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Jluer perncTpanyn H3MeHeHHH H YOO THEeHHI

Ne ara,
n/m Kparkoe conepxanue Ne mporokona Tioimacs
Pasnen nporpammel 3aB.
H3MECHEHHSI/ JOTIOTHEHUS 3aceIaHus .
Kaheapoi
kadeaps
1 | Pazmen 3 Koppextuposka PIIJ] B cootBercTBUH ¢ | 25.10.2018 r.
Komnerennuu makeroM (Pacnopsoxenne Nel0-39/75 ot | mpoTtokon Ne3
obyuatomerocs, 21.09.2018 «O popmupoBaHuH U
dbopmupyemslie B aKTyalnu3anuu 06pa3oBaTeTbHBIX
pe3yiibTare IIporpaMm»)
OCBOCHHUS
JTUCIIUATUTAHEI
(Moaynst) U
TUIaHAPYEMBIE
pe3yIbTaThl 2
o0yueHus
Pasnen 4
CtpykTypa u
cojepxaHue
JACTIATLTAHBI
(Momyst)
Paznen 7 OcHoBHBIE
cpezcTBa Ui
IPOBEIICHUS
IIPOMEKYTOYHOH
aTTecTalun
2 | Pazmen 8 YueGno- | B coorBercTBUHM ¢ TpebGoBanusamu @I'OC | 30.09.2019r.
METOJHYECKOE U 0OHOBIIEH ¥ IOTIOJTHEH NIEpEYEHb npotokon Ne2
uH(GOpPMaAIMOHHOE | IPOrpaMMHOI0 00eCIIeUeHHS < B
obecnieueHue
JUCLUTLTAHEL
Paznen 9 AxTtyanu3upoBaHa uHboOpManus B 30.09.2019r.
MarepuansHo- COOTBETCTBHH C y4eOHBIM IJIaHOM npotokoin Ne2
TEXHUYECKOE Hanpagsienus u pazaeaom PI'OC BO
obecriedeHue «TpebGoBanus K MaTepuaIbHO- T
JTUCIUTUIAHBI TEXHUYECKOMY U yueOHO- ;
METOMYECKOMY 00ecedeH IO
IIPOrpaMMBbI»
3 | Pa3men 8 Yuebno- | Axryammsanus yuebro-metoamgeckoro u | 01.09.2020r.
METOAUYECKOe U “HPOPMAITHOHHOTO O0eCTIeueHUs npotoxon Nel

“H(pOpPMAITHOHHOE
obecrnieueHue
JUCIUTLTAHBI

et




1 He.]'ll/l OCBOCHMHA TUCHUIIJIMHBI

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

2 MecTo gucuuminHbl B cTpykTrype OOII moaroroBku 0akajgaspa

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

JAns w3ydeHus NUCHUIUIMHBI HEOOXOAWMBI 3HaHWS (YMEHHS, HaBBIKH), C(HOPMHUpPOBaHHBIE B
pesynbraTe m3ydeHus muciuruinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «['eorpadusn»,
«[Ipuponosenenue», «MabDopmaTukay.

3HaHus (YMEHHs, HABBIKH ), [IOJIy4YCHHbIC IPY U3YYEHUHN JAaHHOW AUCLUILINHBL, OyayT HEOOXO0IUMBI
JUIs1 UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

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

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

CTpyKTypHBIi
JJIEMEHT YPpOBEHb OCBOCHHSI KOMIIETEHIIMNA

KOMIICTCHIINH

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

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

3aKOHBI B3aUMOJICHCTBHS KUBBIX OPTaHU3MOB M UX COOOIIECTB CO Cpeion
00UTaHUS; IPUHIIUITBI PAITHOHAIBHOTO MPUPOIOIIOIL30BAHMS U TIEPCIIEKTUBbI CO3aHHS
SKOJIOTHYECKH O€30IMaCHBIX TEXHOJIOTHI.

CoBpeMeHHBIE TTPOTPaMMBI U MIPOEKTHI SKOJIOTHIECKOTO MOHUTOPHHTA CPEIBI
oOHnTaHu.

Vmerb I'pamMoTHO BecTH OMOMHIMKAIIMOHHBIC HAOJIIOJICHUS B CBSI3H C 33/la4aMU
AKOJIOTMYECKOr0 MOHUTOPHUHIA U TPAMOTHO OLICHUBATh HOCIEACTBUS CBOCH
po(heCCUOHANTBHON IEATEIIEHOCTH.

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

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

OK-8: roToBHOCTBI0 0JIb30BATHCA OCHOBHBIMH METOJAMHU 3AIIMTHI MPOM3BOACTBEHHOI0 MEePCOHAJIA
W HACEJIEHHS] 0T BO3MOKHBIX MOCJeICTBHI aBapHil, KATACTPO(, CTUXHITHBIX OeJACTBHIA.

3Hathb MeTo/1bI CHM)KEHHUS aHTPOIIOT€HHBIX BO3/ACHCTBUH, a TAKXKE MTEPCIIEKTUBBI X
COBEPIIIEHCTBOBAHMA. MeponpHsaTHs 0 00ECIIEYeHHIO YKOJIOTHYECKOH 0€30MacHOCTH
TEXHOJIOTHH U TEXHUYECKHUX ITPOEKTOB.

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




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINT

YpoBEeHb OCBOEHUSI KOMIIETEHIIUI

OKOCHUCTEM.

IIpuMeHATs MeTOBI
YCTOMUYUBBIX 9KOCHCTEM.

paloOHAJILHOT'O

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

CO3aaHuA

Bnanets

[IpakTUyecKUMU HaBBIKAMH T10 OTIPEJICICHUIO YPOBHEH BO3IEHCTBUS
AHTPOTIOTeHHBIX ()aKTOPOB Ha SYKOCHCTEMBI,

MetogamMu METOIBI PAIMOHATEHOTO PUPOIONIOIB30BAHMS ITIS1 CO3TaHUS
YCTOMYMBEIX SKOCHCTEM Ha 3Tare MPOSKTUPOBAHMUSI 3€JIEHOTO CTPOUTEIHCTRA.

4 CTpyKTypa U coiepKaHue QUCUUILTHHBI

OO01mas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisieT 3 enunulibl; 108 vaca:

- KOHTaKTHas pabora — 35 Jaca;
-aynuTopHas padota — 34 yaca;

-BHeayauTopHas pabora — 0,95 yaca;

- camocTosiTenbHas padbora — 73,1 yaca;

- 3a4€T.
AynuTtopHast
KOHTaKTHast =
pabora = = o
(B aKan, z % opMa TEKYyIIeTo -
2l yacax 5 . z = KOHTPOJIS z
Paznen 3 = e 5 ycreBaeMoc- =
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Paznen 1: Heab u 3agauu 3xojiorun. buocdepa u OK-8,
yesioBek. CTpykTypa Onocdepsl. OIIK-5
buochepa. Yuenme B.M.Bepnamckoro o xwuBom|2| 3 | 2/21 | 12 |U3ydueHue 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 CO2, OpoxkeHue, TbIXaHue KOHCHeKTa |pabor “Onenka
(a3pobHOe W aHa’poOHOE), aMMOHHM(DUKALHS, JICKIIUH peaKiuu MUThEBOM
HUTpuduKanust (aBToTpodHasT M TeTepoTpodHas), BOJIBI
JNeHUTpu(UKaAIKA, a30TPHUKCAUS, ACCHMHUIIALUSI r.Marauroropckac
HUTpAToB, cyinbhodukanus u necyinbhodukaius, MOMOIIHIO
accuMmwisALus  cynbgaroB. HX TuapoxuMMHYecKoe CEJIEKTUBHOM
3HayeHue. CucremMaTuka JKMBOTO  MHpa  II0 WOHOMETpUN”
Burtrekepy. Crpoenne 3yKapUOTHOMN 51
NPOKapUOTHOU KIeTOK. Bupyc —Heknerounas dhopma
xu3HH. [IponykTuBHast HHpEKIHS.
Hroro o pazaeny 21 3 |22 | 12




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

OK-8§,
OIIK-5

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

aTMOC(EepHBIX IPOMBIIUICHHBIX BBIOpOCcOB. Pacuér JeKIUH

NpeAeNbHO JOMyCTUMBIX BBIOPOCOB MPOMBIIIIIEHHBIX

OPEANPUITUN U paclpefesieHue 3THX BBIOPOCOB IO

ocH (¢akesa ¢ IMOCTpOeHNEM TpaduKa.

CHmxeHwne HETaTUBHOT'O BO3JICHCTBUSA 6 |U3yuenue YCTHBIE OTBETHI Y
MIPOMBIIUIEHHOCTH  Ha  OKPYXKAaIOUIyl0  Cpeay OCHOBHOM JIOCKH B paMKax
(atmocepy). yaeOHOU pasmesna Teopuu
OurcTka TMPOMBIIUIEHHBIX BBIOPOCOB B aTtMmochepy JTUTEPaTyPHI nabopaTopHOI
OT Ta30B M WBUIM: MbIJIEOCAAUTEIbHBIE KaMephl; U KOHCTIEKTa paboTsl o
SKpaHHBII MHEPLUOHHBIN IIBLICYJIOBUTED; JIEKIUH HCCIIEI0BAHUIO
JKAITIO3UHHBIN anmnapar; COBpEMEHHbIE HHEPLIMOHHBIE 3abIIIEHHOCTH
IBUICYJIOBUTEIH; [MKJIOHEI, BUXPEBBIE BO3/1yXa BECOBBIM
MIBIJICYJIOBUTEIH; (GUIBTPEI (abcomoTHBIE, METOJIOM
TYMaHOYJIOBUTEIM; TKAHEBbIC PYKABHBIE; 3€PHHUCTHIC

HAacaJO4YHbIC U TOPUCTHIE); MOKPBIE MbUICYIOBUTEIH

(ckpy0Oepbl): TOJbIe, IICHTPOOSIKHBIC, TapebiaThie,

HacaJo4yHble, C IMOABW)KHOM IIApOBOM HACAIKOU,

ckpy06ep [oiuma, portokmorn tuma N, mHUKIOH ¢

BOJISTHOM TIEHKOH, CKpyOOephI Bentypu;

ANEKTPOPUIBTPHL

OxucnuTenbHbIE, BOCCTaHOBHUTEJIbHbIC U

COpOLIMOHHBIE METOABl OYHMCTKH  aTMOC(EpPHBIX

BBIOPOCOB OT OKHCIOB a30oTa W cepbl. OuucTka

aTMOC(epHBIX  BBIOPOCOB OT  yrapHoro rasa.

