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Jluer perncrpanun H3MeHeHUH U JOTIOTHeHUH

;\/ri K Hlare, [Tomgmuce
paTKoe coIepiKaHue Ne npotokona
Paznen nporpammel 3aB.
M3MEHEHUS!/ IOTIOTHCHUS 3aceIaHus "
kabeapoi
kadeaps

1 | Pazgen 3 Koppextrporka PIIJI B cOOTBETCTBHH C 25.10.2018 r.
Komnerenuu maxeroM (Pacnopspxenue Nel0-39/75 ot | mpoTokomn Ne3
obyuarolerocs, 21.09.2018 «O dopmupoBaHUHU U
dbopmupyemsie B aKTyanu3auu 06pa3oBaTebHBIX
pesyJibTare IIPOTpamMm» )

OCBOCHHS
JTMCITHIUTAHEBL
(Monynst) U
TUIaHHPYEMBbIE
pe3yabTaThl <]
oOyueHus

Paznen 4
Crpykrypa u
coJepKaHue
JACIHATLTAHB
(Mozysst)

Paznen 7 OcHOBHEIE
CpeacTBa Juis
IPOBEICHUS
IIPOMEKYTOYHOM
aTTecTaluu

2 | Pa3men 8 Yuebno- | B coorBercTBUE ¢ TpeboBanusamu ®I'OC | 30.09.2019r.
METOANYECKOE U OOHOBIIEH M JIOMOJHEH NIepeYeHb npotokon Ne2
UH(GOPMAIlMOHHOE | IIPOrpaMMHOI0 0OeCIIeYeHUs . B
obecneueHue
JUCHUILTAHBI
Pazmen 9 AxTyanusupoBaHa uHGOpMAIHs B 30.09.2019r.
MarepuanbHo- COOTBETCTBHH C y4eOHBIM IITAHOM npoTokot Ne2
TEXHUYECKOE Hanpasienus u pazaenom ®I'OC BO
obecnieyeHue «TpebGoBanus Kk MaTepUaIbHO-

JUCITUTUTAHB TEeXHUYECKOMY H y4eOHO-
METOAUYECKOMY 00ECTIedeHUIO
IPOrpaMMbI»

3 | Pa3men 8 Yuebno- | Axryamusanus yuyeOHo-MeToauueckoro u | 01.09.2020r.
METOAMYECKOe U WH(OPMAITHOHHOTO 00eCTedeH S poTokon Nel
“H(pOpMAITHOHHOE
obecrieueHue —

JHUCITHATIITHHBI




1 He.]'ll/l OCBOCHMHA TUCHUIIJIMHBI

LenstMu OCBOEHUS TUCIMILIMHBI « DKOJIOTHS» SBIsAETCS (DOPMHpPOBaHHE HOBOTO MHUPOBO33PCHHS,
AKOJIOTHYECKOWM ATHKH, KaK 00A3aTENBHOTO YCJIOBHS YCTOMYMBOTO Pa3BUTHS; IMOJIyUYCHUE HEOOXOIUMBIX
0a30BBIX TOHATHHA IS CO3MAaHWS TIPEACTaBIICHHA O Omocdepe, MECTe B HEHW dUeloBeKa, O MpodieMax,
CBSI3aHHBIX C B3aUMOJCHCTBHEM OOIIECTBA W MPHPOBI, a TAKKE BOCIHTAaHWE Y CTYJCHTOB YMCHHS
OIICHUBATh PE3yJbTaThl YCIIOBEUCCKOHN JCATEILHOCTH C MO3UIMKM COXPAaHEHUS MPUPOTHONW M KYIbTYPHOH
CpeIbl, CIIOCOOHOCTH HAIPABIIATH CBOIO MPO(ECCHOHAIBHYIO JISATENIFHOCTh Ha COXpaHeHne Omochepsl Kak
Cpembl OOUTaHUS YeITOBEKa.

2 Mecto aucuuniuasl B crpykrype OOII noaroroBku 6akaiaBpa

HucuunnuHa «3JKOJIOTHS» BXOOUT B 0a30ByI0 4acTh Onoka | oOpa3zoBaTenbHON MPOrpaMMBI
(b1.5.26).

Jns w3ydeHus NUCHUIUIMHBI HEOOXOAWMBI 3HaHWs (YMEHHS, HAaBHIKH), CHOPMHUpPOBAHHBIE B
pesynbraTe m3ydeHus muciuruinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «['eorpadusn»,
«[Ipuponosenenue», «MabDopmaTrka.

3HaHus (YMEHHS, HABBIKH ), [IOJIyYCHHbIC IPY U3YYEHUHN JAaHHOW AUCLUILINHBL, OyayT HEOOXOIUMbI
JUIs1 UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

3 Kommnerenuuu oOy4armerocs, ¢gopmMupyemMmble B pe3yibTaTe OCBOCHUS THCHUILUIMHBI M
IUIAHUpYeMble pe3yJbTaThl 00y4eHMsI

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

CTpyKTypHBIH
DJIEMEHT YpoBEHb OCBOCHMSI KOMIIETEHIIMIA
KOMIIETEHIINN

OIIK-4: TroTOBHOCTHI0 HCIOJIL30BATH OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX JTUCHUIIJIMH B
HpO(l)ECCHOHaJIBHOﬁ AEATECJIBbHOCTH, NPUMEHATDH METOAbI MaTeMaTH4Y€CKOIo aHaJIn3a H
MOACTUPOBAHUA, TEOPETHYCCKOI0 M IJHKCHCPUMCHTAJIBHOI0 HMCCICI0BAHMA B (1)143mce, XHUMMUH.
IKO0JIO0I'HH.

3HaTh OCHORBOITONIATAIOIINE 3aKOHBI TPUPOJIBI: TPUHIUIBI OPraHU3aldd U Pa3BUTHS
ouochepsl, €€ CTPYKTYpy; NPHUHIMIBI OpPTaHU3aIMH, PA3BUTHS, YCTOHYHUBOCTH,
CTPYKTYpYy OHOI'€OILIEHO30B.

3aKOHBI B3aUMOJICHCTBHS )KUBBIX OPTAaHU3MOB M UX COOOIIECTB CO CPeaoit
00OUTaHUS; MPUHIUIIBI PAIIMOHATIBHOTO MPUPOAOTIONIBE30BAHUS U MIEPCIIEKTHBBI
CO3JIaHMsI DKOJIOTHYECKH OE€30IMaCHBIX TEXHOIOTHIA.

CoBpeMeHHBIE TIPOTPAMMBI U TIPOEKTHI AKOJIOTHYECKOTO MOHUTOPHHTA CPEIBI
oOuTaHwusl.

YmMmeTh I'pamoTHO BecTH OWOMHAMKALMOHHBIE HAOMIONEHHS B CBSA3M C 3aJa4aMu
9KOJIOTMYECKOTO MOHHMTOPWHTA U OJKOJOTMYECKOTO 30HUPOBAHHUS OCBaMBAEMbIX
TEPPUTOPHUIl B CBSI3M C 33Ja4aMy 3€JIEHOTO CTPOMTENHCTBA M CO3JaHUS YCTONYMBBIX
9KOCHUCTEM.

I'pamMOTHO olleHWBATh BIUSIHHE CBOEW MPO(ECCHOHANIBHOW NEATENLHOCTH Ha BCE
KOMITOHEHTBI ()OHOBBIX TEPPUTOPHUH, ypOACUCTEM U TUTAHUPOBOYHBIX 0OPa30BaAHUIA.

[IpumeHATh METOABI pallMOHAIBHOTO INPHUPOAONONB30BAHUA JUIA  CO3AAaHUSA
YCTOMYHBBIX 9KOCHCTEM.

PaccunthIBaTh TEXHMYECKHE PEIICHNUS TI0 YMEHBIICHHIO TEXHOTEHHOTO
BO3/IEMICTBHS HA IPUPOAHBIE KOMIIOHEHTHI.

Bnagets [IpakTH4eckMMU HaBBIKAMU TI0 OTIPEACIICHUIO YPOBHEH BO3ICHCTBUS
AHTPOIIOTEHHBIX (PAKTOPOB HA DYKOCHCTEMBI,
MeTomamMu METOIbI PAIlIOHAIEHOTO MIPUPOIOTIONH30BAHNS JIsI CO3/aHHUS
YCTOHYMBBIX SKOCHCTEM Ha dTare MPOSKTUPOBaHUS 3eJIEHOTO CTPOUTEICTBA.
CrocobaMy MHHUMU3AITUU HEOJIArOMPUSITHOTO BO3ICHCTBYSI HA OKPYKAOIIYFO
MIPUPOJTHYIO CPENy U 3IOPOBBE YEIOBEKa




4 CTpyKTYypa M coJiepKaHue TUCUUIINHBI

OO6m1ast TpyI0EMKOCTh TUCIHMIUIMHBI COCTABIIACT 2 €UHUIIBI; /2 Jaca:

- KOHTaKkTHas pabota — 37 4aca;
-aynuTopHas padota — 36 yaca;
-BHeayIuTOpHas pabora — 1 yaca;

- camocTosiTenpHas pabora — 35 Jaca;
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Pa3zpnen 1: Heab u 3agauu 3xojiorun. buocdepa u OIIK-4
yeaoBek. CTpykTypa 0uocdepsl.
buochepa. Yuenue B.M.Bepnamckoro o xwuBom|1l| 3 | 2/21 | 5 |U3ydenue Tectupoanue,
BemecTBe. KpyroBopor BemectB B OGuocdepe. OCHOBHOI BBITOJIHCHUE U
buonornyeckue mporecchl MaibIX IUKJIOB YIepoaa, yueOHO clada Teopuu
azorTa M Cephl:  XeMOcWHTe3,  (OTOCHHTE3, JUTEPATYPHI, |1a00PATOPHBIX
rerepotpodras pukcaumsa CO,, OpoxkeHue, IbIXaHue KOoHcIiekTa  |pabot “Ouenka
(a3pobHOE W  aHa’poOHOE), aMMOHH(DUKAIHA, TEKIUH peaKkuy MUThEBOM
HUTpUduKanus (aBToTpodHAsT W TreTepoTpodHas), BOJIBI
JeHUTpUUKAKs, a30ThHUKcauus, ACCHUMUIISLIUSA r.MarHuroropckac
HUTPATOB, cyibpodukanms u aecyibpoduramnms, TTOMOIIIBIO
accUMWIALUS  cynbdaroB. WX TuUApOXMMHYEcKoe CEJIEKTUBHOM
3Hauenne. Cucremaruka JKMBOTO  MHpa IO MOHOMETPHUU’
Burrekepy. Crpoenue 9YKapHuOTHOU u
MIPOKAPUOTHOM KJIeTOK. Bupyc —HekiieTounas popma
*u3HH. [IpoyKTHBHASI HHPEKITHSL.
Hroro o paszgeny 1 3 |22 | 5
Pa3znenll Jxo3ammTHAS TeXHMKA M TeXHOJIOTHMH. OIIK-4
OcHoBBI 3K0NIPaBa ¥ MPO(.0TBETCTBEHHOCTH
MexaHu3Mbl paccerBaHUsl BpeOHbIX mnpumeced B 1| 1 2 1 |M3yuenue Cemunap 1o
atMocdepe. MeTeoycnoBus, CIIOCOOCTBYIOIIHE | OCHOBHOI pelIeHHIO 3a1a4
NPEMSTCTBYIONME  PACCEMBAHHMI0  aTMOCQHEPHBIX yaeOHOi Y KOHTPOJIbHAS
npumeceil.  Poiap  TemmepaTypHOW — HMHBEpPCHUH JUTEPATYPhI pabora
NpU3EMHBIX CIIOEB aTtMochepbl B PacceHBaHUH 1 KOHCIIEKTa
aTMOC(EepHBIX TPOMBINUICHHBIX BBIOpPOCOB. Pacuér JEKIMH
NpEeAebHO JOMMyCTUMBIX BBIOPOCOB MPOMBIIIIIEHHBIX
OPEANPUITUH U pacrpelesieHue 3THX BBIOPOCOB IO
ocH (Qakelia ¢ IOCTPOSHUEM TpaduKa.
CHmxeHne HEraTUBHOIO Bozzeiicteua| 1| 1 1 5 |Uzyuenue Y CTHBIE OTBETHI Y
NPOMBIIUIEHHOCTH  Ha  OKPYXKAaIOIIyl0  Cpeny OCHOBHOI JOCKH B paMKax
(atmocepy). yueOHOi paszena Teopun
OuncTKka TPOMBIIIUICHHBIX BBEIOPOCOB B aTMocdepy JTATEPATYPHI nabopaTopHOI
OT Ta30oB W TMbBUTM: NBUICOCAAUTENILHBIE KaMephbl; 1 KOHCIIEKTa paboTsl o
9KpaHHBIN WHEPLHOHHBIH MBIJICYJIOBUTEIND; TeKIHH UCCIIEI0OBAHUIO
JKaJIIO3UMHBIN armapar; COBpEMEHHbIE UHEPIIMOHHbBIE 3anbUIEHHOCTH




MBUICYJOBUTEIIH; LUKJIOHEI, BUXPEBBIC
MBUICYJIOBUTEIH; GHUITBTPHI (abcomoTHEBIE,
TYMaHOYJIOBHTEJIHM;, TKAaHCBBIC PYKABHBIC; 3CPHUCTHIC
HACAJIOYHbIC U TOPHUCTHIE); MOKPHIC TBUICYIOBUTEIIN
(cxpy0bepsl): ToTIBIE, TIEHTPOOEIKHEIE, Tapelb4aThie,
HacaJo4yHble, C TOABHXHOM IIapOBOM HacaaKoH,
ckpy0Oep [oiins, portokioH tunma N, IHMKIOH C

BOJSTHOU MJIEHKOH, CKpyOOepsI Benrypu;
3IEKTPOPHIBTPEL.
OxucauTeNbHBIE, BOCCTaHOBUTEIbHBIE u

COpPOIIMOHHBIE METOJbI OYUCTKA  aTMOCHEPHBIX
BEIOPOCOB OT OKHCJIOB a30Ta W cephl. OumcTKa
atMoc(epHBIX  BBIOPOCOB OT  yrapHOrO Tasa.
Hcrnonb30BaHNE MAJTOOTXOIHBIX TEXHOJIOTHIA.

