDubX/]. -
MaruuTtoropck, 2016, c.10.

3. Kopo6oBa H.JI. BusyanpHasi olleHKa peakIMy CHEra W XBOWHOTO OMaja B CBS3U C
3aayaMu 3eJIEHOTO CTpouTeNbcTBa [TekcT]: MeTon. yka3zaHus K JabopaTopHOW paboTe s
CTY/IEHTOB Bcex HarpasieHuil Bcex popm obyuyenus / H.JL. Kopobosa; MI'TY, [kad. [TOubX/].
— Marunuroropck, 2017, c.9.

r) Ilporpammuoe o0ecnieuenne 1 UHTEpHeET-pecypChbl:


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

IlepeyeHb NPOrpaMMHOro o0ecevdeHust

Haumenosanue 110 Ne norosopa Cpox neicTBUS JTULEH3UI
MS Windows 7 1-1227-18 ot 08.10.2018 11.10.2021
Professional (myist kiaccoB)
MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpouHo
7Zip CBOOOIHO pacrpocTpaHsIeMoe 0eccpouHo
I10
FAR Manager CBOOOIHO pacrpocTpaHsIeMoe OeccpouHo
I10

HNuTepHET-pecypcnbl

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

https://dlib.eastview.com/

HarnmonansHas ”HGOPMAITMOHHO-aHATTUTHICCKAS
cucrema — Poccuiickuii HHAEKC HAYYHOTO
mutuposanus (PMHII)

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

[Touckosas cuctema Axkanemus Google (Google
Scholar)

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

Nudopmannonnas cucrema - Equnoe okHO qoctymna
K MH(GOPMAIIMOHHBIM pecypcam

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

denepanbHOE rocyIapCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHplii HHCTUTYT
MPOMBIIIJICHHON COOCTBEHHOCTH

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

Poccuiickas ['ocynapctBenHas Oubauorexa.
Karasoru

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

OnekTpoHHBIe pecypcebl ondmuoreku MI'TY um. T'.1.

Hocosa

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

denepanbHbIi 00pa3oBaTENbHBIN TOPTAT —
Okonomuka. Coruosorusi. MeHeKMEHT

http://ecsocman.hse.ru/

VYHuBepcurerckast UH(QOpMallMOHHAs CUCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapoaHas HayKoMeTpuueckas peeparuBHas
Y TIOTHOTEKCTOBAsi 0a3a TaHHBIX HAYYHBIX U3JaHHMA
«Web of science»

http://webofscience.com

Mexc;lyHapo,uHaﬂ pe(bepaTI/IBHa}I U IIOJIHOTCKCTOBAA
crpaBoYHas 0a3a JaHHBIX HayUHBIX W3JIaHUMN
«Scopusy»

http://scopus.com

Menc;[yHapoz[Haﬁ 68.38. MOJITHOTCKCTOBLBIX XXYpPHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoiHasi KOJUIEKIIMS HAyYHbIX IPOTOKOJIOB
0 pa3JIMYHBIM OTpacisM 3HaHui Springer Protocols

http://www.springerprotocols.com/

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCHUIIMHBI
MaTepHaﬂbHO-TeXHquCKOG OGGCHG‘-IGHI/IG JUCHUITJIIMHBI BKIIFOYACT:

Tun v Ha3BaHMe ayIUTOPUN

OcHalleHne ayauTopun

VY4eOHble ayIUTOPUH IS
NPOBECHNUS 3aHATHI JEKIIMOHHOTO
THUIA

MynbTUMEaMITHBIE CPEACTBA XPAHEHHUS], [IEpeadYd U
IpeCTaBICHNUs HHPOPMALIUU

Y4eOHble ayIUTOPHH IS

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS], IEpEAAUYd U



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 v Ha3BaHMe ayIUTOPUN

OcHalleHne ayauTopun

MIPOBEICHUS JIA0OPATOPHBIX padoT,
IPYIIIOBBIX U HHIMBUYATbHBIX
KOHCYJIbTAIIMM, TEKYILIETO KOHTPOJIS
U IPOMEKYTOYHOM aTTeCTAI[HH

MpeICTaBICHMS] HHPOPMAIIHH.

Jlocka, MyJIbTUMEIMUHBIA MPOEKTOP, SKPaH.
1. ITeieBast kamepa
2. I'azoanamuzarop ['X-1
3. 3 ¢doroansboma (popMbl Jerpamanui BEYHO3EIEHBIX
XBOWHBIX JIECONOCANOK T. Marauroropcka, r. YdbI, T.
Yensbuncka); ®oToans00M (ropHas CTETb);
4.I'epOapwuii (oGpa3iibr BEUHO3EJIEHBIX XBOMHBIX
JECONOCAT0K,  AErpajupOBaHHbIX  MOJ  JEHCTBHEM
aTMOC(EepHBIX ITpUMecei);
HNonomep NU-150M
5.YHuBepcanpHas MHAUKATOpHAs Oymara
JluctumpoBaHHas BoJa
6.AnTekapckue Bechl (TOYHOCTH: YETBEPTHIA 3HAK MOCIE
3arsIToM ), pa3HOBECHI;
7.006pa31isl XBOMHOTO omnaja (OHOBBIX TEPPUTOPHIA.
8. KapTbl 3K0510rnyeckoro 30HMpoBaHusi r.Maruutoropcka
9. 7. pH-metp 150M
10. DnexTpoHHBIE BEpCHU BOIIPOCOB K 3a4€Ty, TaOOPATOPHBIM
paboTaM, TECTOB, TUTEPATYPHBIX HCTOYHHUKOB.

Ilomentenus st
CaMOCTOSITENILHON pabOThI

Iepconanpubie KoMIbIOTEPHI ¢ makerom MS Office,
BBIX0ZIOM B IHTEPHET U C JIOCTYIIOM B 3JIEKTPOHHYIO

o0yyJaromuxcs H(pOPMaIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA
[Tomenienune i XpaHeHUs U kadsl anst XxpaHeHUs: y4eOHO-METOANYECKOM

npopUIAKTUIECKOTO JOKYMEHTaIMH, yueOHOro 000py10BaHUs

o0ciTyk1BaHUs y4eOHOTO WHCcTpyMeHTHI 17151 peMOHTa 1a00paTOPHOTO

000py0BaHUs 000pyI0BaHUS