Vcnonp30BaHre MaJIOOTXOAHBIX TEXHOJIOTHI.

CHuxeHue HEraTUBHOT'O BO3JICHCTBUSA 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, XUMHAYECKHX

BaKyyMHasi) W TIyOMHHO-a/IT€3MOHHAS CEeTapalivs;
copOuus; 9Banopaius; SKCTparupoBaHue.
XuMHUYecKue METOABI OYUCTKHU CTOYHBIX BOJ:
OKHCIIMUTENbHBIE METOJbl U HEUTpAIN3alHsl KUCIIOT U
OCHOBAHMIA.

Mexanngeckue METOABbI OYHCTKH CTOYHBIX BOJI:
3akoH CTOKCa, TOPU3OHTAJbHBIE, BEPTHKAJIBHBIE M
paavanbHble OTCTOMHUKH, MEXaHHMYECKHE PEIIETKH,
TUAPOLIMKIIOHBI.

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

brnonornueckue METOABI OYUCTKHU CTOYHBIX BOJI:
a’poOHbIe  (adpOTEHK, OHOJOrHYECKUd  (PHIBTD,
OuoslornuecKkue Mpynasl, Moy (GUIBTPALMA U OIS
OpOLICHHUS) U aHadPOOHBIE (CENTUKTEHK, METAHTCHK,
JIBYXBSIPYCHBIA OTCTOWHHMK). [Ipodhuis KOHCTPYKITHH,

CBOICTB MUTHEBOM
BOJIBI




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

Hroro no pasaeny 4 18
Pasnen |l IKoJOrHYecKHe  MPUHIHIBI OK-8,
PALMOHAILHOTO TPHPOAONOJIL30BaHUsl. OCHOBBI OIIK-5
NPHMPOI0N0JIL30BAHMS
Co3nanme HKOCHCTEM, YCTOHYMBEIX K JEHCTBUIO 2/21 | 18 |Uzyuenwue TectupoBanwue,
TEXHOT€HHOM HArPY3KHU. OCHOBHOM Brinonuenue u
OsznopoBuTenbHas poJib pacTeHUi (3ammTa OT yueOHOM claya TeOpHUH
OBUIM, LIyMa, 3ara3oBaHHOCTH, OaKTepUIMIHbIC JIUTEpaTypsl | 1a00paTOPHBIX
CBOWCTBA,  HOHHU3alMsA  BO34yXa,  BbIIEJICHHUE KOHCIIEKTa pabot
KHCIIOPOIa, 3CTETUIECKUE CBOICTRA). JIEKUWH, “BusyanbHas
UyBCTBUTENBHOCTh JIECONMOCANOK K JACHCTBHIO TECTHPOBaHUE OMOMHIMKALNS
atMoc(epHBIX TMpuMeceid. MexaHu3M BO3IEHCTBUS 3arps3HEHUS
M3BECTKOBOTO a3p030Js Ha BEYHO3EIEHBIE MOPOJBI aTMocdepsl ¢
JIEPEBBEB U KYCTAPHUKOB. MexaHU3M BO3JIEUCTBUA IIOMOILBIO BBICIINX
Ha 3¢iEHBIE PACTEHMsI JUOKCHUIA a30Ta. 3enéHoe pacTeHuil B
CTPOUTCIILCTBO IIPOMBITIIJICHHBIX TopoaoB (Ha IIOJIEBBIX U
MIpUMepe TOpPOJIOB ¢ YEPHOU METaJLTyprueil). KaMepaJbHbIX
Buszyanuzanus 3KOJIOTUYECKOTO KOHTPOJISL. YCIOBHAX
buonnoukaums ~— 3arpssHeHuss — atMocepbl €
MOMOIIbIO  BBICHIMX  pacTeHuil. CoBpeMeHHbIE
TEHICHIINN COBEPILECHCTBOBAHUS NPUHIMIIOB
9KOJIOTHYECKOT0 HOPMHPOBAHUS NoKazarenen
KayecTBa OKpYKarollen cpepl.
[TouBa-kommnoHeHT Ouocdepsl. [InanerapHas poib 22N | 6 |HU3yueHue TectupoBanue,
noy4B. Posb mouBkl B OHOreoneHose. OCHOBHOM BBINOJIHEHHE u
Buosorust noyB: NMoYBEeHHBIE BOAOPOCIH, TTOYBEHHBIE yueOHOi chaya TEOPHH
rpu0bL. VX 9KOOrHYECKHE TPYIIBI U 9KOJIOTHIECKUE JUTEPATYPhl HI1a00PaTOPHBIX
(akTopBbl, OIpeAeNsIoIue HX pa3BUTHE. YUacTHe KOHCIIeKTa  |paboT
BOJOPOCIIEH B MpPOLIECCAX OYUCTKH CTOYHBIX BOJI. JIEKITHAM, “BusyanpHas
JInmanauku U JIMXCHOMHIAWKAIUA  3arpA3HCHHA TECTHUPOBaA- WHIUKaIsA
atMoc(epHoro Bo3ayxa. I[lOYBEHHBIEC >KHBOTHBIC: HUE peaKuuu XBOWHOTO
KJaccuuKaIuy, ajanTaLuy, 9KOJIOTHYECKHE oraja ropoAcKux U
TPYNIBI, yY9acTHE B MpoIieccax OMOOYUCTKH CTOYHBIX (OHOBBIX
BOJ| IPOCTEMIINX U YEPBEH. TeppUTOpHiL” B
Xumust 1oyB. DopMbBl TMOUYBEHHOH KHCIOTHOCTH, paMKax  paszena
peaoKc- TOTEHIMANl, KOMIUIEKCOOOpa3oBaHue — ”BusyanbHast
(haKTOpBI, ONPEICIIAIONINE TMOABMKHOCTh THKENBIX OvomHIMKAIUSI B
METaJIJIOB B TTOYBAX. CBA3M C 3aJadaMu
[Ipodwmis MIOA30JIUCTBIX IIOYB. 3€JIEHOTO
[Monzomoo6pazoBaTenbHBIN TIpOIIECC. CTPOUTENHCTBA”
I'mapocdepa. 2/21 Nzydenune TectupoBanue,
[InanerapHas pomp BeTBE KpyroBOpoTa BOJBI. KOHCIIEKTa  |cllada TEOpUH U
ATMOChepHBIe  O0CaAKH-TIPOIIECC  CaMOOYHIICHHUS JEKIUH U BBITIOJTHEHHE
atMoc(epsl. ['enesuc wmereopHbix Box. IIporiecc OCHOBHOM J1a00paTOPHBIX
(hopMHpOBaHUSI XMMHYECKOTO COCTaBa METEOPHBIX yueOHOi pabot
BOJI. nuteparypsl. |“BusyanpHas