BO3/lyXa BECOBBIM
METOIOM

CHuxeHme HETaTHBHOTO BO3/ICHCTBHUS
OPOMBIIUIEHHOCTH  Ha  OKPYXKAaIOIIyId  cpeny
(TIOBEpXHOCTHBIE BOJBI CYIIIH).

OU3UKO-XUMHYECKHE METOJIbl OYUCTKA CTOYHBIX
BOJI: KOAarynupoBaHue (KOAaryJsHTHl U (IIOKYIISTHTHI)
U DJIEKTPOKOArymupoBaHue; (roranus (HamopHasd,
BaKyyMHas) U TJIyOMHHO-aJIFC3UOHHAS CEeapalvs;
copOLusi; 3BaNopaLysi; SKCTparupoBaHHeE.
XUMHUYECKHE METOIbl OYHMCTKH CTOYHBIX BOJ:
OKHCIIUTENbHBIE METObl U HEUTpAIN3aHsl KUCIOT U
OCHOBaHUIA.

MexaHnuecKie METOAbl OYHMCTKH CTOYHBIX BOJ:
3akoH CTOKCa, TOPU3OHTAJbHBIE, BEPTHKAIBHBIE W
paiualibHble OTCTOMHUKHA, MEXaHWYECKUE PELIETKH,
THIIPOLMKIIOHBI.

Metoapl 00e33apaxuBaHUsI BOABL: XJIOPOM, (HTOPOM,
HOJIOM, 030HOM, YIIBTPa3BYKOM, YibTpaduoieTom,
MoHaMH cepebpa, TepMuueckoe obOe33apaKuBaHue.
HocTtouncraa u HEIOCTAaTKH, o0nacTpb
pacmpocTpaHeHusl.

buonoruueckre MeTONbI OYHCTKM CTOYHBIX BOJ:
a’poOHbIe  (adpOTeHK, OHOJOTHYecKud  (PHUIbTp,
OMoJIorMYecKue Mpynabl, MOJsi (QUIBTPALMUA U IO
OpOIIIEHUs) U aHA3POOHBIC (CENTUKTCHK, METAHTCHK,
IIBYXBSPYCHBIN OTCTOWHUK). [Ipodminb KoHCTpYKITHH,
OuoneHo3sl. bronornueckue nmponeccs: XeMOCHHTES,
dotocunTe3, rereporpodHas  ¢ukcamus  COp,
Opoxenue, apixaHue (adpoOHOE U aHa’pPOOHOE),
amMMmoHH(uKanus, HuTpudukauus (aBroTpodHas u
rerepoTpodHas), neHurpudukanus, azorduKcanys,
ACCHMWJISALIUSL ~ HUTPATOB,  cylbhoduKamus H
necynbhoduranms, — acCUMWIALMS  CyJIb(aToB.
YciioBusT TpUMEHEHHs OWOJIOTMYECKHX METOAOB
OYUCTKH CTOYHBIX BOJI.

N3yuenue
yaeOHOU
JUTEpaTyphl
U KOHCTIEKTa
JIEKIIAH

Y CTHBIE OTBETHI Y
JIOCKH B paMKax
paszena Teopuu
naboparopHoi
paboTHI TIO OIIEHKE
XMMUYECKUX
CBONCTB ITUTEBOM
BOJIBI

Hroro no pazneny

11

Pasnen |l IKoJOrHYecKHe  MPHHIMIBI
PANMOHAIBHOI0 MPHPOIONOJIb30BaHUs. OCHOBBI
NPHPOIONO0JIL30BAHMS

OIIK-4




Co3nanne SKOCHCTEM, YCTOMYMBBIX K JEHCTBHIO 2/21 Nzyuenue TectupoBanue,
TEXHOT€HHOU HArpy3KHU. OCHOBHOM Brinonuenue u
OsznopoBuTenbHas PoJIb pacTeHUM (3ammTa OT y4eOHOH clladya TEOpUmn
OBUIM, LIyMa, 3ara3oBaHHOCTH, OaKTepUIMIHbIC IUTEpaTypsl | 1a00paTOPHBIX
CBOWCTBA,  HOHHU3AalMsA  BO31yXa,  BbIIEJICHHUE KOHCIIEKTa pabot
KHCIIOPOZa, 3CTETHICCKHE CBOMCTRA). JICKIWH, “BusyanbHas
UyBCTBUTENBHOCTD JIECOMOCAAOK K JIEHCTBUIO TECTHPOBaHHE OMOMHIUKAIINS
aTMocepHbIX TpuMeceld. MexaHU3M BO3ICHCTBHS 3arpsi3HEHUS
M3BECTKOBOT'O a’p030J1s1 Ha BEYHO3ENEHBIE IOPOBI aTMoc(epsl ¢
JIEPEBbEB U KYCTApHUKOB. MexXaHH3M BO3JEHCTBUS MOMOIIIBIO BBICIIUX
Ha 3eN€Hble pacTeHMd AMOKCHIA a30oTa. 3enéHoe pacTeHuil B
CTPOMTENICTBO ~ IPOMBIIUIEHHBIX TOpoJOB  (Ha MOJIEBBIX U
MIpUMepe TOPOJIOB ¢ YEPHOU METAILTYPrueii). KaMepaJbHbIX
Busyanuzanus 3KOJIOTUYECKOTO KOHTPOJIA. yCIOBUAX
buonnoukaums — 3arpssHeHusst — atMocepbl €
MOMOIBI0  BbICIIUX  pacTeHuil. CoBpeMEeHHbIE
TEHJACHLIUU COBEPIICHCTBOBAHUS MIPUHLIUIIOB
3KOJIOTMYECKOTO HOPMUPOBaHUS nokaszaTenei
KAau€eCTBa OKPY’KaIOIIEH Cpeibl.
ITouBa-komnoneHT Oumoctepsl. IlmanerapHas poib 221 Nzydenune TectupoBanwme,
noy4B. Poss mouBkI B OHOTEOIIEHO3E. OCHOBHO BBITIOJTHEHHE u
Buosnorust noys: MoYBEeHHBIE BOAOPOCIH, TIOYBEHHBIE yueOHOi caaya TEOpHUH
rpu6bl. VX 3K0I0rHYecKre IpyIbl U 9KOJIOTHIECKUe JUTEPATYpPsl 1J1a00PAaTOPHBIX
(hakTopbl, OMpEACTSAIOIIME HX pPa3BHTHE. Y4YacTHE KOHcIleKTa  |pabot
BOJIOPOCIIEd B TIpoliecCaX OYUCTKH CTOYHBIX BOJI. JIEKUUH, “BusyanbHast
JIMmaiHUKM W JIMXCHOMHAMKALUS  3arps3HEHUs TECTHPOBAa- |MHIOUKALKS
aTMocepHoro Bo3inyxa. [loYBeHHBIE KHBOTHEIE: HUE peakiuu XBOIHOTO
KJIaccU(UKAIIHY, aJianTaium, 9KOJIOTUYECKUE ormajia TOPOACKHUX U
IpyMIIBL, yYacTUe B Ipoueccax OMOOYMCTKU CTOYHBIX (OHOBBIX
BOJ| IPOCTEHIINX U YEPBEH. TepPUTOPUIL” B
Xumuga nouB. DopMbl TOYBEHHOMW KHUCIOTHOCTH, pamMkax  paszaena
pellOKC- TOTEHLHall, KOMIUIEKCOOOpa3oBaHHE — ”Bu3zyanbHas
(hakTOpBl, ONpEAEISIIONINE MOABIKHOCTE TKETBIX OMoMHOUKaIMsi B
METAaJIJIOB B MTOYBAX. CBA3M C 3aJauyaMu
[podwmis TTOJI30JIMCTBIX MOYB. 3eNEHOT0
ITom3on0006pa3zoBaTensHBINA MpOIIECC. CTPOUTEIBCTBA”
I'uapocdepa. 2 Uzyuenne  |TectupoBanue,
[InanerapHas pomb BeTBE KpyroBOpoTa BOJBI KOHCIIEKTa  |cIaya TEOPHH H
ATMOChepHBIe  OCAAKH-TIPOLIECC  CAMOOYMIICHUS JIEKIUH U BBITIOJTHEHHE
atMoc(epsl. ['enesuc wmereopHbix Box. [Iporiecc OCHOBHOM J1a00paTOPHBIX
(hopMHpPOBaHUSI XUMHUYECKOTO COCTaBa METEOPHBIX yaeOHOU pabot
BOJ. nuTepaTypsl. |“BusyanbHas
[TokxazaTenn XMMHUYECKUX CBONCTB MPUPOAHBIX BOA: VHAVKALUSL
oOmas MuHepanuzauus, pH, pemoxc-moreHuan, peaxiuu CHera B
(hopMBI KECTKOCTH U POPMBI aTrPECCUBHOCTH. CBA3M C 3aJja4aMu
9KOMOHHUTOpPHUHTra”
OcHoBbl  ¢uToLeHOJOTHH.  bBuoreoneHos3,  ero 2 Nzyuenue Tectupoanue,
OpraHuszanys W TPaHulbl. DKoJIorHdeckre (HhakTopbl. KOHCIIEKTa  |TIOJIEBBIE
3aKOH OTHOCHTEIBHOTO JACUCTBHA 3KO(PaKTOPOB. JIEKIUH U HabmroneHus 3a
3akoH OHOJIOTMYECKOTO OINTHMYyMa, €ro 3HauyeHHe OCHOBHOM CTPYKTypoOH
uIs COBEPILEHCTBOBAHUS HPUHIUIIOB yueOHOi TOPOJACKUX
9KOJIOTMYECKOTO  HOpMHpOBaHUA. Paznuuus B JUTEPATypHl. |(PUTOLEHO30B (HA
LIEHOTUYECKOU 3HAYUMOCTH KOMIIOHEHTOB puMepe
(duronenoza.Koncopuusa mo Masuury. Tumsl cBsazei JIECOTOCAJIOK
KOHCOPTOB C SIIPOM KOHCOpLMH. B3auMooTHOIIEHUS BOmm3u MI'TY

paCTeHI/If/’I C JKMBOTHBIMH. BzaumooTtHOmECHMS

um.I.M.Hocosa) B




paCTCHI/If/’I B (1)I/ITOL[€HO33.X. CYTOLIHaH, CC30HHAsA H

paMKax pa3acia

pasHOroAWYHas  HM3MEHYHMBOCTH (UTOLICHO30B. «buonHaukanus B
Cyxkueccus. MOJIEBBIX
YCIOBUSIX)»
Hroro no pasneiy 6 |84 | 15
Pasznen 1VIkogoruyeckuii KOHTPOJIb, OIIK-4
MEKIYHAPOJHOe COTPYAHHYECTBO B o0JjacTu
JKO0JIOTHH U OXPaHbI OKPY:Kalolleii cpeasl
MOHUTOPHHT Cpeabl OOUTaHuUSI. 2 3 2 |Usyuenue TecTtupoBanue,
[IporpaMMbl M KaTeropus IIOCTOB aTMOC(EPHOIO KOHCIIEKTa Brinonnenue
MOHUTOPHUHTA U TUAPOMOHUTOpUHra. McciaenoBanue JICKIUNA U nabopaTopHOI
chHera r.Maruutoropcka. IIporpammbl MOYBEHHO- OCHOBHOI paboThI
XHMHYECKOIO MOHHUTOPHHIa TOpPOJAOB C UEpPHOU yaeOHOU «HccnenoBanue
Metamutyprueid. MccimenoBaHue peakuud XBOWHOIO JUTEPATYphl. | 3albUICHHOCTU
omnazna ene u coceH r.Maruuroropcka. Ilokaszarenu BO3/lyXa BECOBBIM
BU3yaJIbHOM OMOMHIMKAINN 3arpsi3HEHHS Croco0oM»»
aTMocepsl C IOMOIIBI BBICIIMX PAaCTCHUH B
KOMIIJIEKCHBIX IporpaMmax  3KOJIOTHYECKOTro
MOHHUTOPHHTA MPOMBIILICHHBIX TOpOJIOB.
BusyanpHast ~oLEHKa  COCTOSHHUSI  JIECOIOCAIOK
TOPOJIOB ¢ 4EpPHOW MeTaumyprueid (Ha mpuMepe
r.Marauroropcka).
HToro no pazgeny 2 3 2
Paznen V I'no6anbHbIe P00GJIeMbI IKOJIOTHH OIIK-4
Atmocdepa. O30HOBBINA cioif. [lmaHerapHast poib 1 0,5 1 |M3yuenue TectupoBanue.
ero. IlapaukoBeiii 3ddexr. Xumust oOpazoBaHUs KOHCIIEKTa Brinonnenue u
a’posonell. McTouyHMKHM 3arps3HeHHs aTtMoc(epsl JeKIHUH 1 caaya TEOpHH
MBITBIO ¥ Ta3000pa3HBIMU IPHUMECSIMHU. OCHOBHOM naboparopHoi
yaeOHOU paboThL: «AHaNMM3
JUTEPATYPBHI. HEKOTOPBIX
3arpsI3HAIONINX
aTMocgepy
BEILIECTB C
nomompio I'X-1»,
Konmermmmst  TIJIK. [locTomHCTBAa W HETOCTaTKH. 2 0,5 1 |Usyuenue TectupoBanue
IIpuHuumne HOPMUPOBaHUSA ¢dhopm [AK KOHCIIEKTa
atMocepnsix npumeceit u dopm I1JIK Bemecte B JIEKIUH U
BOJIE. CogepiieHCTBOBaHHE MIPUHIIIIOB OCHOBHOI
9KOJIOTMYECKOTO HOPMHUPOBAHUSI. yaeOHO
JUTEPATYPBHIL.
HToro o paszaeny 3 |1 2
HToro mo kypcy 18 |18/6M | 35 3auéT

6\ U1 — B ToM 4HcJIe, Yachl, OTBEeAEeHHbIE HA Pa0OTy B MHTEPAKTHBHOM (hopme

5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Jlnst peanu3anuu NpeayCMOTPEHHBIX BUJOB yueOHOM paboThl MPOBOIATCS JIEKIMOHHbBIE U

nabopaTOpHBIE 3aHSTHS.

Jlekiuu TpOXOJSAT B TPaAULMOHHON (opme
JIeKIMOHHBIN MaTepHall 3aKpEIUsIeTCs, YIIYOIsieTCss W JOTMOJHSAETCS B XOJAE JIa0OpaTOPHBIX
3aHSTHN, TTOJIEBLIX HAOIIOCHU, CJa4ul TEOPUH, TECTUPOBAHUS M AKTUBHOU PabOTHI y JOCKH.

C AaKTHBHBIM HMCIIOJIB30BaHUEM OOCKH.
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WHTepakTuBHOE o0y4yeHue npeamoaraet HCII0JIb30BaHUE TECTUPOBAHUS.
CaMmocrosiTenbHast pabora crnocoOcTByeT Oojee TIiIyOOKOMY U KadyeCTBEHHOMY H3YYEHHUIO
TEOPETUYECKUX ACHEKTOB M IOATOTOBKE K JaOOpaTOpHBIM paboTam, KOHTpPOJIbHOM pabore
UTOTOBOM aTTECTALIUU.

6 YueOHO-MeTOAUYeCKOe o0ecieyeHrne CaMOCTOSITeIbHOI PadoThI CTYIeHTOB

CamocTosiTenbHast paboTa CTyAEHTOB IT0Pa3yMeBacT C HCIOIb30BaHNEM OCHOBHOI y4eOHOM
JUTEPATyphl M DJICKTPOHHBIX PECYPCOB TOArOTOBKY K OTBETaM Ha CJICIYIOIIUE BOIIPOCHL:

TECTBI - 9CCE
[lonsatue “Omocdepa”. Yuenme B.M.Bepnanackoro o xuBoM BemiectBe. Mainblii U OOJBIION
KpPYTrOBOPOTHI BEILIECTB.
@®OoTOCHHTE3, €ro THUMbl U IJIAaHETapHas poib. JlI Kakux METOJ0B OMOJOTMYECKOW OYHMCTKU
CTOYHBIX BOJI KUCIOPOIHBIN (DOTOCHHTE3 UMEET OOJIBIIIOE 3HAYCHHE.
XEeMOCHHTE3 U OpPTaHU3MBbI, €r0 OCYIIECTBIISIONIHE. J1s1 KaKMX METOJJ0B OMOJIOTUYECKON OYUCTKH
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIbIIOE 3HAUCHHUE.
I'etepoTtpoduas ¢pukcamys yriekucaoro ra3a, e€ OMoJIOrHIecKoe 3HaYCHHE.
Bbpoxenue, ero tumbl. s KakuX METOJOB OHOJOTHMYECKONM OYHMCTKH CTOYHBIX BOJ OpOXKEHHE
uMeeT OOJBIIIOe 3HAUCHHE.
Jlpixanue aspoOHoe. B kakux MeToaax OMOJIOrHYeCcKON OUMCTKU CTOYHBIX BOJ adpOOHOE JbIXaHHE
BCTpEYaETCsl.
AHa’poOHOE JbIXaHHe, €r0 THIIBI, MPOAYKThI, HEOOXOAUMBIE YCIOBHS AJS Pa3BUTHUs Mpoliecca.
Jljig KakuxX MEeTOA0B OMOJIOTMYECKOW OYMCTKH CTOUYHBIX BOJ aHA3pOOHOE /IbIXaHHUE UMEET OO0JbIIOEe
3Ha4YEHHUE.
Azor¢ukcanus. [TnanerapHas posb mporecca U OpraHu3Mbl, €ro OCYILIECTBISIOLIHE.
AmvMonudukanus. Ero pons B mpHupoae M B METOAaX OHUOIOTHYECKONW OYHCTKU CTOYHBIX BOJI.
Opranusmbl, OCYIIECTBISIONINE aMMOHHU(DUKAIIHIO.
Hutpudukamus. Ero ponp B mpupose u B MeTogaX OHMOJOTMYECKON OYUCTKHM CTOYHBIX BOJI.
OpPraHMU3MBbl, OCYLIECTBISIONINE HUTPUPHUKALHUIO.
Henutpudukanua. Ero pons B mpupoje U B MeTogaX OHONOTMYECKON OYMCTKU CTOYHBIX BOJI.
OpPraHMU3MBl, OCYLIECTBIISIONINE JEHUTPU(DUKALIHIO.
Cynbdoduxanus. Ero ponp B mpupoje u B MeTogaX OMOJOTHYECKOW OYHCTKU CTOYHBIX BOJ.
Cynbdar-penykuus. Ero poss B mpupojie ¥ B METOAAX OMOJIOTHYECKONH OUYUCTKU CTOYHBIX BOJI.
Accumunsinus cynb(haToB U HUTPATOB. POk U pacnpocTpaHeHue 3TUX MPOIECCOB B MPHUPOJE, HX
3HaYEHHE NIl METOJ0B OMOJIOTUYECKOW OUUCTKU CTOYHBIX BO/I.
HazoBute o0mmuii mpoiiecc s MalbIX IIUKJIOB CEPhI U a30Ta.
HazoBuTe nronepoB nouBooOpa3zoBaHUsl.
Ha3zoBuTte ocHOBHBIE SKOJIOTHYECKHE (DAaKTOPBI PA3BUTHUS U SKOJIOTUYECKHUE TPYIIIBI BOJIOPOCIEH.
HazoBuTte ocHOBHBIE 3KONOrHYEcKHE (DAKTOPBI Pa3BUTHUS U DKOJOTUYECKHE TPYIIBI MOYBEHHBIX
rpuooB.
YeM 00bsICHAIOTCS yAaOpHUBaIOIe CBOMCTBA CHETa (POHOBBIX TEPPUTOPHIA.
Kaxoit peaknueil xapakTepuszyeTcs CHET TOPOJIOB C YEPHOH MeETaJTypruei, arMochepHbIe 0CaIK!
TOPOJIOB C I[BETHOM METAJIIyprueil v CHer (JOHOBBIX TEPPUTOPHUH.
Br16pochl kKakuX MPOU3BOJACTB YEPHOU METAILTYPIHH BIUSAIOT HA PEAKIHIO aTMOC(HEPHBIX OCAAKOB?
OOBsicHUTE TEXHOJIOTMYECKHH MPOIECC U HA30BUTE XMMHUYECKHI COCTaB BHIOPOCOB.
Ha3zoBute 5KOJIOrMYECKYI0 MHIIEHb MO OTHOIICHUIO K JECUCTBUIO MPOMBIINUICHHON IETOYHOMN
MbUIM, TPEACTABICHHON HM3BECTHbIO, W3BECTHAKOM M JOJOMUTOM. JlaiiTe pEeKOMEHAAUUIO IO
03€JICHEHUIO TOPOJIOB C YEPHON METAILTYPTUEH.
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Pacckaxkute 0 3alUTHBIX MEXaHU3MaxX 3€JIEHBIX PACTEHUW MO OTHOIICHUIO K JECUCTBUIO
arpeccuBHbIX Ta3oB: NOy, SO;, CO,. JlaiiTe pekoMeHIAIMIO MO O03€JICHEHUIO MPOMBIIUICHHBIX
PErMoHOB U FOPOJOB, a TAKXKE MPUIAOPOKHBIX 30H.

HazoBute dopmer ITJAK (mpeaenpbHO AOMYCTUMBIX KOHIEHTpanuii) 3B (3arpsa3Hstonux BelecTB)
JUTSI MOPCKHUX U TPECHOBOIHBIX YKOCUCTEM.

O61as MUHepaIu3aus IPUPOTHBIX BOI.

Uro mpencraBisieT coOOW KECTKOCTh MPUPOAHBIX BOJ, €€ (OPMBI, CIIOCOOBI €€ CHUKEHHUS U
CaHUTapHbIE HOPMBI KECTKOCTH.

O 4éM TIacuT 3aKOH OTHOCHUTEIBHOTO JACHCTBHSI dKonorudeckux ¢akropoB? I[Ipuenure mpumep
MPOSIBJIEHUS ATOr0 3aKOHA.

O uéM rracuT 3aKoH Ouonornueckoro ontumyma? [IpuBeaute mpuMep ASUCTBUS ITOTO 3aKOHA.
Ha3oBuTe cOBpeMEHHbIE TEHACHLMH COBEPUICHCTBOBAHUSA IPUHUUIIOB  3KOJIOIMYECKOrO
HOPMHUPOBAHMSL.

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

UYro npencraBisieT co00il sIBICHHE TEMIIEpaTYpPHOI HHBEPCUU MIPU3EMHBIX clI0EB aTMochepbl. Kak
3TO SIBJICHUE BJIMSET HA MPOIIECCHl pacCEMBaHUs aTMOC(HEpPHBIX MpruMeceit?

Haiite ompeneneHue Ouoreornenosa u ¢uromneno3a no CykauéBy. Uem OIpenenstoTcsi TPaHHIIbI
ouoreoreHo3a? HazoBuTte 31eMeHTh MO3aUYHOCTH OHOTeoIeH03a U (PUTOIIEHO3A.

[Tonsitue «xoHCcOpuUs». TUIBI CBSA3€M OPraHU3MOB B KOHCOPIIMH: TTAPa3UTU3M; CUMOHOTPOQUSI.
B3aumooTHOIIEHUS pacTeHUI B PUTOIIEHO3aX.

B3auMooTHOIIIEHUS pacTEHUH C KUBOTHBIMH.

CytouHas 1 ce30HHasi U3BMEHYUBOCTh (DUTOIIEHO3A.

Uro npencrasiser coboit durrokTyarus ¢purornenosa? [IpuBeaure mpuMepsl.

Uro mpencraBiaser  co0oil CyKleccusi pacTUTeNbHBIX  coobmiectB? [lpuBeaute mnpumepsl
IIEPBUYHON U BTOPUYHOM CYKIIECCH.

3aKOH OTHOCUTENBHOTO ACHCTBUS SKOJIOTHUECKUX (PaKTOPOB.

3akoH OMOJIOTHYECKOTO ONTUMYyMa. Ero poiib B COBEPIIEHCTBOBAHUHU MPUHIIUIIOB YKOJIOTHYECKOTO
HOPMHPOBAHMSL.

Urto npeacTasisieT co0o0i mo13071000pa30BaTEIbHBIN MPOIECcC?

HazoBute otnnuuTenbHble 0COOEHHOCTH MPOMUIIS MOA30JIUCTHIX TOYB.

HazoBute ¢popMbl MOUBEHHON KUCIOTHOCTH.

. Kareropuu noctoB arMmochepHOTO0 MOHUTOPHUHTA.

TECTBI-MHOXECTBEHHBII1 OTBET
Cienyer OTMETHUTH BCe MPAaBUIbHbIE BADHAHTHI.
1.®oTtocunTe3 ObIBaET
e Kucnoponusiii;
e becKUCIIOPOIHBIN;
e  XIOpOpHUIBHBIN ;
e becxnopoumibHbIii;

2.Kucnopoansiii pOTOCHHTE3 OCYIIECTBIISIOT

® BBICIIME PACTEHMUS,
® HU3IMHE PACTCHUA,

e 0aKTEepUHU-TIPOXJIOPODUTHI,
® 1MaHOOAKTEPHH.