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

WHIAWKAIIsA
p€aKknumn CHETa B
CBs3HU C 3aga4aMH

9KOMOHUTOpHUHIra”
OcHOBBI  (uTOIIeHONIOTHH.  bHoreorneHo3,  ero 2 4 |Hzygenune TectupoBanwue,
OpraHu3alys U TPaHULbl. DKOJOrHYecKre (haKTOpHI. KOHCIIEKTa  |TIOJIEBBIE
3aKOH OTHOCHTEIBHOTO JACUCTBHA 3KO(PaKTOPOB. JIEKUUH U HaOmroneHus 3a
3aKkOH OHONOTMYECKOTO OINTHMYyMa, €ro 3HaueHHe OCHOBHO CTPYKTypoi
JUIS COBEPIIEHCTBOBAHUS MIPUHLIUIIOB yueOHOi TOPOJICKUX
JKOJIOTHYECKOTO ~ HOPMHpOBaHWA.  Paszmuumss B JUTEPATypHl. |(PUTOLEHO30B (Ha
LIEHOTUYECKOU 3HAYUMOCTHU KOMITOHEHTOB npuMepe
(uronenoza.Koncopuust mo Maszunry. Tumsr cBsizeit JIECOIOCaIOK
KOHCOPTOB C SIIPOM KOHCOpLMH. B3auMOOTHOIICHUS BOTM3n MI'TY
pacTeHuli ¢  JKMBOTHBIMM. B3aMMOOTHOILIEHHS um.I.U.Hocosa) B
pactenuii B ¢uroneno3ax. CyTouyHas, ce30HHas M pamKax paszzaena
pasHOroiW4Has  HM3MEHUYUBOCTH (UTOLICHO30B. «buonHaMKanys B
Cyxkueccus. TIOJIEBBIX
YCIIOBUSIX»
HToro no pazageny 861 | 34
Paznen 1VIkosioruueckuii KOHTPOJIb, OK-8,
MEKIYHAPOAHOE COTPYAHHYECTBO B 00JacTH OIIK-5
JKOJIOTHH H 0XPaHbI OKPYKalolIei cpeabl
MOHUTOPHHT Cpeabl OOUTaHuUSI. 22N | 6 |HU3yuenue TecTtupoBanue,
[IporpaMMbl M KaTeropuu IOCTOB aTMOC(EPHOIO KOHCIIEKTa Bremmonnenune
MOHUTOpPUHIAa U THApPOMOHUTOpUHra. MccnenoBanue JIEKIUHA U mabopaTopHOMA
cHera r.Maruuroropcka. IIporpammbl MOYBEHHO- OCHOBHOM paboThI
XUMUYECKOTO MOHUTOPUHIA TOPOJOB C YEPHOHU yaeOHOU «HccnenoBanue
Mertamtyprueid. MccrmenoBaHue peakuud XBOWHOIO JIUTEPATYphl. | 3albUICHHOCTU
omazna ene u coceH r.Maruuroropcka. Ilokaszarenu BO3/1yXa BECOBBIM
BU3YaJIbHOM OMOMHANKAIIH 3arpsI3HEHMS CIIoco60oM»
aTMocepsl C IOMOIIBIO BBICIIMX PAaCTCHUU B
KOMIUIEKCHBIX mporpaMmax — 3KOJIOTHYECKOTO
MOHHMTOPHHTA TIPOMBIIIUIEHHBIX TOpOJIOB.
BusyanpHas  OIEHKAa COCTOSHHUS  JIECONOCANOK
ropofoB ¢ uépHOW MeTaulyprueid (Ha mpumepe
r.MarauToropcka).
Hroro no pasneny 220 | 6
Paznen V I'no6anbHbie NPo0JieMbl 3K0JI0THH OK-8,
OIIK-5
Atmocdepa. O3oHOBbIA cioil. IlnmanerapHas poiib 0,5 | 1,1 |Uzyuenue TectupoBanue.
ero. IlapuukoBbiit 3ddexT. Xumust 00pa3oBaHUs KOHCIIEKTa Brinonnenue u
asposonell. McrouyHuku 3arps3HeHHs arMoc(epsl JIEKIUH U clada TEOpUH
IBUIBIO U Ta3000pa3HBIMHU IPUMECSIMHU. OCHOBHOM nabopatopHoi
yaeOHOU paboThL: «AHaMHN3
JTUTEPaTypHI. HEKOTOPBIX
3arpsI3HAIOIINX
aTMochepy
BEIIIECTB C
rmomompio I'X-1»,
Konnenmus IIJAK. [locToMHCTBA M HEIOCTATKH. 0,5 2 |U3yuenue TectupoBanue
IIpuHumIEL HOPMHUPOBAHHUS bopm IAK KOHCIIEKTa
atMochepHbix npumeceit u dopm I1JK Bemecte B JIEKIIUH 1
BOJIE. CoBeplIeHCTBOBaHUE MIPUHLIUIIOB OCHOBHOM
JKOJIOTHYECKOTO HOPMUPOBAHUS. yueOHOi

JTUTEPaTypBHI.




HToro o paszgeny 21 3 |1 3,1

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

o s

o

10.

11.

12.

13.

14.
15.

5 Oﬁpa30BaTe.]'[LHbIe H I/IH(l)OpMaIII/IOHHbIe TEXHOJIOI'HHA

Jlnst peanu3annu NpeayCMOTPEHHBIX BUJOB yueOHOM paboThl MPOBOAATCS JIEKIMOHHbBIE U
1a00paTOPHBIE 3aHATHUS.

Jlekuuy TPOXOAAT B TPATUIMOHHOM (OpME C aKTHBHBIM HCIIOJIB30BAaHHEM JOCKH.
JIeKLIMOHHBIN MaTepuall 3akKperisiercs, yrayossercss M JONOJHSETCSs B XOoJe J1abopaTOPHBIX
3aHSATHUH, TOJEBBIX HAOMIOACHNH, CTa4l TE€OPUH, TECTUPOBAHUS M aKTUBHOU PabOTHI y TOCKH.

WHuTepakTuBHOE o0yuyeHue npearnonaraer HCIOJIb30BAHUE TECTUPOBAHUS.
CamocrosarenbHass paboTa crmocoOCTByeT Oojee TIIyOOKOMY M KadyeCTBEHHOMY H3YYEHHUIO
TEOPETUYECKUX AaCIEKTOB M IOATOTOBKE K J1aOOpaTOpHBIM paboTaM, KOHTPOJIBHOW paboTe u
WUTOTOBOM aTTECTallUU.

6 YueGHO-MeTOANYECKOE 00ecTieyeHre CAMOCTOATEILHOM PadoThI CTY1eHTOB

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

IlepeyeHb BONIPOCOB K AOKJIAAAM, HX 00CYKICHUIO M IK3aMeHY

TECTBI - 9CCE
[Tonsatue “Omoctepa”. Yuenue B.M.Bepuaackoro o xuBoM BemiecTBe. Manblii U OONBIION
KPYTrOBOPOTHI BEIIIECTB.
doTrocuHTe3, €ro THUMBl U IUIaHeTapHas poiib. JlJid KakuX METOJOB OHOJOTHYECKOW OYHMCTKH
CTOYHBIX BOJI KHCIIOPOJHBIN (POTOCUHTE3 UMEET OOJIBIIOE 3HAUCHHE.
XeMOCHHTE3 U OPTaHHU3MBbl, €T0 OcyIlecTBIstonme. [IJis Kakiux METO0B OHMOJIOTHYECKONH OYHCTKU
CTOYHBIX BOJI X€MOCHHTE3 UMEET OOJIbIIOE 3HAUCHHUE.
I'ereporpodHuas puxcamus yriekuciaoro rasa, €€ OMoJI0rn4eckoe 3HaYCHHeE.
bpoxxenue, ero tumbl. [[ns Kakux METOJOB OHMOJIOTHYECKONW OYHCTKH CTOYHBIX BOJ OpoOKeHUE
“MeeT OOJIbIIIOE 3HAYCHUE.
Jlpixanue adpoOHoe. B kakux MeToaax OMOJIOTHYeCKON OUMCTKU CTOYHBIX BOJ adpOOHOE JbIXaHHe
BCTpEUaeTcsl.
AHa’poOHOE JbIXaHHe, €r0 THUIIbI, MPOAYKThI, HEOOXOAUMBIE YCIOBHSI AJsi Pa3BUTHsS TMpoIlecca.
JIJIsT KaKuX METOI0B OHMOJIOTUIESCKOM OYMCTKH CTOYHBIX BOJT aHA3POOHOE JIbIXaHUE UMEET OO0JIBIIOEe
3HAauYEHUE.
Azot¢ukcanusd. [TnanerapHas posb mporecca U OpraHU3Mbl, €ro OCYIIECTBISIOLIHE.
AmvmMonudukanusa. Ero pons B mpupose u B METOAaX OUONOTHYECKOW OYUCTKU CTOYHBIX BOJI.
OpranusMebl, OCYIIECTBISIONINE aMMOHHU(DUKAIIHIO.
Hutpudukamus. Ero pons B mpupoae w B MeToJaX OHMOJOTHYECKONH OYMCTKHA CTOYHBIX BOJI.
OpPTraHHU3MBI, OCYIIECTBIISIIOIINE HUTPUPUKAIHUIO.
HNenutrpudukanus. Ero poims B mpupojie U B MeTOAaX OHOJIOTHYSCKOW OYMCTKU CTOYHBIX BOJI.
OpPraHU3MBI, OCYIIECTBIISIIONINE TEHUTPU(DUKAIIHIO.
Cynbdoduranms. Ero pors B mpupoje u B MeToJaX OHOJOTHYECKOW OYHUCTKH CTOYHBIX BOJI.
Cynbdar-penykuus. Ero pons B mpupojie ¥ B METOAaX OMOJIOTHYECKONH OYUCTKU CTOYHBIX BOJI.
Accummisnust Cyas(haToB U HUTPATOB. POk M pactipocTpaHeHHe 3TUX MPOIECCOB B MPUPOJIE, UX
3HAYEHUE JIJISI METOA0B OMOJIOTHYECKOM OUUCTKHU CTOYHBIX BOJI.
HazoBuTe o0muii mporiecc A1 MaJIbIX IIUKJIOB CEPhI M a30Ta.
HazoBuTe nronepoB nmouBooOpa3zoBaHusl.
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HazoBuTe ocHOBHBIE HKOOrHYecKre (PaKTOPHI Pa3BUTHSI U SKOJIOTMYECKUE TPYIIIBI BOIOPOCIIEH.
Ha3zoBuTte ocHOBHBIE 3KOJNOTHYECKHE (DAKTOPBHI PA3BUTHUS U KOJOTMUYECKHE TI'PYIIBI MOYBEHHBIX
rpu0oB.

YeM 00BsCHAIOTCS yAaOpHUBAIOIIIE CBOMCTBA CHETa (DOHOBBIX TEPPUTOPHIA.

Kaxkoit peaknueit XxapakTepus3yeTcsi CHET TOPOJIOB ¢ YEPHOH MeETaJTypruei, arMochepHbIe 0CaIKH
TOPOJOB C I[BETHON METAJIyprueil u CHET (JOHOBBIX TEPPUTOPHUH.

BrI6pochl KakuX MPOU3BOJCTB YEPHOU METAILTYPIHH BIUSIOT HA PEAKIHIO aTMOC(HEPHBIX OCATKOB?
OOBsicHUTE TEXHOJIOTHMYECKHH MPOIECC U HA30BUTE XUMHUECKUI COCTAaB BHIOPOCOB.

Ha3oBuTe 5KOJOrMYECKyr0 MUIIEHb 10 OTHOWIEHHWIO K JEHCTBHUIO MPOMBINUICHHOW IIETOYHOU
IIbUIM, TPEACTABIECHHOW HW3BECTbIO, W3BECTHSIKOM U JOJOMUTOM. JlaliTe peKoOMEHAALHI0 110
03EJICHEHUIO F'OPOJOB C YEPHOU METAILITYprUeH.