3.0OcHOBHBIM (DaKTOPOM PA3BUTHUS IOYBEHHBIX BOJOPOCIIEH CITyKaT

® TemIeparypa OKpYy>Xarollel Cpe/ibl;
® CBeT;



®  BJIAXHOCTB;
®  COJICBOM PEXKUM II0YB;
4.B npupoae BCTpEqaroTCsl CAEAYIOIUE IKOJIOTUYECKUE IPYIIIBI BOAOPOCIEH:
IJIAaHKTOH;
OeHToC;
IIOYBEHHBIE;
® KpHO(DUIBHBIE;
5.0cHOBHBIMH (haKTOpPaMHU PA3BUTHUS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIeparypa Cpelbl;
® BJIAXHOCTb (HAJIM4ME KaleJIbHOU BIIaru);
® 3JIEKTPOMAarHUTHOE U3JIYy4YEHUE;
6.PaznuuaioT cinenyronume rpymnisl MOYBEHHBIX TPUOOB
® I1apa3uTHl;
® [IOJIyHapa3uThl;
e canpouThl;
® XUIIHHKY;
7. ITnonepamu mo4BoOOPa30BaHUS CIyXKAT
® CHHE-3€JIEHbIE BOJOPOCIIH;
® JIMIIAaliHUKWY,
® MXU;
® HEKOTOpble OAKTEPUH-a30TPUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€M KOHCOPTOB B KOHCOPLUSX
® [1apa3uTHU3M;
® MHUKOCUMOHOTpOdUS;
e OakteprocuMOnoTpohus;
e (ukocuMOHOTpOPUS;
9.Paznuuarot cnegyromue ¢popmel [1JIK BogHBIX 9KOCHCTEM
e [IJIK rurnenmnueckas;
[TJAK ppr6oxo3siiicTBeHHas;
[TJIK Ouoreoxumuyeckas;
ITJIK Bo3ayxa paboueit 30HbI
10.Paznuyarot cnenyromtue popmsel [TIK 3arps3Hsromux BemecTs aTMocpepHOro Bo3ayxa
ITJIK makcuManbHOpa3oBas;
[IJIK cpennecyrounas;
ITJAK Bo31yxa paboyeil 30HbI;
[TJAK per6oxo3siiicTBeHHas;
11.Ha3oBute GopMmbl KECTKOCTH TPUPOJIHBIX BOJ:
® IIOCTOSIHHAS;
® yCTpaHuUMas;
e 00IIas;
e KkapOoHaTHas;
12.Ha3oBuTe BHeUIHUE (HAKTOPbI BOJHOW MUTPALIUH XUMUYECKHX JIEMEHTOB:
e pH u penokc-norenuuan Eh;
[ ]
[ ]
[ ]
C
[
[ ]

KOHILICHTpAllKs BEIECTB B BOJHBIX PacTBOPaXx;
TeMIIepaTypa;
JIABJICHUE;

MOSIBJICHUEM KHCIOPOJHOTO (POTOCHHTE3a CBA3BIBAIOT
MOSIBJICHHE KUCIOPOAHOM aTMoc(epbl Ha HallleH IIaHeTe;
IIOSIBJIEHUE 0O30HOBOTI'O CJIOS;

13.



BO3MOXHOCTb (1)OTOCI/IHT€3I/IpyIOH_II/IM opraHu3dMam HC 3aBHUCCTH OT HaJIU4YHA CCPOBOAOPOAHOIO

HCTOYHUKA U IIHUPOKO PACIIPOCTPAHUTHCS HA HALIEH IIJIAHETE;
BO3MO>XHOCTb >KMBBIM OpraHM3MaM BbIATH U3 OKeaHa Ha CyIly;

14.Masiblii IMKJT @30Ta BKIIIOYAET CICAYIOIIUE MTPOIECCHI:

a30T¢UKCAIUIO Ta3000pa3HOT0 a30Ta U ACCUMIIIAIIUIO HUTPATOB U aMMOHMUSI;
Pa3lIoKEHUE OPraHUYECKIX a30TCOIEPKALINX BEIISCTB C BBIICICHUEM aMMHUAKa,
HUTpUPUKAIUIO aBTOTPOPHYIO U TeTepOTPODHYIO;

HUTPATHOE JIBIXaHHE;

15.Hutpudukamnms pazBuBaeTcs

B a9POTEHKAX;

B Ononpyzaax;

Ha IOJISIX OPOILCHHS;

B OMOJIOTHYECKHUX (QHIBTpPaX;

16.ITpu HuTpHdUKAIK a30T B (hOpMe aMMOHHUS

OKUCIISETCS;
BOCCTAHABIIMBAETCS;

HE MEHSET CBOEH BaJICHTHOCTH;
octaércs B popMe aMMOHUS;

17.B MeTaHTeHKaX pa3BUBAETCS

cyiab(haTHOE AbIXaHUE;
JIEHUTPUPUKAIS;
MacJIsTHOKHCIIOe OpOKEHHE;
KapOOHATHOE JIbIXaHUE;

18.IIpouecc OpokeHust BCTpedaeTcs

B CENTUKTEHKAX;

B METAHTEHKAX;

B JIBYXbSIPYCHBIX OTCTOMHMKAX;

B 3aTOILICHHBIX U IIJIOXO a3pUPYEMBIX I10YBAX;

19.I1porecc a3ordukcanuu crnocooCTByeT

IMOBBIIICHUIO IIJIOAOPOANA IMOYB U MMPHUPOAHBIX BOI;
MIEPBUYHOMY [TOYBOOOPA30BaAHUIO;

Pa3BUTHUIO Ha3eMHOH PACTUTCIIBHOCTH,
MOBBIIICHUIO YPOXKast CENNbX03KYIbTYP;

20.ITpouecc neHuTpUPpUKaAUU

MpEeAOTBPALIAET MOMAaIaHUe HUTPATOB B TPYHTOBBIE BO/JIbI;
BEJET K MOBBIIICHUIO COIEPKaHMsI ra3000pa3HOro a30Ta B IOYBEHHOM BO3JIyX€;
BENIET K MOSBIICHUIO B TIOYBEHHOM BO3/yX€ 3aKHCH a30Ta;

BEJIET K MOSBIICHUIO B IPUPOIHBIX BOJAX HUTPUTOB;

21.B mporiecc XeMOCHHTE3a MOTYT ObITh OKHCIIEHBI

HUTPUTHI U HEJOOKHUCICHHBIE MUHEPAJIbHBIE COCUHEHHS CEPBI;
JBYXBaJICHTHOE JKEIIE30;

BOJIOPOJI ¥ CEPOBOIOPOI;

YTapHbI Ias;

22.IlpoaykTaMu MacCIISTHOKHCIIOTO OPOYKEHUS SIBJISTFOTCS

MaclisiHasi KUCJI0Ta;
YKCYCHAasl KHCJIOTa;
aleToaIeTHI,
aIleToH;



23.B cenTUKTEeHKE pa3BUBAIOTCS MIPOLIECCHI
e cynb(aTHOTO ABIXaHUS,
® HUTPATHOTO JBIXaHHUS,
® MAacCISHOKHCIIOTO OPOKEHHUS;
® aMMOHHU(UKALHS;
24 B 6uonorndeckoM (GUIBTPE Pa3BUBAIOTCS
e JMAaTOMOBBIE BOJOPOCIIH;
®  KOJIOBpPATKH;
® HEMaTo/lbl;
® [MaHOOAKTEepUH;
25.A30T(huKcanuio OCyIIeCTBISIOT
e KIyOCHBbKOBBIC 0AKTEPUHU-CUMOUOHTHI 00OOBBIX;
® AKTHHOMUIETHI-CUMOUOHTHI OJIbXOBBIX;
¢ [MaHOOAKTepUU-TIHOHEPHI TOYBOOOPA30BAHNUS;
e CBOOOJHOXKMBYIIIHE OaKTEpUU-adPOOBI poja “azoTobakTep’;
26.AMMOHH(UKAIKS pacIIPOCTPaHEHA
® B IPUPOIHBIX BOJAX;
® B CTOYHBIX BOJAX;
® B IIOYBAX;
e B 00JIOTax;

27 Hurpudukanus aBTOTPO(HAS OCYIIECTBIACTCS
® HHUTPO3HBIMH OAKTEPUSIMH;
® HUTPATHBIMH OaKTEPHUSIMHU;
e 0aKTEepHsIMH, OKHCIISIFOIIMMHI HUTPUTBL;
e 0aKTEepHsIMH, OKHCIISIOIIUMHI HATPATHL;

28.IIponykTaMu AeHUTPUDUKALIUN MOTYT OBITH
e Hurpurs;
® 3aKHCh a30Ta;
e 'Becendluu raz’’;
e Tra3000pa3HbI} a30T;
29.AcCUMWIALIAIO HUTPATOB OCYILECTBIISAIOT
® BBICIINE PACTEHUS,
®  BOJOPOCIH;
® IHIIAHHUKH,
e Oakrepuu;
30.0npenensembrii kak (C £ 20) Auama3oH KOHIEHTPALUUN TKENBIX METallIOB B MOPCKOW BOJE —
Uana3oH TOJEPAaHTHOCTU JKUBBIX OPraHW3MOB, MONYJSIUM, HKOJOTHUYECKUX CHCTEM
OrpaHMuMBaeT Iomans =~ 96%
noJ, KpuBoii ['aycca;
MO/ TUTIEPOOIIOi;
HaJ MpsAMOIl - rpadukoM 00paTHOM TUHEHHON QYyHKIUY;
® [I0A NPSAMOM - rpaKOM MPSAMO TUHEITHON (QYHKIUY;
31.Ilpu 3K0IOTMYECKOM HOPMHPOBAHUHM KayecTBa aTMOC(EpHOro BO3AyXa U OMNPENEIEHUH BETUYHH
ITJIK makcumanbHOopazoBoii u ITJIK cpeqHecyTouHON  yYMTHIBAIOT
® pedIEKTOPHYIO peaKklUIo YeI0BEKa;
® TOKCHYECKOE JIEHCTBHE Pa3IMYHBIX aTMOC(EPHBIX IPUMECel Ha OPraHu3M YellOBEKa;
® TIPOJOIDKUTEIBHOCTH pabouero THS;
® PEAKIHUIO HKOJOTHUYECKUX MUILIEHEH —BEUHO3EIEHBIX KOMITIOHEHTOB (PUTOILIEHO30B H T.JI.



BOIIPOCHI JIJISI OTBETA Y JOCKHN B PAMKAX TEOPUUN K JABOPATOPHbBIM
PABOTAM 1o OIIEHKE 3ANBLIEHHOCTHN BO3J1YXA BECOBBIM CIIOCOBOM.
OHEHKE 3ATA3OBAHHOCTU BO3AYXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINU IUTBEBOM BOJIbI (II0BEPXHOCTHBIX BOJI CYIIIN)

LOYUCTKA MNPOMBIIHIVIEHHBIX TA30B OT MNbLJIN
1. Knaccuduxayuna memodos u_annapamos nwLieyiaeiusaHus
2. OcHogHble XAPAKMEPUCMUKYU NbLIEYI08UMENEIL:
¢  DdPexTUBHOCTD MBLICYIATHMBAHNUS,
e [Ipon3BOAUTENHFHOCTH TA300YHCTHOTO COOPYKEHHS,
e Pacxo[ 2JIEKTPO3HEPTHY;
e (CTOMMOCTH OYMCTKH;
3. Cyxue mexanuuecKue nvlieyio06umenu:
e [lbuteocanuTenbHbIE KaMepbl (TOPU30HTANBHBIE);
e HHepuuoHHbIE:
KaMmepa ¢ MeperopoaKoii;
KaMepa C IJIaBHBIM IOBOPOTOM I'a30BOTO IMOTOKA;
KaMmepa ¢ pacIIUpSIOUIIMCS KOHYCOM;
Kamepa ¢ 3arayOJieHHBIM OYHKEpOM;
SKpaHHBIA UHEPLUOHHBIN MbLICYIOBUTENb;
YKATFO3UMHBIN arapar;
COBpEMEHHBIE HHEPIIMOHHBIE MBLICYIOBUTEIIH;
e [{uxyioHBI (OAMHOYHBIE, TPYIIIOBBIE, OaTapeiiHbIe);
e BuxpeBsie NMbUICyTOBUTENN:
v COIUIOBOIO THIIA;
v/ JIOIIaTOYHOTO THIIA;
Ilpogpune (cxema) Koncmpykyuil, npuHyun Oetcmausi, OOCMOUHCMEA U HeOOCMAmKU, 001acmb
NpUMEHEHUs..
4.Dunbmpot:
e AOCOJIOTHBIE:
v'  TOHKOBOJIOKHHUCTBHIE;
v Tpy06OBOIIOKHHCTBHIE;
v rny0oKuE;
e TymaHOYIOBUTENHU:
v/ HH3KOCKOPOCTHBIE;
v’ BBICOKOCKOPOCTHBIE;
v IByXCTYyIlEHYaTHIE;
v/ CETOYHbIE TYMaHO-OPBI3rOYIOBUTEIM;
e TkaneBble. TkaHeBbBIN pyKaBHBIN QUIBTP (CIIOCOOBI pereHEPAlUU PYKABOB);
e 3epHHUCTHIE:
v Hacaiounble (HaCBHITHbIE TIOBUKHBIE U HETTOBHKHBIE);
v JKécrkue nopucTsie;
Dunvmpyrowue 21emeHmsbl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCIAMKU, CNOCOO pecenepayul,
001acmb NPUMEHEeHUs.
5.Mokpule noineynosumenu:
e [lonbie ra30npoMbIBaTENN;
e Hacamounsie ckpyOOepsl (THITBI HACAIOK);
e ['azompoMbIBaTelb C MOABUKHON IAPOBOM HACAIKOM;
e Tapenpyarbie ra30MpoOMbIBaTENH (TICHHBIE (PUITBTPHI)
v’ ¢ IpOBaJIBHOMN PEIIETKOH,

ANENENE NN NN




v/ C IepeMBHOMN PEIIETKOM;

e Mokpsle anmapathl EHTPOOSKHOTO NEUCTBUS (LICHTPOOCSKHBIE CKPYyOOepHI):

v ¢ TaHI€HCAJIHBIM IIOJBOJIOM ra3a,

v’ C BHYTPEHHUM 3aBHXPHUTEIIEM;
IM'uapoaunamuyeckuit nouieynosurens (I'JIIT);
["a3onpombiBaTeny ynapHo-uHepuroHHoro aeiicteus (YUJI):
ckpy00ep Joiins;
POTOKJIOH THUIIA N;
LUKIJIOH ¢ BoastHOM ménkoi (LBIT);
MOKPBIH MBUICYJIOBUTENb YAAPHO-UHEPIIMOHHOTO JCHCTBHS C Ta30X0/I0M B BHJE TPYOBI
Bentypu;
Cxkpy06eps! Bentypu:

v’ C HEHTPaIBHBIM (POPCYHOUHBIM OPOIICHUEM;

v’ ¢ nepudepuiiHbIM OPOLIEHHEM;

v’ C IUIEHOYHBIM OPOIICHUEM;

v’ C TIOJIBOJIOM JKMIKOCTH 32 CUET SHEPIHHU Ia30BOrO IMOTOKA,
Knaccugpurayus  mokpwvix  nwvineynosumeneil.  Ilpeumywecmeo, Hedocmamxu, npoghuis
KOHCMPYKYUl, NPUHYUN 0eucmeus, 061acms npumeHeHus..
6.2nexkmpogunsmp

Mexanu3M ynaBnuBaHus yactull. Cxema 31eKTpopuibTpa. JJocTonHCTBA U HEIOCTATKU, 00JIACTh

npuMmenenus. Knaccudukanus smekTpoduinbTpoB (OJAHO30HHBIE U JABYX30HHBIC; OJIHOMOJBHBIE U
MHOTOTIONIFHBIC; TOPU3OHTAIBHBIC M BEPTUKAIBHBIC, IUIACTHHYATBHIE W TpyOdarhie). TpeOoBaHUS K
OCAIUTENbHBIM ¥ KOPOHHUpYIOIIMM  3JekTponaM. KoHcTpykiuu anekTpoduinbTpoB. CrocoObl
pereHepanuu AICKTPOAOB (CHCTEMbI BCTPSIXUBAHUS M CHCTEMBI IIPOMBIBKH JICKTPOJIOB).
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II. CAHUTAPHAS OYUCTKA ATMOC®EPHBIX BBIBPOCOB OT OKHCJIOB
A30TA, CEPBI, YIVIEPOJA

1.CanuTapHas OYMCTKA Ta30B OT OKHUCIIOB a30Ta.

1.1 Knaccudukanus MeTo10B CAHUTAPHOW OYMCTKU Ta30B OT OKHCIIOB a30Ta.

2. BoccTaHOBUTENEHBIE METO/IBI CAHUTAPHON OYMCTKH I'a30B OT OKHCIIOB a30Ta.

2.1 Tepmudeckoe pa3IoXKeHHE OKUCIIOB a30Ta B TIOTOKE HU3KOTEMITEPATypHOM TLTa3MBbl.

2.2 Karanutndaeckoe BOCCTAHOBJICHUE a30Ta U3 €r0 OKHCIIOB.

2.3 BoccranoBneHHE a30Ta U3 €0 OKHCIIOB C IMMOMOIIBIO KUAKUX pearcHTOB. Peazenmul, ypasHeHUus peaxuuil.
IlIpogpune koncmpykuuu.

2.4 BoccraHoBieHHE a30Ta W3 €r0 OKWCIOB ITyTéM WX TIEpeBOJa B BEIIECTBA C HU3KOW TeMIepaTypoun
paznoxenus. Peazenmol, ypasnenua peaxyuii. Ilpoguns koncmpyxyuu.

3. OxucauTenbHbIE METOIBI CAHUTAPHON OYHUCTKU T'a30B OT OKUCIIOB a30Ta.

3.1 Oxkucnenune Hutposnoro rasza (NO) kucinopogoM u 030HOM B kUKol daze. IIpomviuinennas ycmanoexa.

3.2 OkwucjieHwe OKHCIOB a30Ta >KUAKUMH pearcHTamu. Peazenmsl, ypaeHenusa peaxyuil. Ilpoguns
KOHCmpYKyuu.

3.3 OkucneHne Ha HU3KOTEMIIEPATYPHBIX KaTaIn3aTopax.

4. CopOIinoHHBIE METOIBI 1 METOBI TTOTIIONISHUST OKHCIIOB a30Ta 0€3 N3MEHEHUS CTETICHH OKHUCIICHUS a30Ta.

4.1 TloromeHne OKUCIIOB a30Ta BOJMHBEIMHU pacTBoOpamu Ienodeii. Peazenmet, ypasnenusn peaxyuii. Ilpoguns
KOHCMPYKYUU.

4.2 AncopOiusi OKMCIIOB a30Ta TBepAbIiMH copOeHTamu. Ilpoghuns koncmpykyuu.

5. CanuTapHas 04rCTKa Ta30B OT yraporo rasza (CO).

5.1 KonBepcus BOASHBIM IIapOM.

5.2 IornoieHrne MeAHO-aMMUAYHBIM PACTBOPOM.

5.3 O4mcTKa )KUAKIM a30TOM U METAaHHPOBAHWE.

JlocTonHCTBa, HEOCTATKH, 11€JIECO00Pa3HOCTh MPUMEHEHHS.

5.4 ManooTX0IHbIe TEXHOJIOTHU: HCIIOJIb30BAHUE YTapHOTO r'a3a B MPOU3BOJICTBCHHBIX ITUKJIAX.

6. CanuTapHas ouncTKa ra3os oT SO,.

6.1 Kiraccudukaliiys METOI0B OYUCTKH ra3oB oT SO,.

6.2 1{ukanyecKue METOIEI.



6.2.1 ITapoBBIe METOBI.

6.2.2 Ileunbie METOIBI.

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

7. JIOCTOMHCTBA U HEOCTATKH MACCHBHBIX METOJIOB CHID)KCHHUS KOHIICHTPALIMU BPEIHBIX BEUICCTB B aTMOcdepe.
PaccenBanue BpemHBIX NMpuMeceld B aTMocepe W BIMSHHE METCOYCIOBHH Ha pacceMBaHHE 3arps3HSIOIINX
BEIIECTB: HOpMallbHAsl TEMIIEPaTypHas cTpaTu(UKaIMsS U MHBEPCUS MPHU3EMHBIX CIOEB atMoc(ephbl, CKOPOCTh
BETpa, HAIMYHUE U XapaKTeP OCAJKOB.

III. METOAbI OYNCTKHN CTOYHBIX BO/J|
1. buonornyeckne METObl OYMCTKU CTOYHBIX BOJI.
1.1 AspobHbIe:
v\ a’poTeHK (CMECHUTEIb M BBITECHUTEID),
v OuoGuIbTp POdGHUIb 3arpy3KH,
v NOouYBEHHBIE METObI (110151 YUIBTPALIMHI U TOJISL OPOLICHHS ),
V' GHOIIPYIBI.
1.2 AnaspobHsle:
v CENTHKTEHK,
v IBYXBAPYCHBII OTCTONHUK,
v'  METaHTCHK.
DJeMeHTHI TPOPUIIST OUUCTHBIX COOPYKEHHI, UX OMOIEHO3bI U OMOJOrMYECKHE MPOLECCHl MabIX IIKIIOB
yrieponma, a3oTa W Cepbl, Pa3BUBAIONIMECS B BBIIIE YKa3bIBAEMBIX OYHCTHBIX COOPYKCHHUSX. Y CIOBHSA
NPUMEHEHUS OMOJIOTHYECKUX METOI0B OYMCTKH CTOYHBIX BOJ.

2. XUMH4YecKue METOABI OYHUCTKH CTOYHBIX BOJ.

2.1 HeliTpanu3anus KUCIOT U OCHOBaHUU. PeareHTsl. YpaBHEHUS pEeaKIUii.

2.2 DOxkcrparupoBanue. llpupona mporiecca, SKCTpareHThl W CHOCOOBI MOJAYM €ro B CTOYHBIE BOJBI.
OKCTPAKIMOHHBIE KOJOHKH.

2.3 OxwucinutensHble MeToabl. WX o0macTe NpUMEHEHHsS M HENOCTaTKH. PeareHThl M ypaBHEHUS
XMMUYECKUX PEaKLUil.

3. O6e33apakuBaHME BOJIBI:

XJIOPOM U XJIOPOCOJICPKAIMMH BEIIECTBAMH,
dTopom u fomom,

030HOM,

YIBTPA3BYKOM,

yIbTPahUOTICTOBBIMHU JTyUaMH,

HMOHaMU cepeldpa.

Tepmuueckoe 00e33apaKuBaHue.

A dexTuBHOCTD. JIOCTOMHCTBA U HEOCTATKH.
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4. ®U3NKO-XUMUYIECKHE METOIbI OYNCTKH CTOYHBIX BO/I.

4.1 Koarymsiuust 1 dutokyssiuust. [Ipupona 3Tux nponeccos, MexaHu3M o0pa3oBanusi ¢uiokys. PeareHTsr:
KOAryJIsiHTBI U QIIOKYISIHTEL.  PakTophkl, onpeensionme 3)HEeKTHBHOCTD KOATYJISIIMOHHONW OYHCTKH.

4.1.1 YcTaHOBKH JUTsSl KOAryJIUpOBaHUS U (IIOKYJIMPOBAHUS TPUMECEH CTOYHBIX BOJ: CMECUTEIN, KAMEPBI,
OTCTOMHMKH (TOPU3OHTAIIBHBIE U paAnaibHbie). JlIOCTOMHCTBA, HEIOCTATKH, 00JIACTh IPUMEHEHUS.

4.1.2 DnexTpoxumMuyeckoe KoaryiaupoBaHue. JloCTOMHCTBa, HEIOCTAaTKH, 00JIaCTh IPUMEHEHHUSL.

4.2 ®notauus. [Ipupoaa GroTaMOHHBIX MTPOLIECCOB.
4.2.1 Pa3HoBHmHOCTH (QUIOTAllMM, CBA3aHHBIE C Ppa3HBIMH CIOCOOAMU HACBHIMICHUS CTOYHOM BOJBI
My3bIPhKaMHU BO3/yXa:
v’ HamopHasi,
v’ BakyyMHas,
v’ (uoTanus ¢ MEXaHUYECKMM JUCTICPTHPOBAHUEM BO3/IyXa,
V' (uoTamms ¢ nomadeit Bo3ayxa Yepe3 MOPHCThIC MaTePHAIBL;
JIOCTOMHCTBA M HETOCTATKH 3TUX CIIOCOOOB MOJYYEHHS ITy3bIPHKOB B CTOYHBIX BOJAX.
PazHoBHIHOCTH (DIOTOOTCTONHUKOB:
v' TOpPH30HTAIILHBIMH,



v pajMabHBbI,
v OTCTOMHHK C HAKJIOHHBIMH IIACTHHAMH,
v DJIEKTPOKOAryJIAMOHHO(IOTAIIMOHHBIE,
OO0sacTh MPUMEHEHUS, JIOCTOUHCTBA.
4.2.2. TnyouHHOaAre3noHHas cenapanus. [IpuHiun aevicteus. JJocTOMHCTBA, 00JIaCTh PUMEHEHUSI.

4.3.1 CopOrus. [Tpupona copOumonHbIX mporeccoB. CopOSHTEHI.
v copOIus B JMHAMHYECKHAX YCIOBHSAX,
v' copOIus B CTAaTHYECKUX YCIIOBUS,
CopOuroHHBIE YCTAaHOBKH.
4.3.2 Hounsii oomen. Ilpupoma mpomecca. Orinmume ero ot mpoleccoB copbuuu. PasHoBuaHOCTH
WOHHUTOB. TPUPOJHBIE U HCKYCCTBEHHBIC. XapaKTePUCTUKU HMOHUTOB. CXeMbl MOHOOOMEHHOW OYHCTKH
CTOYHBIX BOJ.

4.4 Dpanopamus. [Ipupona mporecca. Pextudukanus kak sBanmopanuoHHBINH MeTof. IlapooTronHon
KoJoHKa. Cxema peKTH(PUKAIIMOHHONW YCTAHOBKH HETIPEPHIBHOTO AEHCTBUSI.

5. MexaHn4eckne METOABI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpyKIIMH OTCTOWHUKOB:
v BepTUKAJIbHBIE,
v TOpU30HTAIIBHBIE,
v\ paauaibHbIE.
5.3 Mexannyeckue pemeéTku. Mx npeanasHaueHue v npuMeHeHue. PeméTku nmoapasaensior Ha:
v’ NOJBIKHBIEC M HETIOIBIIKHBIC;
v ¢ MEXaHHU3UPOBAHHOM M PYYHON YHCTKOI;
v/ yCTaHaBIMBAaeMbIE BEPTUKAILHO WM HAKJIOHHO,
5.4 Tunpouukionsl. [Ipunnun aevicteus. [Ipeumyiiecrsa. O01acTh MPUMEHEHUS.
v’ OTKPBITBIC THPOLIMKIIOHBI 0€3 BHYTPEHHUX YCTPOMCTB VIS Pa3/IelIbHOTO M3BJICUCHHS U3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEIIECTB;
v’ OTKPBITHIA MHOTOSIPYCHBIH IIUKIIOH.
5.5 3epHucThie PUIALTPHI (HATIOPHBIE):
v' OIHOCIJIOIHBIE,
v MHOTOCJIONHBIE.