Pacckaxkute O 3alIUTHBIX MEXAaHM3Max 3€JIEHBIX PACTEHUH IO OTHOLICHHIO K JEHCTBUIO
arpeccuBHBIX Tra3oB: NOyx, SOz, CO,. [laliTe peKOMEHIAINIO MO O3€JICHEHHUIO MPOMBIIUICHHBIX
PErMOHOB U FOPOJOB, a TAKKE MPUAOPOXKHBIX 30H.

Hazosure dopmer I1JIK (mpeaenbHO OOMyCTUMBIX KOHIEHTparwii) 3B (3arps3HsIOMMX BEIIECTB)
JUISI MOPCKHX U ITPECHOBOJIHBIX 3KOCHCTEM.

OOu1ast MUHEepanu3anus IPUPOAHBIX BO/I.

Uto mpencraBiaseT coOOM KECTKOCTh NMPHUPOIHBIX BOJ, €€ (OpMBI, COCOOBI €€ CHWKCHHUS WU
CaHUTAPHBIE HOPMBI KECTKOCTH.

O uéM r7acuT 3aKOH OTHOCUTEIBHOTO AeHCTBHS dKonorudeckux ¢akropo? I[Ipusenurte mpumep
MPOSIBJICHUS ATOTO 3aKOHA.

O uém riacut 3akoH Ouosiorudeckoro ontumyma? [lpusenure npumep AEUCTBUS ATOTO 3aKOHA.
Ha3zoBuTe coBpeMEHHbIE TEHACHLMH COBEPUICHCTBOBAHUSA IPUHUUIIOB  3KOJOTMYECKOrO
HOPMUPOBAHUS.

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

UYro npencrasisier co00il sIBIEHHE TEMIEPATYPHON MHBEPCUU MTPU3EMHBIX ClI0EB aTMocdephl. Kak
3TO SIBJIEHUE BIUSET Ha MPOLIECCHl pACCEUBAHUS aTMOC(EPHBIX MpUMeceit?

Haiite onpenenenue O6uoreoneHo3a u ¢uroneHo3a no CykauéBy. Uem omnpenensiorcs rpaHULlbl
ouoreoneHo3a? HazoBure 31€eMeHTHl MO3aMYHOCTH OHMOTEOIEHO03a U (PUTOLIEHO3A.

[Tonsitue «xoHCOpUs». TUTIBI CBS3€HM OPTraHM3MOB B KOHCOPITUH: TTAPa3UTHU3M; CUMOUOTPOGHS.
B3aumooTHOLIEHUS pacTeHUI B pUTOLIEHO3aX.

B3auMooTHOLIEHNS pAaCTEHUM C dKUBOTHBIMH.

CyTouHas ¥ ce30HHasi ”3BMEHYMBOCTh (PUTOLIEHO3A.

Yro nmpencrasinseT coboit darokTyarus guronenosa? Ilpuseanre npumepsi.

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

3aKOH OTHOCUTENBHOTO AEUCTBUS SKOJIOTMYECKUX (PaKTOPOB.

3akoH OMoJ0rHyeckoro onTuMyma. Ero ponb B COBEPIIEHCTBOBAHMH MPUHIIUIIOB SKOJIOTHYECKOTO
HOPMHUPOBAHMSL.

Uro npencrasiser co0oi moa301000pa3oBaTeabHbIN Iporecc?

Ha3zoBute oTaMuuTenbHbIE 0COOEHHOCTH MPOQUIIS MOA30IUCTHIX TOYB.

HazoBute ¢hopMbl MOYBEHHON KUCIOTHOCTH.

Kareropuu noctoB arTMoc(epHOI0 MOHUTOPHHTA.

TECTBI-MHOXXECTBEHHBII OTBET
Caeayer 0TMETUTH Bce MPaBHJIbHbIC BADHAHTHI.
1.®oTtocunTe3 ObIBaET
Kucnoponnsii;
beckucnopoanslii;
X10pohUIBHBIH ;
becxnopodunnbHblii;

2.Kucnopoansiii pOTOCHHTE3 OCYIIECTBISIOT



® BLICIIIE PACTEHUS,
® HI3IIIME PACTCHUS,

® DaKTEepUHU-TIPOXTOPOPUTHI,
® [[1aHOOAKTEPHH.

3.0OcHOBHBIM (h)aKTOPOM PA3BUTHS IOYBEHHBIX BOJIOPOCIEH CIIyXKaT
e TeMIIEpaTypa OKPY>Karolllel Cpeibl;
® CBET;
® BJIA)KHOCTB;
® COJICBOM PEKUM I10YB;
4.B npupoae BCTPEYaroTCsl CAEAYIOIMUE IKOJOTUYECKUE IPYIIIBI BOAOPOCIEH:
® IIJIJaHKTOH;
e OEHTOC;
® [I0YBCHHBIE;
® KpUO(DUIIbHBIE;
5.0cHOBHBIMU (haKTOpPaMH PA3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIeparypa Cpeasl;
® BJIQXKHOCTH (HAJIM4ME KaleJIbHOU BIIaru);
® JJICKTPOMAarHUTHOE U3JIy4CHHUE;
6.PaznuuaroT cienyronue rpymnmbl NOYBEHHBIX TpUOOB
® [1apa3uUThI;
® [10JIyIIapa3HThI;
e canpoduThI;
® XUILHUKY;
7 ITnonepamu mo4BOOOPa30BaHUS CIyXKAT
® CHHE-3€JIEHBIE BOJOPOCIIH;
® JUIIAaWHUKU,
® MXU;
® HEKOTOpble OAKTEPUH-a30TPHUKCATOPHI
8.YKaxuTe TUIIBI CBSI3€H KOHCOPTOB B KOHCOPIUSX
® I1Apa3UTHU3M;
® MUKOCUMOHOTpOdUS;
e GakTepruocUMONOTPODUS;
¢ (puxocumbuoTpodus;
9.Paznuuatot cnenyromue Gopmsl [T/IK BogHBIX 3KOCHCTEM
e [IJIK ruruennyeckas;
o [TIK pr160x03sHiCTBEHHAS;
e [IJIK Onoreoxumuueckas;
¢ [T/IK Bo3ayxa paGoueil 30HbI
10.Paznuuarot cnemyromtue dhopmsl [1JIK 3arps3astomux BemecTB aTMochepHOro BO3ayxa
e [[JIK makcumanbHOpa3oBasi;
e [IJIK cpennecyrouHas;
e [1/IK Bo3nyxa paboueil 30HbI;
[TAK pri6oxo3siicTBeHHas;
11.HazoBute GopMbI )KECTKOCTH MPUPOTHBIX BOJI:
® [IOCTOSIHHAS;
® yCTpaHUMas;
e 00mas;
KapOoHaTHas;
12.HazoBuTe BHemHNE (HaKTOPHI BOJHONW MUTPALUN XUMUYECKHX 3JICMEHTOB:



e pH u penokc-norenuuman Eh;

® KOHIICHTPALUS BEIIECTB B BOJHBIX PACTBOPAX;

® TeMIeparypa;

® J1aBJICHUC;

13.C nosiBieHrnEM KHCIOPOJHOTO (POTOCUHTE3A CBSI3BIBAIOT

® TOSBJICHHE KUCIOPOAHOM aTMoc(ephl Ha HAllIeH MIaHeTe;

® TOSIBJICHHE O30HOBOT'O CIIOS;

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

® BO3MOKHOCTb XKMBBIM OpTaHH3MaM BbIiTH 13 OKeaHa Ha CyIIy;

14.Manblii LUK a30Ta BKJIIOYAET CJIEIYIOLIUE TTPOLIECCHI:
¢ a30T(UKCAIUIO Ta3000pa3HOTO a30Ta M ACCUMUJISIIINIO HUTPATOB U aMMOHHSI,
® Pa3NIOKEHHE OPraHNYECKUX a30TCOJEPIKALINX BEIIECTB C BHIJCIICHUEM aMMHUAaKa,
® HUTPUPHUKAIHIIO aBTOTPO(HYIO U TeTepOoTpodHYIO;
® HUTPATHOC ABIXAHUC,

15.Hutpudukanms pa3BuBacTcs
® B a’POTEHKAX;
¢ B Ouomnpynax;
® Ha I0JISIX OPOILIECHHUS;
e B OMOJIOTHYECKUX (HUIBTPAX;
16.I1pu auTpudukanmym a3ot B GopmMe aMMOHUS
® OKHUCISIETCS,
® BOCCTAHABJIMBAETCS;
® HE MCHSCT CBOCH BaJICHTHOCTH,
e ocraércs B (hopMe aMMOHMUS;
17.B MeTaHTeHKaX pa3BUBAETCS
e Cyib(aTHOE JbIXaHUE;
® JeHUTpUDUKALUS;
® MacJHOKHCIIO€ OpOKEHHE;
e kapOOHATHOE JbIXaHUE;
18.ITporecc OpokeHUs BCTpeUaeTcs
® B CENTUKTEHKAX;
® B METaHTEHKaX;
® B IBYXBSPYCHBIX OTCTOMHUKAX;
® B 3aTOIUICHHBIX U IUIOXO a3pUPYEMBIX IIOYBaX;
19.I1porecc a3ordukcamnuu crnocooCTByeT
® TIOBBIIIEHUIO TIOJOPOIUS IT0YB U MPUPOIHBIX BO;
® [IEPBUYHOMY [TOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3€MHOMN PAaCTUTENIbLHOCTH;
® TOBBILIEHUIO YPOXKasi CENbXO3KYIbTYD;
20.IIpouecc neHUTpUPHUKALUN
® IpeJOTBpaIaeT NOMNaAaHue HUTPATOB B TPYHTOBBIE BOJIBL;
e BeET K NOBBIILICHUIO CO/IEPKAaHMUs ra3000pa3HOro a30Ta B IOYBEHHOM BO3YXE;
® BEJIET K MOSBIICHUIO B IOYBEHHOM BO3/yX€ 3aKUCH a30Ta;
® BeET K NOSABICHUIO B IPUPOHBIX BOJIaX HUTPUTOB;
21.B mporecc XeMOCHHTE3a MOTYT ObITh OKHUCJIEHBI
® HUTPUTHI U HEJJOOKUCITICHHbIE MUHEPAIbHbIE COSUHEHUSI CEPBI;
® JIByXBaJICHTHOE JK€JIe30;