BOITPOCHI K 3AUETY

Pa3nea 1. buocdepa. Yuenue B.M.BepHanckoro o >xuBoM Beniectse. KpyroBopor BelIeCTB B
ouocgepe. buonornueckue mnpouecchl MalblX LHUKIOB YIJIEpOJa, a30Ta U CEepbl: XEMOCHHTE3,
¢dorocuntes, rereporpodHas ¢ukcamus CO,, OpoxeHue, abIxaHue (a’poOHOEe M aHA’pOOHOE),
aMMOHHU(DUKaIMs, HUTpUPUKaus (aBToTpodHas U rerepoTpodHas), JeHUTpUUKaLUs, a30TPUKCALNs,
aCCUMWJIALIMSA HUTPATOB, Cyibpopukanus u jaecyiabGodukanus, acCUMUISLMUS CyIbPaToB —
BayKHEHIINE MpoIecchl OMOJOTHYECKOW OYMCTKU CTOYHBIX BOJ. ['eosormueckoe U rHIpPOXMMHUYECKOE
3HAUEHUE LIMKJIOB YIiepoja, a3ora M cepbl . Cucremaruka kuBoro mupa no Burrekepy. CtpoeHue
9YKapuOTHON U MPOKApUOTHOM KJIeTOK. Bupyc — HekneTouHast popma xu3Hu. [IpoaykTuBHast BupycHas
uHOpeKusa. MeponpHsaTys M0 CHXEHUIO PUCKAa BUPYCHOTO 3apaX€HUSI M PACIIPOCTPAHEHUsI BUPYCHBIX
WH(EKINA.

buoreoneno3, ero opranusanusi U TpaHULbl. DKOJOTHYECKUe (PakTopbl. 3aKOH OTHOCHUTEIHHOTO
NecTBUS 3KO(PAKTOPOB. 3aKOH OMOJOTMYECKOTO ONTHUMYMa, €ro 3Hau€Hue Ji COBEPILIECHCTBOBAHUS
IIPUHLIMIIOB 3KOJIOTHYECKOro HopMmupoBaHus. Koncopuus nmo Masunry. Tumbl cBsizell KOHCOPTOB C
SIAPOM  KOHCOPIMU. B3aMMOOTHOIIIEHHS PAcTEHUU C JKUBOTHBIMU. B3aMMOOTHOIIEHUS pacTeHUil B
¢utonenozax. CyrouHasi, CE30HHAs W pa3HOTOJUYHAS HM3MEHUYMBOCTH (uroreHo3oB. Cykieccus:
IIEPBUYHAS U BTOPUYHAS.

Pasneall. 3enéHoe CcTPOMTENBCTBO —  CO3JAHHME  YCTOMYHBBIX JIKOCHCTEM.
O3nopoBuTeIbHAS POJIb 3€J1EHBIX PACTEHHUH.



Cozflanne yCTOWYUBBIX IKOCUCTEM:
v BiusiHHE H3BECTKOBOTO IPOMBINLUIEHHOIO a3p030Jisi Ha BEYHO3ENEHBIE KOMITOHEHTBI
TOPOJICKUX (PUTOLIEHO30B;
BnusiHue nuokcnia a3ora BEIXJIONOB aBTOTPAHCIIOPTA HA 3€JIEHBIE PACTCHUS
Binsiaue nuokcuna cepsl Ha 3€JIEHBIE PACTCHMUS,;
3aluTHBIE MEXaHU3MBI PACTEHUN OT JEHCTBUS arpECCUBHBIX a30B;
3aluTHBIE MEXaHU3MBI OT JEHCTBUS MPOMBILUIEHHOTO LIEI0YHOIO a3pO30JIs;
Y CcTOMYHUBOCTH K peKpPEalluOHHON Harpy3Ke;
OzeneHeHne  TOpoAOB C YEPHOW METAUIypruedl U IPOU3BOJICTBOM CTPOMTEIBHBIX
MaTEepUasoB;
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O310pOBUTENbHAS POIb PACTCHUM:
Brinenenune pacTeHUs MU KUCIOPO/AA U MOTJIOIMIEHUE YTIIEKUCIIOrO U APYTUX arpeCCUBHBIX
ra3os;
[IIymo3amuTHBIE CBOWCTBA PACTEHUN;
CHuxeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTHUEM PACTEHUN;
KimmaTtooOpasyromiasi poJib pacTeHUI;
BbakTepuniuanbie cBoiicTBa pacTeHU, (PUTOHLIUIBL;
DCTEeTUYECKHE CBOMCTBA JIECOMOCAIOK.

<
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Pa3znean 111. Armocdepa. Xumuueckuilt cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM 3KpaH,
UCTOpUA ero (GOpMHUPOBAHUS M IIaHETapHas poJib. Mojenu napHUKOBOro 3PQeKTa MPU3EMHBIX CIOEB
aTMoc(epbl, HEraTUBHBIC IMOCIEACTBUS NMapHUKOBOTO 3¢ dekra. Xumus oOpa3oBaHHs aTMOC(HEPHOTO
a’po30JIs ¢ ydacTHEeM paaukajioB u apyrux yactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMocdepHbIe ocagku — mpolecc camooduineHus: arMocdepbl. OcoO0eHHOCTH aTMoc(epbl TOPOJOB C
4EpHON MeTalTyprueil M HpOM3BOJICTBOM CTPOMUTENBHBIX MaTepuaioB. lcronp3oBaHHe XapakTepa
MPOCTPAHCTBEHHOW JWHAMHKH TIOKa3aTeleld XUMHUYECKMX CBOWCTB CHeTra B CBS3M C 3aJadaMu
HKOJIOTUYECKOT0 30HUPOBAHMSI OCBAMBAEMON TEPPUTOPUU U 3€JIEHOTO CTPOUTENHCTBA TOPOJIOB C YEPHOU
MeTaJTypruen (Ha nmpumepe mpocTpaHCTBEHHOM M AuHaMuku pH cHera r.Marauroropcka). Xapakrep
MEXI'0JIOBOI JTMHAMUKHA XUMHUYECKUX CBOMCTB CHEra Kak MHIAMKATOpP OLEHKH Pa3BUTHS 3KOJOTMUYECKOU
CHUTyallud B TPOMBINUICHHBIX ropojax. MDakTopsl MPOCTPAHCTBEHHOH, CE30HHOH W MEKIOJ0BOU
JMHAMUKHU MOKa3aTese KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHETa MPOMBIIIJIEHHBIX TOPOAOB (Ha MpuUMepe
r.Maruuroropcka).

Pasznen 1V. T'mapocdepa. BetBu kpyroBopoTa BoJIbI, UX IUIaHETApHAs poJib. MeTeopHbIE BOJIHI,
ux renesuc. Ilponeccsl GopMUPOBAHUS XUMHUECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKUE CBOICTBA
MPUPOAHBIX BOJA: 0o0Las MuHepanu3anus, pH, OKMCINTENbHO-BOCCTAHOBUTENIBHBIN MOTEHIUAN, (HOPMBI
KECTKOCTM M METOJAbl  CHM)KEHUS  KECTKOCTH, (OPMBI  arpecCUBHOCTH  (YIJIEKHCIOTHas,
BbIIIIE€JIaUMBalOIIas, OOIIEKUCIIOTHAs, MarHe3naibHasl, cyibdarHas). IcTOUHUKY 3arpsS3HEHNs.

Pazgen V. IlouBa — kommoHeHT Ouocdepsnl. [lnanerapHass poib MOYBBI U POJIb TMOYBHI B
ouoreonenose. Konuenuus B.B./loxyuaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroit
nouBsl. Teopus MoA3071000pa30BaTEIBLHOTO MpOIecca.

Xumus noys. [lornorurenshas cnoco6Hocts nous no K.K.I'egpoiiiyy. OTnnune noHo-0OMEHHBIX
MPOIECCOB OT mpotecca copoumu. [Tpupoabie HOHUTHL. POPMBI TOYBEHHONW KUCIOTHOCTH: aKTyajbHasl,
oOMeHHas ¥ TUAPOIUTHYECKAS.

Buosorus nous. [TouBeHHbIE TPUOBI, X HKOJIOTHUECKUE TPYIIBI U 3KO(AKTOPHI, ONPEIEISIONINE
ux paszButue. [louBeHHbIE BOJOPOCIIH, UX IKOJIOTUYECKUE TPYMIBI U IKOPAKTOPHI, ONPEALIISIONINE UX
pa3BuTHE. YUacTHE MOYBEHHBIX BOAOPOCIEH B MeTOJaX OHOJOTMYECKOW OUYMCTKH CTOYHBIX BOJI.
Jlnmaiitnukn W JUXEHOWHAWKAUMs 3arpsisHeHus armocdepsl. [louBeHHBIE JkMBOTHBIC. UXx
knaccuukanus, Tpopudeckue rpynnsl. [Ipocreiimue, 4epBu, WICHHCTOHOTHE, MieKonuTaromue. Mx
AKOJIOTHYECKHE (PYHKIMU. YYacTHe MPOCTEHIMX W YepBell (HEeMaToJ W KOJOBPATOK) B IpoIleccax
OMOJIOTMYECKOI OUUCTKU CTOUYHBIX BOJ.



Pa3nen V1. MOHMTOPHMHT cpelibl 00MTAHMSI.

ATMocdepHbIii MOHUTOPUHT. Ero mens u 3ajayu, MPUHIUIBI OpraHU3aIii, KaTeTOPUU TOCTOB
(cTamMOHApHBIN, TEepeABMKHON  mozadakelbHbI, MapmpyTHbii). IlepeaBuwxHbie mabopaTopuu
skonoruueckoro koHTpois (IVIK). Kareropuu I[IJIDK. Kpurepun Bei6Opa MeTO10B U 000py10BaHHUS
[JIDK. TIporpaMmMbl 5KOJIOrMYECKOr0 MOHUTOPUHTA, OCYIIECTBIIsIeMble ¢ ToMollbio [TJIDK.

[TporpamMMbl  aTMOC(EpPHOTO M THAPOXUMHUYECKOTO MOHHTOPHHTA (HA MPUMEpPE UCCIICTOBAHMS
KHCIIOTHO-OCHOBHOT'O COCTOSIHUS CHEra I.MarHuToropcka).

[TouBEeHHO-XUMHYECKUN MOHUTOPUHT MPOMBIIUICHHBIX TEPPUTOPUN (HA TMpUMEpPE OLIEHKH
peaKiuyu XBOWHOTO OMajga BEYHO3EIEHBIX IOPOJA JEPEeBbEB B IMpeleiax 30HBI PacHpOCTPaHEHUs
IIPOMBIIIJIEHHOT'O HIEIOYHOTO a3pPO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TEHACHIIMU Pa3BUTHS SKOJIOTHYECKOro KOHTpouss. Poiabs metonos
BHU3YyaJIbHOW OMOWHAMKAIIMK 3arps3HEHUs aTtMocepbl ¢ MOMOIIBIO0 BBICIIUX PACTCHUH B CHCTEME
KOMIUIEKCHOTO MOHMTOPHUHTA MPOMBIIIJICHHBIX TOPOJOB W PEruoHoB. JlOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHAMKAIIMU 3arpsI3HEHUS aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTCHHI.

Paznen V11. Konnenuus IIJK.

[Ipenensno pomyctumas kouueHTpauus (IIJIK) BemecTB-HOpMaTUB KadecTBa OKpYXKarollei
cpenbl. TIJIK 3arpsi3usrommx atMocdepy BeEIIEeCTB: MAKCMMaJIbHO pa3oBas M cpeaHecyrouHas. Mx
MPUHIIMIIEI HOPMUPOBAHUS.

ITIK 3arpssusarommx noBepXHOCTHbIE BoAbl cymu BemecTtB: [IJIK rurnenmueckas, I1JAK
priboxo3siictBenHas U [1JIK 6moreoxumuueckas. Mx npunnunel HopmupoBanus. Konnenmus [laruna:
MaKCUMaJIbHO HEJIEUCTBYIOIINE, IOPOTOBBIE U TOKCUYHBIC KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BOJIE.

Henocrarku  konmenuuu  IIJIK.  CoBepuieHCTBOBaHME  IMPUHIMIIOB  HKOJOTHMYECKOIO
HOPMHPOBAHMUS: MPEJEITHHO JOIMYCTUMAs JKOJIOTHYECKasi Harpy3ka — allbTePHATUBHBIA IKOJIOTHUYECKUI
HOPMAaTHB KaueCTBa OKPY>KarOUIEH Cpe/ibl C YYETOM MPUHIIMIIOB PAlMOHAIBHOTO MPUPOI0IIOIb30BAHUS.

7 OneHOYHBIE CPEACTBA IS POBEACHHUS MPOMEKYTOYHOM aTTeCTAllul
a) [Inanupyemble pe3y/1bTaThl 00y4eHHs U OLlEHOYHbIE CPeJACTBA /ISl IPOBedeHNsI IPOMeKYTOUHOM
aTTecTalluu:
Crpyktypubiii | [Inmanupyemble pe3ynbTaTsl 00ydeHHs OneHouHbIE CpecTBa
JJIEMEHT
KOMIICTEHIIUU
OIIK-4: roTOBHOCTBI0O MCHOJIB30BATH OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHBIX IUCHUILIUH B
npog)ecCHOHAIBHONH J1eATEJIbHOCTH, MNPHMEHATb MeTOAbl MAaTeMaTHYeCKOro aHaau3a H
MOJeJIMPOBAHNS, T€OPeTHYECKOr0 M IKCHePHMEHTAIBLHOIO Hcciel0BaHUA B (pu3nKe, XHMHH.