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

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

28.IIpogykramu JeHUTpU(DUKALIMA MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becelsmnii ra3”;
e ra3000pa3HbIi a30T;
29. ACCUMIIALIMIO HUTPATOB OCYIIECTBIISAIOT
® BBHICIIVE PACTEHUS,
® BOJIOPOCITH;
® JTUIIaHUKH,
e OakTepuu;
30.0npenensembrii kak (C £ 20) AWana3oH KOHIEHTPALUN TKENBIX METalNIOB B MOPCKOHM Boje —
IMara3oH TOJICEPAHTHOCTH JKUBBIX OpPTaHW3MOB, TIOMYJISIIMA, OKOJOTHYECKUX CHCTEM
OrpaHMuMBaeT Iuomanb =~ 96%
oz kpuBoii I'aycca;
O/ THUIIEPOOIIOH;
HaJ1 IpsAMOil - rpadukoM oOpaTHOM TMHEWHON (QYHKIMH;
MOJI IPSAAMO - TpaUKOM MIPSIMOI TMHEWHOW (DYHKIIMH;



31.IIpu 3KOJOTrMYECKOM HOPMHPOBAaHMM KadyecTBa aTMOC(EpPHOro BO3AyXa M OIPEICIICHUH BEINYUH
ITAK makcumanbHOpazoBoii u ITJIK cpeqHecyTouUHOM — y4MTHIBAIOT
¢ pedUIEKTOPHYIO PEAKIIUIO YETIOBEKA,;
® TOKCHYECKOE JIEHCTBHE Pa3IUYHBIX aTMOC(EPHBIX MPUMECei Ha OPraHU3M YelIOBEKa,
® IPOJOJDKUTEIBLHOCTh pabouero JH;
® PEAKIIMIO FKOJOTHUECKUX MUILIEHEH —BEYHO3EJIEHBIX KOMIIOHEHTOB (PUTOLIEHO30B U T.JI.

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

LOYUCTKA ITPOMBIIIJIEHHBIX 'A30B OT IbLJIN
Knaccudukayua memoodos u_annapamoe nulieyiaeiueanus
2. OcHogHble XapaKmepucmuKy nolieyiogumeneii:
¢ DPDEKTUBHOCTH MBUICYIATUBAHUS;
e [Ipou3BOANUTENBHOCTH TA300UNCTHOTO COOPYKEHUS;
e Pacxop 3JIEKTPO3HEPTUH;
e CTOMMOCTb OYUCTKH;
3. Cyxue mexanuuecKue novlieyi106unenu:
e [IbuteocanuTenbHbIE KaMePbl (TOPU3OHTANIBHBIE);
e IHepuMOHHEBIE:
v/ Kamepa ¢ meperopoKoii;
v/ Kamepa ¢ IIABHBIM [TOBOPOTOM I'a30BOT0 MTOTOKA;
v/ KaMepa ¢ pacIIupSIOIMCH KOHYCOM;
v/ Kamepa ¢ 3ariay0IeHHBIM OYHKEPOM;
v/ OKpaHHBIM MHEPIUOHHBIN TTBLIEYTIOBUTENb;
v/ KaTIO3UIHBII arapar;
v/ COBpEMEHHBIE HHEPIIMOHHBIE MTBUICYIOBUTENH;
e [{uxyioHBI (OMMHOYHBIE, TPYIIIIOBLIE, OaTapeiiHbIe);
e BuxpeBsle NbUICYJIOBUTENN:
v COIUIOBOIO THIIA;
v/ JIOIIaTOYHOTO THIIA;
Ilpogpune (cxema) xKoncmpykyuil, npuHyun Oetcmeaus, 00OCMOUHCMEA U HeOOCMAMKU, 001acms
NpUMeEHeHUs.
4. Qunvmper:
e AGCOJIIOTHBIE:
v TOHKOBOJIOKHHCTBIE;
v rpyOOBOJIOKHUCTHIE;
v TI1y0OKHE;
e TymaHoynmoBuTEM:
v/ HU3KOCKOPOCTHBIE;
v/ BEICOKOCKOPOCTHEIE;
v IBYXCTYII€HYATHIE;
v/ CeTOYHBIC TYMAHO-OPbI3TOYIOBUTEIH;
e TkaHeBble. TKaHEBBIN pyKaBHBIN GUIBTP (CIIOCOOBI pereHepaui pyKaBoB);
e 3EpHHUCTHIE:
v'Hacanounble (HACHITHBIE TOABYKHBIE U HEMTOIBUKHEIE);
v XKéctkue nopucTeie;
Dunvmpyrowue 21emenmol, NPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCMAMKU, CNOCOO pecenepayul,
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001acmb NPUMEHEHUs.
5.MoKkpbie nvineynogumenu:
e [lomnbie ra3onpoMsIBaTeIIy;
e Hacanounsie ckpyOOepbl (THITBI HACAIOK);
e ["a3ompombIBaTENb C MOJABHKHOM IIApOBOM HACAAKOM;
e Tapenbyarbie ra30MPOMBIBATENH (TIEHHBIE (PUIBTPHI)
v/ ¢ IPOBAILHON PENIETKOIA,
v/ ¢ IEPENUBHOM PEIETKOI;
e Mokpble anmaparhbl IEHTPOOSKHOTO ACHUCTBUS (IIEHTPOOEKHBIE CKPYOOEpHI):
v/ ¢ TaHTe€HCaJILHBIM HIOIBOJIOM Ia3a,
v/ ¢ BHYTPCHHHUM 3aBHXPHTEIICM;
o ['uaponunamuueckuii mpuieyaosutens (I'II11);
e ["a3onpombIBaTeNn yaapHO-uHepImonHoro nevicteus (YH/):
v ckpy006ep Jloitns;
v poToKJIOH THMa N;
v HUKIIOH ¢ BoasHOM muénkoii (LIBIT);
v MOKDBIH TIBUIEYJIOBUTENL YAaPHO-MHEPIHOHHOIO IEHCTBUS C ra30X0J0M B BHUJE TPYObI
Bentypu;
¢ Cxpy00epsl Bentypu:
v/ ¢ LEHTPAIILHBIM (OPCYHOUHBIM OPOILEHUEM;
v’ ¢ nepudepuitHBIM OPOIIEHHEM;
v/ ¢ IIEHOYHBIM OPOIIECHUEM;
v/ C TIOIBOJIOM JKHJIKOCTH 3a CUET SJHEPIUHU Ia30BOr0 MOTOKA,;
Knaccugpuxayuss  mokpwix — nvinieyroeumeneu. Ilpeumywecmeo, nedocmamxu, npoguib
KOHCMPYKYUl, NPUHYUN 0eticmaus, 001acms npuMeHeHUs.
6.2n1exkmpoguivmp
Mexanusm ynaBnuBanus yactuil. Cxema snextpodunbTpa. JloCTOMHCTBA U HEIOCTATKH, 00JIACTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIC; OJHOMOJBHBIE U
MHOTOTIONIFHBIC; TOPU30HTAIBHBIC W BEPTUKAIBHBIC, IIACTHHYATBIE M TpyOuareie). TpeOoBaHHs K
OCaIUTENbHBIM ¥ KOPOHHUPYIOIIUM anektpoaaMm. KoucTpykuuu 31ekTpodunbTpoB. CrnocoOs!
pereHepaIyu ICKTPOAOB (CHCTEMbI BCTPSIXUBAHUS M CHCTEMBI IPOMBIBKH JICKTPOJIOB).

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

1.CanuTapHas OUYMCTKA ra30B OT OKHUCIIOB a30Ta.

1.1 Kiraccugukaiius METo0B CaHUTAPHOW OYHCTKH Ta30B OT OKHCIIOB a30Ta.

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

2.1 Tepmudeckoe pa3ioXKeHHe OKHCIIOB a30Ta B IOTOKE HU3KOTEMITEPATypHOM TIIa3MBbl.

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 M3 €ro OKHCJIOB ITyTéM HMX TEpeBOAa B BEIIECTBA C HU3KOW TeMIepaTypou
paznoxenus. Peacenmoi, ypasnenua peaxyui. Ilpoghuns koncmpykyuu.

3. OKUCIHTETHHBIE METOBI CAHUTAPHONW OYHUCTKY Ta30B OT OKHCIIOB a30Ta.

3.1 Okucnenue HuTpo3noro rasza (NO) kuciopoaoM U 030HOM B XkuIKOM (aze. IIpombluinennas ycmanoexa.

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

3.3 Oxucnenne Ha HU3KOTEMITEPATYPHBIX KaTaIn3aTopax.

4. CopOLMOHHBIE METOJIBI U METO/IBI TIOTJIONIEHHUS OKHUCIIOB a30Ta 0€3 M3MEHEHHS CTSIICHN OKUCIICHUS a30Ta.

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

4.2 AncopOItust OKMCIIOB a30Ta TBEPABIMU copOeHTamu. IIpoghuns koncmpyxyuu.

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



5.1 KonBepcus BOASHBIM ITAPOM.

5.2 Iornomenne MeAHO-aMMHUAYHBIM PACTBOPOM.

5.3 OuucTka KUIKUM a30TOM U METaHUPOBaHUE.

JlocToMHCTBa, HEJIOCTATKH, 11EJeCO00Pa3HOCTh MPUMEHEHUSI.