IKO0JIO0I'HH.
3natp OcHOBoOTIOJIaraloIMe 3aKOHBI TPHUPOJABL: TNPHHIMILI | TeopeTnyeckne BOIPOCH K
OpraHM3alii ¥ pa3BUTHA Ouocdepsl, €€ CTPYKTYpy; | 1a00paTOPHBIM M KOHTPOJILHOM
NPUHLUIB  OpraHW3alluK, pPa3BUTHSA, YCTOMYMBOCTH, | paboTam, a TaK¥kKe
CTPYKTYpY OHOTEOLIEHO30B. MHTEPAKTHBHOTO
3aKOHBI B3aUMOJIEHCTBUS )KUBBIX OPraHU3MOB U HX TECTUPOBAHUS

COOOIIECTB CO CpeAoi OOUTAHWS; TPUHITUITEI
PaIMOHATIHFHOTO MPUPOIOTIONB30BaHNUS U TIEPCTIEKTUBBI
CO3JIaHUS SKOJIOTHUECKH 0€30IaCHBIX TEXHOJIOTHIA.
CoBpeMeHHBIE MPOTPaMMBI M TPOEKTHI 3KOJIOTHIECKOTO
MOHHUTOPHHTA CPEbl OOUTAHMSI.
YMmeTh I'pamMoTHO BecTH OMOWMHIMKAIMOHHBIE HaOmojeHws B | OTBeuaTh Ha  BOMPOCHl K
CBS3M C 3a7adyaMd  DKOJIOTMYECKOTO MOHHTOPWHTA H | JJAOOpaTOPHBIM paboTam H
9KOJOTMYECKOr0 30HUPOBAHMS OCBAaHBAEMbIX TEppUTOpUil | MHTEpakTUBHOIO
B CBSI3U C 33J]auyaMU 3€JEHOT0 CTPOUTENILCTBA U CO3AaHUS | TECTUPOBAHMS
YCTOMYHUBBIX IKOCHUCTEM.

I'pamoTHO OLICHUBATh BIIMSTHHE cBoei
NpOo(ECCUOHANBHON AEATEIEHOCTH HA BCE KOMIIOHEHTHI
(hOHOBBIX TeppUTOpHH, ypOACHUCTEM W IUIAHHUPOBOYHBIX




00pa3oBaHMUIA.

[pumMeHsTh METO/IbI paIMOHABHOTO
TPHPOJIOTIONG30BAHMA UL CO3MAHUS  YCTOMYHMBBIX
9KOCHCTEM.

PaccunThiBaTh TEXHHUUYECKHE PEIICHHS 10 YMCHBIICHHIO
TEXHOTCHHOTO BO3/ICHCTBHS HA MPUPOIHBIC KOMIIOHEHTHI

Buaajgers [IpakTHyeckMH HaBBIKAMH TI0 ONpenesieHnIo ypoBHell | HaBbikamn BH3yaJbHBIX
BO3JICHCTBHSI aHTPOIIOTEHHBIX (DAKTOPOB HA 3KOCHUCTEMBI; METOJIOB 9KOKOHTPOJIS,
MeTtongaMu MeTObl pallMOHATIBHOTO 3HAaHUSIMHM 3aKOHOB IIPUPOABIL.
MPUPOAOIOIb30BAHUS JUISL CO3IaHUS YCTOMUUBBIX Ha KOTOPBIX OHU OCHOBAHBI
SKOCHCTEM Ha 3Tane MIPOeKTHPOBAHUS 3€IEHOTO
CTPOUTENBCTBA.
Cnocobamu MUHUMM3ALHUN HeOJIaronpusITHOTO

BO3JICHCTBUSL Ha OKPYXKAWOIIYI TNPUPOJHYIO Cpeny Hu
3I0pPOBBE YEIIOBEKA

0) [lopsiok npoBegeHUsI MPOMEKYTOYHON ATTEeCTAIlUM, TOKA3aTeJIH U KPUTEPUH
OllEHNBAHMS:

OnenuBaetcst pabota Ha 1a0OPaTOPHBIX, B OTBETaX Ha TEOPETHUYECKHE BOIPOCHI, B TOM YHCIE y
AOCKH, BO BJIAAICHUHN TPAKTUYCCKNMHN HABbIKAMHU BU3YAJIbHOI'O 9KOJIOTHYECKOI'0 KOHTPOJIA.

Kpurepun ounenku 3auéra:

1. OneHka «3a4TeH0» BBICTABIISIETCS CTYIEHTY, KOTOPBIN

- IPOYHO YCBOWJI NIPEAYCMOTPEHHBIN NPOrpaMMHBIN MaTepHUall,

- IPaBUJILHO, apIYMEHTUPOBAHO OTBETUJI HA BCE BOIPOCHI, C IPUBEACHUEM IIPUMEPOB;

- MOKa3aJ IIyOOKHE CHCTEMaTHU3MPOBAHHBIE 3HAHUS, BIIAJICET MPUEMaMHU PACCYXKIEHUS U
COIIOCTABJIACT MaTepuan U3 Pa3HbIX MCTOYHUKOB: TEOPHUIO CBA3BIBACT C IPAKTUKOU, APYTMMH
TEMaMHM JIaHHOT'O Kypca, IPYTUX U3Y4aeMbIX IIPEAMETOB.

- 6e3 oIMOOK BBIOJIHUI IPAKTHUECKOE 3aaHuE.

2. O1eHKa «He 3aYTeHO0» BbICTABIIETCS CTYAEHTY, KOTOPbIM HE MOJy4YMs JOMYCK K clade
3ayéra 1Mo OMjeTaM MJM B CiIydae JOoIycKa K 3auéTy Mo OuseraM NMpaBWIBHO OTBETHJI HA OJUH
BOIpOC OMJIeTa, a B OTBETaX Ha JiBa JPYI'HX BOIpoca OmiieTa JOIMYCTUI CYLIECTBEHHBIE OIIMOKH,
HE MOXET OTBETUTb HA JIOINOJIHUTEIBHBIE BOIIPOCH! IPENOAABATENS] U HE HMMEET LIEJIOCTHOIO
IpeAcTaBlIeHud 0 JucnuiuiiHe. CaMOoCTOsATENNbHAs 3aMEeHa CTYAEHTOM OJHOTO BoIpoca Ouiera
JPYTUM paclieHUBaeTcs Kak OTCYTCTBUE OTBETA IO BOMpPOCY OmiIeTa.

BOIIPOCHI K BAUETY

Pasznen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoM Bemectse. KpyroBopor BemecTs B
o6uochepe. buomormueckue mnpoueccsl MajblX LUKIOB YIIEpoAa, a30oTa M Cepbl: XEMOCHHTE3,
¢dotocunTe3, rereporpodHas ¢ukcanus CO,, OpoxeHue, IbpIxaHue (a’dpoOHOE U aHa’POOHOE),
aMMOHHU(UKaIMs, HUTpuduKanus (aBToTpodHas u rerepoTpodHas), IeHUTpUPUKaLKs, a30THUKCAIHS,
acCUMWJISILIMA HUTPAToB, cyinbodukanuss u gecylbPodukanusi, acCUMWILHUSA CyIb(paroB —
Ba)XHEUIIIME MPOLECCHl OMOIOIMYECKONH OYMCTKH CTOYHBIX BOJA. [ '€oJormueckoe W ruApOXUMHUYECKOE
3HaYeHHUE LIMKIIOB yriepoja, azota u cepbl . Cucremaruka >xuBoro mupa no Burrekepy. Ctpoenue
9YKapHOTHON U MPOKAapUOTHOM KieTok. Bupyc — Heknerounas ¢popma xuznu. [IponykTuBHas BUpycHas
uHpekuus. MeponpusTusg no CHUKEHHIO PUCKAa BUPYCHOTO 3apa)K€HUsI U PaclpOCTPaHEHUS] BUPYCHBIX
MHEKIH.

buoreoneno3, ero opranuzanus U rpaHuLbl. DKOJOrHuecKue (pakTopbl. 3aKOH OTHOCHTEIBHOTO
neicTBUs IKO(PAKTOPOB. 3aKOH OMOJIOTHUECKOTO0 ONTHMYMa, €ro 3HAu€HHUE JJIsl COBEPIICHCTBOBAHMS
MPUHIIMIOB 3KOJOrM4Yeckoro HopmupoBaHus. Koncopiusa mo Masunry. Tumnbl cBA3eld KOHCOPTOB C
AIpOM KOHCOpLUHMH. B3auMOOTHOLIEHUS PAcTCHUM C KUBOTHBIMU. B3aMMOOTHOLICHUS DPACTEHHUM B



¢utonenozax. CyrouHasi, CEe30HHAas W PA3HOTOJWYHAs HM3MEHUMBOCTH (QHUTOIEHO030B. CyKIeccus:
[IepBUYHAs U BTOPUYHAS.

Pasneall. 3enéHoe CTPOMTENBCTBO —  CO3JaHME  YCTOWYHMBBIX JIKOCHCTEM.
O310poBUTEILHAS POJIb 3€JIEHBIX PACTEHMI.
Co3anyie yCTOMYUBBIX IKOCUCTEM:

v' BiusHMe M3BECTKOBOIO MPOMBIIIJIEHHOTO a’po30jisd Ha BEYHO3ECIEHBIE KOMIIOHEHTBI
TOPOJICKUX (PUTOLIEHO30B;
Bnusinue nuokcuaa a3ora BHIXJIONOB aBTOTPAHCIIOPTA HA 3€JEHBIE pACTEHUS
Biusinne nuokcuna cepsl Ha 3€51E€HBIE PACTEHHUS;
3alMTHBIE MEXaHU3MbI PACTEHUH OT JIEHCTBUSI arpEeCCUBHBIX Ia30B;
3alMTHBIE MEXAHU3MBI OT I€UCTBUS IPOMBIIUIEHHOTO IIEI0YHOTO a3pO30JIs;
Y CTON4YMBOCTD K PEKPEALUOHHON HArpy3Ke;
O3zeneHeHne  ropoAOB C YEPHOW METAUIyprued M MPOU3BOJACTBOM CTPOMUTENIBHBIX
MaTepuasos;

AN N NN

O3/10pOBHUTECILHAS POJIL PACTCHUMN:
Boigenenue pacTeHUsMH KUCIOpPOAA U MOTJIOMIEHUE YIJIEKUCIIOrO U APYTHX arpeCCUBHBIX
ras3os;
[Ilymo3anuTHbIE CBOMCTBA PACTEHU;
CHukeHme 3anbUIEHHOCTH BO3/1yXa C yYaCTHEM PacTEHMUIA;
KnumaTtoob6pasytomias posib pacTeHU;
BakTepuiiuaabie CBOMCTBA pacTeHUM, (PUTOHIIUIBI;
DcTeTHYECKHE CBOMCTBA JIECOMOCAJIOK.

<\

SNENENENEN

Pa3zgean 111. Armocdepa. Xumuueckuii cocraB. Mcrounuku 3arpsizHeHus. O30HOBBIM JKpaH,
UCTOpHS ero (OpPMHPOBAHUS M IIaHETapHas poiib. Monenn mapHUKOBOTO P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epbl, HEraTUBHBIE IOCIEACTBUS MapHUKOBOro 3¢ dekra. Xumus oOpazoBaHHs aTMOC(HEpHOro
a’po30JIs ¢ ydacTHeM paaukajioB u apyrux gactuil (SO,, NO,, H,O, O, CO, NH3, HNO3, H,SO,4, OH').
ATMochepHbIe 0caJku — Ipolecc caMoouuieHus atMocdepbl. OcoO0eHHOCTH aTMOC(Ephl TOPOIOB ¢
4EPHOH METATyprueil W TPOM3BOJICTBOM CTPOUTEIBHBIX MaTepuayioB. lcmonp3oBaHWE XapakTepa
NPOCTPAHCTBEHHOW JIMHAMMKM TIOKa3aTeleld XUMHUYECKHUX CBOMCTB CHera B CBS3UM C 3a/JadaMu
9KOJIOTMYECKOT0 30HUPOBAHUS OCBAMBAEMON TEPPUTOPUH U 3€IEHOTO CTPOUTENHCTBA TOPOJOB C YEPHOI
MeTaJulypruei (Ha mpumepe NMpoCTPaHCTBEHHON U nuHamuku pH cHera r.Maruuroropcka). Xapaxkrep
MEXTOJIOBOI JTMHAMUKHA XUMHUYECKUX CBOMCTB CHETa KaK WHIAMKATOP OIEHKH Pa3BUTHS dKOJOTHYECKOU
CUTyalluld B TPOMBIIUIEHHBIX ropojax. MakTopsl NPOCTPAHCTBEHHOM, CE30HHOM U MEXIoJ0BOU
JMHAMHUKHU TIOKa3aTesIeil KHCIOTHO-OCHOBHOTO COCTOSIHUSI CHETa MTPOMBITIJICHHBIX TOPOAOB (Ha IprUMepe
r.Marauroropcka).