5.4 ManooTxo1HbIe TEXHOJIOTHH: MCIIOIb30BaHNE YTapHOTO ra3a B MPOU3BOCTBEHHBIX ITUKIIAX.

6. CanuTapHas ouncTka ra3os ot SO».

6.1 Kitaccudukaius METO0B OYUCTKY ra3oB oT SO».

6.2 Llukanyeckue METOIBI.

6.2.1 ITapoBBIe METOBI.

6.2.2 Ileunple METOMRI.

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

7. JIOCTOWHCTBa W HENOCTATKH MACCHBHBIX METOJIOB CHIDKEHUS KOHIIEHTPAIIMK BPETHBIX BEIIECTB B aTMochepe.
PacceuBanue BpenHbIX mpuMmeceld B atMocdepe M BIMSHUE METEOYCIOBHH HA PAacCEUBAHUE 3arpsA3HSIONINX
BEIICCTB: HOpMaJbHas TeMIIepaTypHasl cTpaTU(UKANUs U WHBEPCHUS MPU3EMHBIX CIIOEB aTMoc(hepsl, CKOPOCTh
BETpa, HAIMYHNE U XapaKTep OCaIKOB.

1. METOAbI OYNCTKHU CTOYHbBIX BOJ
1. bronornyeckne METOABI OUUCTKH CTOYHBIX BOII.
1.1 AspoGHbre:
v/ a3pOTEHK (CMECUTENb U BHITECHUTEITb),
v OHOGUIBTP PODHUITE 3aTPy3KH,
v/ [IoYBEHHbIE METOIBI (OIS PHIBTPALIMK U TOJISt OPOILIECHUS),
v/ OUONIPY/IBL.
1.2 AnarpoOHEbIe:
v’ CENITUKTEHK,
v/ IBYXBAPYCHBII OTCTOWHUK,
v/ METaHTEHK.
37eMeHThbI POQHIIS OUUCTHBIX COOPY>KEHHUH, UX OMOLIEHO3bI U OMOJOIMYECKHE MPOLECCHl MaJIbIX LIUKJIOB
yriepoja, a3oTa W Cepbl, pPa3BUBAIOIIMECS B BBHIIIE YKA3bIBAEMBIX OYHCTHBIX COOPYXCHHUSX. Y CIOBHS
MPUMEHEHUS! OMOJIOrMYECKUX METOAOB OYUCTKH CTOYHBIX BOJ.

2. XuMHYeCKHEe METO/Ibl OYMCTKH CTOYHBIX BOJI.

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

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

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

3. O6e33apakuBaHUE BOJIBI:

v/ XJIOPOM U XJIOPOCOEPKAIIMMH BELIECTBAMH,
v’ Gpropom u HomoMm,
v’ 030HOM,
v yIIbTPa3ByKOM,
v yIabTpadUOIETOBLIMH JIyYaMH,
v noHamu cepedpa.
v’ Tepmudeckoe 00e33apaKHMBaHuE.

D} dekTHBHOCTD. J[OCTONHCTBA ¥ HEJOCTATKH.

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

4.1 Koarymsiuust 1 dutokyssiuust. [Ipupona 3Tux mpomneccos, MexaHu3M o0pa3oBanusi Guiokys. PeareHTsr:
KOAryJIsiHTBI U QIIOKYISIHTEL.  PakTophkl, onpeenstonme 3hHEeKTHBHOCTh KOATYJISIIMOHHONW OYHCTKH.

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

4.1.2 DnexTpoxuMuyecKoe KoaryiauposaHue. JloCTOMHCTBa, HEIOCTAaTKH, 00JIaCTh IPUMEHEHHUS.

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



Iy3bIPHKAMHU BO3/yXa:
v/ HarnopHas,
v/ BakyyMHasl,
v/ (prioTanus ¢ MEXaHMIECKUM JUCIIEPIUPOBAHUEM BO3yXa,
v (hroTanms ¢ mojaveit Bo3ayxa yepes MOopUCThiec MATEPUAIIBI;
JIOCTOMHCTBA U HEJOCTATKH 3THX CIIOCOOOB MOJIYYEHUsI Ty3bIPHKOB B CTOYHBIX BOJAX.
Pa3HOBHAHOCTH (JIOTOOTCTOMHHUKOB:
v/ TOPU30HTAJIBHBIN,
v paJuanbHbIii,
v/ OTCTOWHHK C HAKIIOHHBIMH [UIACTHHAMHU,
v/ 3IIEKTPOKOATYIISIIIUOHHOPIIOTAIIHOHHBIE.
O61acTh PUMEHEHHS, JIOCTOUHCTRA.
4.2.2. I'nybunuoaaresnonnas cenapanus. [lpunnun neiicteust. JIoCTOMHCTBA, 0071aCTh IPUMEHEHHUS.

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

4.4 Dpanopanus. [Ipupona mporecca. PexTudukaius kak sBanopanuoHHbIA MeToj. IlapooTroHHoM
KoJoHKa. Cxema peKTH(PUKAIIMOHHOW YCTAHOBKH HETIPEPHIBHOTO JIEHCTBUSI.

5. MexaHn4ecKHe MeTObI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpYyKLIMH OTCTOMHHUKOB:
v/ BepTHKAJIbHbIE,
v/ TOPU30HTANIBHBIE,
v’ pajuajbHbIE.
5.3 Mexannyeckue pemeéTky. Mx npeanasHaueHue v npuMeHeHne. PeméTku moipa3aesnsioT Ha:
v/ [IOJIBUKHBIE U HETIO/IBIKHBIE;
v/ ¢ MEXaHM3UPOBAHHOMN U PYYHOM YUCTKOM;
v/ yCTaHABJIMBAEMBIE BEPTUKAIBHO UM HAKJIOHHO;
5.4 Tunpouwuknonsl. [Ipuanun nevicteus. [Ipeumymmectsa. O61acTh MPUMEHEHUS.
v/ OTKpBITHIE THAPOIMKIOHBI 0€3 BHYTPEHHUX YCTPOWCTB JUISl PA3/IebHOTO U3BIECUYCHHUS U3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEIIECTB;
v/ OTKPBITBII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epaucTbie PUIALTPBHI (HATIOPHBIE):
v' OIIHOCIIOIHEIE,
v MHOTOCJIONHBIE.

BOITPOCHI K 3AUYETY

Pa3nea 1. buocdepa. Yuenue B.M.BepHanckoro o >xuBoM BemiectBe. KpyroBopor BemiecTs B
o6uocdepe. buonornueckue mpolecchl MalbIX LHUKIOB YIJIEpoJa, a30Ta U Cepbl: XEMOCHHTE3,
dotocunTe3, rereporpodHas dukcaius COz, OpokeHue, IbIxaHue (a’dpoOHOE U aHAIPOOHOE),
aMMOHHU(DUKaIMs, HUTpUPHUKaus (aBToTpodHas U rerepoTpodHas), AeHUTpUUKaLus, a30TPUKCcAIHS,
aCCUMWJIALIMSA HUTPATOB, Cyibpodukanus u jaecyiabpodukanus, acCUMUIALMUS CylIbPaToB —
BayKHEHIINE Mpolecchl OMOJOTHYECKOW OYMCTKU CTOYHBIX BOJ. ['eosormueckoe U THAPOXMMHUYECKOE
3HAUEHUE LIMKIIOB YIJIepoja, a3ora M cepbl . Cucremartuka xuBoro mupa no Burrekepy. CtpoeHue
9YKapuOTHON U MPOKApUOTHOM KIIeTOK. Bupyc — HekneTouHast popma xu3Hu. [IpoaykTuBHast BUpycHas
uHOpeKms. MeponpHsTus N0 CHUKEHHIO PUCKAa BUPYCHOTO 3apaXKeHUSI M PACIIPOCTPAHEHUs] BUPYCHBIX
WH(EKIIHA.



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

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

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

AN NN NN

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

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

Pasznen 1V. T'uapocdepa. BetBu kpyroBopoTa BoJibl, X IUIaHETApHAS pOJib. MeTeOpHBIE BOJIHI,
ux renesuc. Ilponeccel GopMUpPOBaHKS XUMHUYECKOTO COCTaBa METEOPHBIX BOA. XMMHUYECKHE CBOMCTBA
MPUPOAHBIX BOA: oOuias MuHepanusanus, pH, oKHMCINTENbHO-BOCCTAHOBUTENBHBIN MOTEHIMAN, (POPMBI
KECTKOCTM M METOJAbl  CHMXKEHUS  KECTKOCTH, (OPMBI  arpecCUBHOCTH  (YIJIEKHCIIOTHas,
BbIIIIEJIaUMBaloIas, OOIIEKUCIOTHAs, MarHe3uajabHasi, cyib(arHas). VICTOUHUKY 3arps3HEHHUS.

Pazgen V. IlouBa — kommoHeHT Ouocdepsnl. [lnanerapHas ponb MOYBBI U POJIb TOYBHI B
ouoreonenose. Konuenuus B.B./loxyuaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroit
nouBbl. Teopus 1M0/13071000pa30BaTENILHOIO MpoIecca.

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



IpOoIECCOB OT npouecca copouuu. [Tpupoausie HOHUTEL. POPMBI MOYBEHHOW KMCIOTHOCTH: aKTyalbHasl,
OOMEHHasi U THAPOIUTUYECKAS.

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

Pa3nen V1. MOHMTOPHHT cpeibl 00MTaHUS.

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

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

[TouBEeHHO-XUMHYECKUH MOHHUTOPUHT TMPOMBIIUICHHBIX TEPPUTOpUM (HA MpUMEpe OICHKHU
peakly XBOWHOI'O OMaja BEYHO3EJIEHBIX IIOPOJ JEPEBbBEB B Mpeleiaax 30Hbl PACIPOCTPAHCHUS
IIPOMBIIIJIEHHOTO ILEJIOYHOIO a3pPO30JI.

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

Paznen V11. Konnenuus IIK.

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

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

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

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

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

COO0O0IIECTB CO CPeoi OOUTaHUS; TPUHITUIIBI
PanMoOHAIBHOTO MPHUPOIOTIONB30BAHNS U IEPCIIEKTUBEI
CO3JJaHUSI SKOJIOTMYECKH OE30MACHBIX TEXHOJIOTHH.
CoBpeMeHHbIE TPOTPaMMBI U TIPOEKTHI IKOJIOTHIECKOTO
MOHHUTOPHHIA CPEibl OOUTaHMS.




YMeThb I'pamoTHO BecTH OMOMHAMKALIMOHHBIC HAOJIOICHHUS B OtBeuaTb Ha  BONPOCHL K
CBSI3U C 33J1Ja4aMHU HKOJIOTUYECKOr0 MOHUTOPHHIA U nabopaTopHbIM paboTaM 1
TPaMOTHO OLIEHUBATh MOCJIEACTBUS CBOEH WHuTepakTUBHOTO
npodeccroHaNBHO IeaTebHOCTH. TECTUPOBAHUS
[IpumensTh METOJIbI PpaIoHaIbHOrO
OPUPOAONOIBb30BAaHUS AN CO3JaHMsl  YCTOMYMBBIX
9KOCHCTEM Ha  JTale MPOCKTHUPOBAaHWA  3€NIEHOTO
CTPOUTENBCTBA.

Baaners [IpakTHyeckMH HaBBIKAMH TI0 ONpesiesieHNI0 ypoBHeH | HaBbikamn BH3YyaJIbHBIX
BO3JICHCTBYSI aHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI; METOJIOB 9KOKOHTPOJIS,

MetomamMu METOABI PAIMOHATBHOTO 3HAHMSAMH 33aKOHOB IPHUPOJBI.

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

OK-8: roTroBHOCTBIO I0JIb30BATHCH OCHOBHBIMM MeETOJAMHM 3alIUTHI NPOU3BOACTBEHHOIO

NEepPCOHAJIa W HACEeJEHHMA OT BO3MOKHBIX IIOCJEICTBUIl aBapuil, KaTacrpod, CTUXUIHBIX

0eICTBHIA.

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

YMmeTh I'pamoTHO BecTn OMOMHIWKAIMOHHBIC HaOmroneHus B | OTBeyaTh Ha  BONPOCH K
CBA3M C 3aJa4yaMd  JKOJOTWYECKOTO MOHHTOPWHTa M | JIAOOPaTOPHBIM paboTaM U
9KOJIOTMYECKOI0 30HHPOBAHMSI OCBAMBAEMBIX TeppuTOpui | HTEpakTUBHOIO
B CBSI3M C 3aJa4aMU 3€JIEHOTO CTPOUTENBbCTBA U CO3/IaHUS | TECTUPOBAHUS
YCTOMYUBBIX 3KOCUCTEM.

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

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

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

Baanersn IIpakTnueckuMHU HaBbIKAMH I10 OIpeaenaeHuto yposHed | HaBblkamu BU3YyaJIbHBIX

BO3ICUCTBHS aHTPOIOTEHHBIX (DAKTOPOB HA IKOCHUCTEMBI; METOJIOB SKOKOHTPOJIS,

MCTOI[aMI/I METOABI pallUOHAJILHOTO MPUPOJO0IIOJIB30BaAHUA
1A CO31aHuA yCTOﬁHHBLIX 9KOCUCTEM Ha OJTanec
MMPOCKTUPOBAHUSA 3eJIEHOT0 CTPOUTEIILCTBA.

3HAHUAMH 3aKOHOB TMPHUPOJBLI.
Ha KOTOPBIX OCHOBAHbLI JTH

METO/BL, Teopuen
9KO3aIIUTHBIX METOJIOB
CHMIKCHUS TEeXHOT€HHOM
Harpy3ku u CO3JIaHus

YCTOI\/’I‘II/IBI)IX OKOCHCTEM.

0) Ilopsinok nmpoBeaeHust NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTECPHH

OICHUBAHMUA:

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

Kpurtepun onenkn 3auéra:

1. OueHka «3a4TeHO» BBICTABISAETCS CTYIEHTY, KOTOPBII
- IPOYHO YCBOWJI IPEYCMOTPEHHBIN IPOrpaMMHBII MaTepHall;

- IPaBUIIbHO, APTYMEHTUPOBAHO OTBETHJI HA BCE BONPOCHI, C IPUBEIECHUEM IIPUMEPOB;



- MOKa3an IIyOOKHE CHCTEeMATU3MPOBAaHHBIE 3HAHMS, BIAJEeT NPHUEMaMHU PACCYXIEHUS U
COIIOCTABJIIET MaTepual U3 pPa3HbIX HMCTOYHUKOB: TEOPHUIO CBA3ZBIBAET C IMPAKTUKOH, IPYrMMHU
TeMaMHM JaHHOTO Kypca, IPYTHX U3y4aeMbIX MpPeAMETOB.

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

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

BOITPOCHI K 3AUETY

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

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

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

v BrusiHHE W3BECTKOBOTO TMPOMBIIIIEHHOTO a3p030Jii HAa BEYHO3ENEHBIE KOMITOHEHTHI
TOPOJACKUX (PUTOIIEHO30B;
Bimsiane nuokcuia a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JEHBIE pACTEHUS
BnusiHue nuokcnia cepsl Ha 3€J1E€HbIE PACTCHUS;
3aluTHBIE MEXaHU3MBbI PACTEHUN OT JEHCTBHS arpecCUBHBIX Ia30B;
3aluTHBIE MEXAaHU3MBI OT JEHCTBUS POMBILUIEHHOTO IIEJI0YHOTO a3pO30JIs;
Y CTONYMBOCTD K PEKPEALMOHHON HAarpy3Ke;
OzeneHeHne  TOpoAOB C UYEPHOW METAUIYprUed M TPOU3BOJICTBOM CTPOUTENIBHBIX
MaTepuasos;

ANANANANA N

O310p0oBHUTEIIBHAS POIb PACTCHHUIM:
Brinenenue pacTeHUAMU KUCIOPOAA U MOTJIOMIEHUE YIIIEKUCIOT0 U APYTUX arpeCCUBHBIX
ra3osB;
[ITymo3anuTHBIE CBOMCTBA PACTEHUM;
CHikeHMe 3anbUIEHHOCTH BO3/lyXa C YYaCTUEM PACTEHUN;
Kimmmartoo6pasyroniast posib pacTeHHUi;
BbakTepuiiuaapie cBOiicTBa pacTeHU, GPUTOHIIUIBL;
OcTeTUYECKUE CBOMCTBA JIECOMOCAIOK.

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

Paznean 1V. I'mapocdepa. BeTtBu kpyroBopoTa BOfbl, UX IJIaHETapHAs poiib. MeTeopHbIe BOJIBI,
ux renesuc. Ilpomeccel GOpMUPOBAHNS XUMHUECKOTO COCTaBa METEOPHBIX BOJA. XMMHUYECKHE CBOIMCTBA
MPUPOAHBIX BOA: 0o0mas MuHepanusanus, pH, OKMCINTENbHO-BOCCTAHOBUTENBHBIN MOTEHIMAN, (HOPMBI
KECTKOCTM M METOJABI  CHW)KGHHS  KECTKOCTH, (OPMBI  arpecCHBHOCTH  (YIJIEKHCIOTHAs,
BBIIIIEIAUMBAaIOIIast, OOIIEKUCIIOTHAS, MarHe3uanbHasl, cyibdarHas). ICTOUHUKH 3arpsi3HEHUS.

Paznen V. IlouBa — xoMmoHeHT Omocgepsnl. [lnanerapHas poyib MOYBBI M POJIb IIOYBHI B
6uoreonenose. Konnenuus B.B./lokyuaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroii
noyBsl. Teopus Moa3071000pa30BaTEIBHOTO MPOIECCA.

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

Buonorus nous. [louBeHHbIe rpubBl, X 3KOJOTUUECKHUE TPYIIIBI U 3KO(AKTOPHI, ONPEAEIAIONINE
ux pa3ButHe. [TouBeHHbIE BOJOPOCIH, UX HKOJOTHYECKUE TPYIIBI U 3KO(AKTOPHI, ONpeAesIomue ux
pa3BuTHE. YdyacTMe NOYBEHHBIX BOJOPOCIEH B MeToJax OMOJIOTMYECKOM OYMCTKU CTOYHBIX BOJI.
JlumaliHuk W JIUXEHOWHJAWKAMs 3arps3HeHust armochepsl. I[louBenHblie kuBOTHBIE. MX
Kkjaccuukanus, Tpopudeckue rpynnsl. IIpocreiimine, yepBu, WieHHCTOHOTHE, MiekonurTawommue. MUx
HKOJIOTHYECKUE (PYHKIUHU. YdYacTHe NPOCTEHIIMX M 4epBell (HemMaToJ M KOJOBPAaTOK) B Ipolieccax
OMOJIOrMYECKON OUYUCTKU CTOYHBIX BOJI.

Pa3nesa V1. MoHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MOHUTOpHHT. Ero menb W 3agayu, OPUHIUIBI OpraHU3allii, KaTeropuy MOCTOB
(craunMoHapHBIM, mNepeABKHON moadakenbHbl, MapmpyTHbiil). IlepensuxHble nmadoparopuu
skosorudeckoro koHTpois (IIVI9K). Kareropuu I[IJIDK. Kputepun BeiOopa METO0B U 000pYL0BaHHUS
[IJIDK. ITporpaMMBbl 3KOJI0rH4E€CKOI0 MOHMUTOPHHIA, OCYyLIeCTBIsseMble ¢ momolisio [TJIOK.

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

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

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

Pazgen V11. Konnenuus ITIK.

[Ipenensno pomyctumas konueHTpauus (IIJIK) BemecTB-HOpMaTuB KayecTBa OKpYKaroLIEH
cpenbl. ITJIK 3arpssssomux aTMocgepy BEIIECTB: MaKCHMAaJbHO pa3oBas M cpeaHecyToyHas. Mx
IIPUHLIMIIEI HOPMUPOBAHUS.



[TJK 3arps3Hsaommx noBepxHOCTHhIE BoAbl cymu BemectB: I[IJIK rurumenmueckas, I1JK

porooxossiictBenHas u [1/IK Onoreoxumuueckas. x npuniunsl HopmupoBanus. Konuenmus [latuna:
MaKCHMAaJIbHO HEJCHCTBYIOIME, IOPOrOBLIE U TOKCUYHbBIE KOHIICHTPALIMY BPEAHBIX BEILECTB B BOJE.

Henocratkn  konuenuuu — ITJAK.  CoBepuieHCTBOBaHME ~ NPUHIUIIOB  3KOJOTMYECKOTO

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

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCIIHIIIMHBI
a) OcHoBHas1 IUTEpaTYypAa:
1. Oxkomnorus: Yueobnuk / [ToramoB A.[l. - 2-e u3z., ucnp. u non. - M.: HUL] MTHDPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicmiee obpa3zoBanue: bakamaBpuar) (Ilepernér) ISBN 978-5-
16-010409-6 - Pesxum moctyna: http://znanium.com/catalog/product/487374

0) JlomoiHUTEILHAS JIUTEpaTypa:

1.Hukudopos, JI. JI. [IpombimienHas sxosorus : yaednoe nocodue / JIJI. Hukudopos.
— 2-e u3n., nepepad. u gorn. — Mocksa : UHOPA-M, 2020. — 322 c. — (Briciiee o6pa3oBaHue:
bakanaspuar). — DOI 10.12737/1013725. - ISBN 978-5-16-014983-7. - TekcT : 3J€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/1013725 (nara o6pamenus: 06.12.2020). — Pexum
JOCTYTA: TI0 TIOATIHCKE.

2.0Oxonorusa. Banosa (KomsuioBa) B./l., 3BepeB O.M., - 4-e uzn., mepepab. u moi. -
Mocksa :/lamkoB u K, 2018. - 376 c.: ISBN 978-5-394-03044-4 - Tekct : snexkrpoH-HbIi. - URL:
http://znanium.com/catalog/product/415292

B) MeToauyeckune yKazaHus:

1. Kopo6oa H.JI. Ouenka mokazaresnell KHCIOTHO-OCHOBHOI'O COCTOSIHUS IIOYB U
MIPUPOJIHBIX BOJI C MTOMOIIBbIO HOHOMETpuH [ TeKcT]: MeToa. yKka3aHus K JIabopaTopHOM paboTe s
cryaenToB crnenuanbHoctu 280101 Bcex dopm obyuenuss / H.JL. KopoGosa; MITYVY, [kad.
[M2ubX]]]. — Marautoropck, 2009. — 22 c.

2. Kopo6osa H.JI. BusyanbHas OuouMHIMKaIMs 3arpsizHEHUs atMocgepbl ypbocucreM
IIETIOYHBIM  ad9PO30JIEM M JUOKCHIOM a30Ta C TMOMOINBI0 BBICHIMX PACTEHHWH B TIOJNEBHIX |
KaMepaJbHbIX ycioBusx [Tekcrt]: MeTon. yka3zaHus K jJabopaTopHOil paboTe JUIsl CTYJAEHTOB BCEX
HanpaBieHud Bcex ¢opm obOywenuss / H.JL. Kopobosa; MITY, [kad. [OubXI]. -
Marnuroropck, 2016, c.10.

3. Kopo6ora H.JI. BusyanpHasi olleHKa peakiMu CHEra W XBOWHOTO OIajga B CBSI3U C
3ajauaMH 3eJE€HOro cTpouTenbcTBa [TekcT]: Meron. yka3zaHMs K JlabopaTopHOW paboTe s
CTYJEHTOB Bcex HampasieHuil Bcex popm odyuenus / H.JI. Kopobosa; MI'TY, [kad. [TOubXX/].
— MarnuTtoropck, 2017, c.9.

r) Ilporpammuoe odecnieyenne 1 UHTEpHeET-pecypchbl:
IlepeyeHb MPOrpaMMHOro odecrneyeHust

Haumenosanune [10 Ne noroBopa CpoK IeHCTBUS TUIICH3UH
MS Wiindows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CBOOOHO pacIpoCTpaHsIeMoe O6eccpouHo
110
7Zip CBo0Oos1HO pacnpocTpaHseMoe | beccpouno

HNHuTepHeT-pecypcsl


http://znanium.com/catalog/product/487374
https://znanium.com/catalog/product/1013725
http://znanium.com/catalog/product/415292

DnexTpoHHas 06a3a NepuoaUYecKuX u3aHuii East
View Information Services, OOO «1IBHUC»

https://dlib.eastview.com/

HanuonaneHas uHGOpMaMOHHO-aHATTUTUYECKAs]
cucreMa — Poccuiickuii HHIEKC HAYYHOTO
mutuposauns (PUHIL)

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

ITouckosas cuctema Axkagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - Ennnoe okHO goctyna
K MH(GOpPMAaLMOHHBIM pecypcam

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

denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE
yupexenue «DeaepanbHbli HHCTUTYT
MIPOMBIIIIJICHHONW COOCTBEHHOCTH)

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

Poccuiickas ['ocynapcTBenHas 6ubiauoreka.
Karasioru

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

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

HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

denepanbHbI 00pa30BaTEIBbHBIA TOPTAT —
OxoHomuKa. Counonorvsi. MeHEKMEHT

http://ecsocman.hse.ru/

YHuBepcuTerckas HHGOpMaIMOHHAs CUCTEMA
POCCHUA

https://uisrussia.msu.ru

MesxnyHapoaHas HayKoMeTpudeckas pedepaTuBHas
H ITIOJIHOTCKCTOBAsA 621321 JTAHHBIX HayIIHI)IX I/ISIIaHI/Iﬁ
«Web of science»

http://webofscience.com

MesxayHnaponHasi peepaTuBHas M MOJTHOTEKCTOBAS
cripaBoYHast 6a3a TaHHBIX HAYYHBIX W3AHUN
«Scopusy»

http://scopus.com

MexnyHapoiHas 6a3a HOJHOTEKCTOBBIX KypHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoiHasi KOJUIEKIIMS HayYHbIX IPOTOKOJIOB
0 pa3IMYHBIM OTpacisM 3HaHui Springer Protocols

http://www.springerprotocols.com/

9 MarepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUIIMHBI
MaTepI/IaJ'IBHO-TSXHI/I‘-ICCKOG O6€CH€‘I€HI/IG JUCHUITIJIMHBI BKJIIFOYACT:

Tun u Ha3Banue AyIUTOpUHA

OcHaleHue ayguTopuu

VY4ebHble ayTUTOPUH IS
MIPOBEJICHUS 3aHATUH JIEKIIMOHHOTO
TUIA

MynpTuMeauiHbIE CPEACTBA XPAHEHUS, IEPEJAYA U
MpeicTaBiIeHus] HHpOpMaluu

VY4eOHble ayAUTOpUN IS
MIPOBEICHUS JIabOPaTOPHBIX padoT,
TPYIIIOBBIX U WHIUBUIYAITBHBIX
KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS
Y TIPOMEXYTOYHOH aTTeCTalluu

MynbTUMEANITHBIE CPENCTBA XPAHEHMS, IEpEJaYl U
MPEACTaBICHHUS WH(POPMALIHH.

Jlocka, MyJIbTUMEIUUHBINA TPOEKTOP, IKPaH.

1. ITeineBas kamepa

2. l'azoananmuzarop I'X-1

3. 3 ¢doroansboma (popMbl Jerpajaliu BEYHO3EIEHBIX
XBOWHBIX JIECOMOCANOK T. Marautoropcka, r. YdbI, T.
UYensbuncka); ®otoans60M (TopHas CTEMb);

4.I'epOapwuii (oGpa3iib BEYHO3ETIEHBIX XBOWHBIX
JIECONOCaN0K,  JErpajiMpoOBaHHBIX  MOJ  JEHCTBHEM
aTMOC(EepHBIX TTpUMeEce);

HNonomep N-150M



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 Ha3BaHue ayJUTOPUHU

OcHalieHue ayguTopuu

5.YHuBepcanbHas UHIUKATOpHAs Oymara
JluctumpoBaHHas BoJa

6.AnTekapckue Bechbl (TOYHOCTh: YETBEPTHINM 3HAK IOCTE
3arsIToM ), pa3HOBECHI;

7.006pa3ipl XBOMHOTO orajia GOHOBBIX TEPPUTOPHIA.

8. KapTbl 3K0510rnyeckoro 30HMpoBaHust r.Maruutoropcka
9. 7. pH-metp 150M

10. DnexTpoHHBIE BEPCHUH BOMPOCOB K 3auéTy, Ja00paTopHBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOYHHUKOB.

TToMerenust g caMOCTOSITEILHOU
paboThI 0OyJAOIIUXCS

Iepconanpubic KoMIbIOTEPHI ¢ makeTrom MS Office,
BBIX0JIOM B MIHTE€PHET U C JIOCTYIIOM B 3JICKTPOHHYIO
UH(OPMAITOHHO-00Pa30BaATEIBHYIO CPEly YHHBEPCUTETA

ITomenienue i XxpaHeHUs U
npOoQHIAKTHIECKOTO
00CITy>)KUBaHHsI y9€OHOTO
o0opynoBaHus

Hlkadsr 11 XpaHeHus: y4eOHO-METOAMYECKON
JOKYMEHTAIUH, y4eOHOro 000py10BaHUs
WNHcTpyMeHTHI 1)1 peMOHTA J1abopaTOPHOTO
o0opynoBaHus