Pazgen 1V. I'mapocdepa. BetBu kpyroBopora Bojbl, UX IJIaHETapHAs pojib. MeTeopHbIE BOJBI,
ux reresuc. [Ipomeccsl popMupoBaHUsS XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XUMHUYECKHE CBOICTBA
NPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, OKUCIUTENTbHO-BOCCTAHOBUTENBHBINA MOTEHIIUAN, (POPMBI
KECTKOCTH M METOJbl  CHIDKEHUS  KECTKOCTH, (OpPMbI  arpecCUBHOCTU  (YIJIEKMCIIOTHa,
BBIIEJIAYHUBAIONIAs], OOIIEKUCIOTHAS, MarHe3UaJbHas, cynbdarHas). IcTouHuKHN 3arps3HeHMs..

Paznen V. IlouBa — xomMmoHeHT Ouocgepsnl. [lnanerapHas posb MOYBBI M POJIb MOYBHI B
ouoreonenosze. Konnenuus B.B.JlokyuaeBa o ¢akTopax nouBooOpasoBanusi. [Ipoduis moazonmcroi
nouBbl. Teopus 1Mo3071000pa30BaTENBHOIO MpoLEcca.

Xumus nous. [TornorurtensHas ciocooHocTh mouB o K.K.I'eapoiiny. OTinune noHo-00MeHHBIX
IpOIECCOB OT npouecca copouuu. [Tpupoausie HOHUTEL. POPMBI MOYBEHHONW KUCIOTHOCTH: aKTyalbHasl,
OOMEHHasi U THAPOIUTUYECKAS.

Buosiorns nous. [TouBeHHbIE TPUOBI, UX HKOJOTHUYECKUE TPYIIBI U 3KO(AKTOPHI, ONPENEIISIONNE
ux pa3ButHe. [louBeHHBIE BOJOPOCIH, UX IKOJIOTHYECKUE TPYMIBI U SKOPAKTOPHI, OMPECISIONINE UX



pa3BuTHE. YdYacTHE TOYBEHHBIX BOAOPOCICH B METOAaX OHOJOTUYECKOW OYHCTKH CTOYHBIX BOJI.
JlumaliHuk W JMXEHOMHJUWKaUWa 3arpsi3HeHus armocdepsl. [louBeHHble xuBOTHbIE. UMXx
kinaccudukanus, Tpopudeckne rpynnsl. [Ipocreiimme, yepBy, YWICHUCTOHOTHE, MJIEKOMHUTAOmue. Mx
sKoJIOrMuecKkre (YHKIUU. Y4acTHe MPOCTEHIIMX M uYepBeil (HeMaTol M KOJIOBPATOK) B MpoIeccax
OMOJIOTMYECKON OYUCTKU CTOYHBIX BOJI.

Pa3nesa V1. MoOHUTOPHHT cpeAbl 00MTAHMSA.

AtmocdepHblii MOHUTOpHHT. Ero nenb u 3agauu, NPUHLUIBI OpraHU3allMy, KaTErOpUHU MOCTOB
(cranoHapHBId, TEepeABIKHONW monadakenbHbIM, MapmpyTHbii). [lepeaBmwxkubpie nabopaTopun
akojornueckoro koutpoisa (IIJIDK). Kareropuu ITJIDK. Kputepun BeiOOpa METOI0B 1 000Dy I0BAHUS
[IJIDK. ITporpaMMBbl 3KOJI0rM4ECKOI0 MOHUTOPHHIA, OCYLIECTBIIsIEMbIe ¢ momolsio [TJIOK.

IIporpammMbl  aTMOC(EPHOrOo U THAPOXMMHUYECKOIO MOHUTOPHUHIA (HAa MpUMEpEe HCCIeA0BaHMS
KHMCJIOTHO-OCHOBHOT'O COCTOSIHUSI CHETa I. MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUNA (HA HpPUMEpE OLEHKH
peakiuyu XBOMHOTO OMajJa BEYHO3EIEHBIX IOPOJ JEPEBbEB B IIpeneiax 30Hbl PACIHPOCTPAHEHUS
IIPOMBIIIJIEHHOTO LIEJIOYHOTO a3pO30JIsl.

Busyanuzanus — coBpeMeHHbIe TEHACHIIMU Pa3BUTHS SKOJIOIMUECKOro KOHTposst. Poiabs meTonos
BU3YaJIbHOW OWOMHJMKAIMK 3arpsi3HEHUs aTMOC(epbl C MOMOILBIO BBICHIMX PACTEHUH B cUCTEME
KOMIUIEKCHOTO MOHMTOPHUHIA IPOMBIIUIEHHBIX TOpOJOB U PEruoHoB. JlocToMHCTBA METO/I0B
BU3YaJIbHOW OMOMHIMKALIMY 3arpsA3HEHUs aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTEHHH.

Pazngen V11. Konnenuus ITIK.

[Ipenensno pomycrumas konueHtpauus (IIJIK) BemiecTB-HOpMaTHMB KadecTBa OKpYXKaroullei
cpeabl. ITJIK 3arpssssromux armocgepy BeIIECTB: MaKCHMAalbHO pa3oBas M cpenHecyTouHas. Mx
IIPUHIUIIE] HOPMUAPOBAHUS.

[IJK 3arps3Hstomux noBepxHOCTHbIe Boabl cymu BemiecTB: [IJIK rurunennueckas, IIJIK
pridoxo3saiictBenHas u [1/IK 6uoreoxumuueckas. x npuniunsl HopmupoBanus. Konuenuusa [latuna:
MaKCUMaJIbHO HEIEUCTBYIOIINE, IOPOTOBLIE U TOKCUYHBIC KOHIEHTPALIMU BPEIHBIX BEIIECTB B BOJE.

Henocratkn  konuenuuu  ITJK.  CoBepuieHCTBOBaHME  NPUHIUIOB  3KOJOTHYECKOTO
HOPMHPOBAHMS: NIPEAENIBHO JOIYCTUMAsl DJKOJOTMYECKash Harpy3ka — ajllbTEpHATUBHBINA DKOJIOIMYECKUI
HOPMAaTHB Ka4yeCTBA OKPYKAKOLIEH Cpellbl C Y4ETOM MPHUHIMIIOB PAlMOHAIBHOTO IIPUPOAOIIOIB30BAHHUS.

8 YueOHO-MeToHYeCKOe U HH(OPMAIHOHHOE o0ecTieYeHe T CIHIIMHbI

a) OcHoBHas1 JIMTEepaTypa
1. Dkonorus: Yueonuk / [Toramos A.Jl. - 2-e uzn., ucrp. u goim. - M.: HUI] UTHOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicuiee oopa3zoBanue: bakanaspuar) (Ileperiér) ISBN 978-5-
16-010409-6 - Pesxum moctyna: http://znanium.com/catalog/product/487374
2. Okomnorus / Banosa (Konsiiosa) B.JI., 3BepeB O.M., - 4-e u3., nepepad. u Jorl. -
Mocksa :JlamkoB u K, 2018. - 376 c.: ISBN 978-5-394-03044-4 - Tekcr : anekrponHsid. - URL:
http://znanium.com/catalog/product/415292

0) JomosiHuTEILHAS JIUTEpaATypA:

1. DOxonorus: yue6Hoe nocodue/JI.JI.Hukudopos - M.: HUL] UHOPA-M, 2015. - 204 c.:
60x90 1/16. - (Beicmiee obpasoBanme: bakamaBpuar) (Ileperiér) ISBN 978-5-16-010377-8 -
Pexxum moctyna: http://znanium.com/catalog/product/486270

2. DOxomorus /| Mapunuenko A.B., - 7-e u3n., nepepad. u gom. - Mocksa :JlamkoB u K,
2018. - 304 c.. ISBN 978-5-394-02399-6 - Tekcr : omekrponsbii. - URL:
http://znanium.com/catalog/product/512919

3. Dxomorus : yueouuk / H.W. Hukonaiikun, H.E. Hukonaiikuna, O.I1. Menexosa. — 9-¢
u3a., nepepad. u gom. — M. : UHDOPA-M, 2018. — 615 c. — (Briciiee oOpa3zoBanue: bakamaBpuar).



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

—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  mocryma:
http://znanium.com/catalog/product/566393

4. DOkonorus : yueOnuk / B.C. Ilymkaps, JI.B. Sxumenko. — M. : UHOPA-M, 2017. —
397 ¢ : [2] ¢ uB. wmn — (Beicimee oOpaszoBanme: bakamaBpmar). —
www.dx.doi.org/10.12737/16540. - Pexxum goctyma: http://znanium.com/catalog/product/774283

5. DOxomorus : yueouuk / A.Jl. [Toramnos. — 2-e u3., ucmp. u gomn.— Mocksa : UTHOPA-M,
2017. — 528 c. — (Boicuiee oOpaszoBanme: bakamaBpumar). - Tekct : asmekrponnsii. - URL:
http://znanium.com/catalog/product/872295

6. DOxomorus: YueOuuk jyis OakamaBpoB / Bamosa B.J[., 3Bepes O.M., - 3-¢ u3n.,
nepepad. u gom. - Mockga :JlamkoB u K, 2017. - 376 c. ISBN 978-5-394-02674-4 - Tekcr
anektponHbii. - URL: http://znanium.com/catalog/product/936129

7. DOxomorus: YueoHoe mocooue / lepsoun B.A., ®apadonrosa E.IN., - 2-¢ usn., crep. -
M.:®aunra, U3n-Bo Ypan. yn-ta, 2017. - 136 c. ISBN 978-5-9765-3089-8 - Pexum nocryna:
http://znanium.com/catalog/product/946678

8. [Ilymarosa, JI. Dxosnorus: monorpadus / JI. [lymarosa, JI. PasmyxamenoB ; moj. pen.
[I. Myparosa. - I'epmanus : LAP LAMBERT Acad. Publ., 2018. - 312 c. - ISBN 978-613-7-
33965-7. - Tekcr : anextponHbiid. - URL: https://new.znanium.com/catalog/product/1071110

9. Maiiopos, 1. C. Dkosorust : peruoHanbHbIi acrekt : Monorpadwus / Y. C. Maiiopos,
C. 10. Tonukos. - I'epmanus : LAP LAMBERT Acad. Publ., 2017. - 292 c. - ISBN 978-620-2-
09640-9. - Tekcr : anextponnsiit. - URL: https://new.znanium.com/catalog/product/1071164

10. Dkomorust Texuochepsr: npaktukym / C.A. MenseneBa, C.C. Tumodeena. - M.:
®opym: HUI] UHDOPA-M, 2014. - 200 c.: 60x90 1/16. - (Bsicuiee obpazoBanue). (00J0%KKa)
ISBN 978-5-91134-848-9 - Pexxum noctyna: http://znanium.com/catalog/product/446534

11. Dkounorusi. YueOHas mosieBast mpaktuka: YuebHoe nmocobue / Kysemr B.®., MaBpuiies
B.B. - M.:HUIL] UH®PA-M, Hog. 3nanue, 2015. - 332 c.: 60x90 1/16. - (Bricuiee oOpa3oBaHue:
bakanaBpuar) ISBN 978-5-16-010292-4 - Pexum JIOCTyTIA:
http://znanium.com/catalog/product/483086

12. flcoeeB, M.I'. Dkosorus ypOaHU3MPOBaHHBIX TeppUTOpHUil : yued. mocodue / M.T.
SAcosees, H.JI. Ctpexa, [I.A. [lanpikaitnuk ; mox pea. M.I'. SlcoBeeBa. — Munck: HoBoe 3Hanmue ;
Mocksa : UHOPA-M, 2015. — 293 c. — (Briciiee obpazoBanue: bakanaspuar). - ISBN 978-985-
475-708-7 (Hosoe 3manwme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN 978-5-16-
102242-9 (MHO®PA-M, online). - Tekcr : AJIEKTPOHHBIN. - URL:
http://znanium.com/catalog/product/483202

B) MeToauueckue yKazaHus:

1. Kopo6osa H.JI. BuzyasnbHas OuouHAMKalMs 3arpsisHEHHs aTMocdepsl ypdocucreM
MIETIOYHBIM ad9PO30JIEM M JHOKCHIOM a30Ta C IMOMOINBI0 BBICHIMX PACTCHHWH B TIOJNEBHIX |
KaMepaJbHbIX ycioBusx [Tekcrt]: meron. ykazaHus K gabopaTopHOil paboTe JUIsl CTYJAEHTOB BCEX
HampaBieHudd Bcex ¢opm ob6ydenus / H.JL. Kopobosa; MITY, [kad. [IDOubXI]. -
Marnutoropck, 2016, ¢.10.

2. KopoboBa H.JI. BusyanbHas OlleHKa peakiMd CHETa W XBOWHOTO Omaaa B CBS3H C
3aauaMi 3eJ1EHOro cTpouTenbcTBa [TekcT]: meron. yka3zaHMs K JlabopaTropHoil paboTe s
CTYJEHTOB BcexX HampasiieHu# Bcex popm oOyuenus / H.JI. Kopobosa; MI'TY, [kad. [TOubX/].
— MarnuToropck, 2017, c.9.

IlepeyeHb NMPOrpaMMHOro o0ecnevyeHust

Haumenosanue [10 Ne orosopa Cpok 1elCTBUS JIMLIEH3UH
MS Windows 7 J-1227-18 ot 08.10.2018 11.10.2021
Professional (s kaccon)
MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpouHo
7Zip CBOOOIHO pacrpocTpaHsIeMoe OeccpouHo
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http://znanium.com/catalog/product/566393
http://znanium.com/catalog/product/774283
http://znanium.com/catalog/product/872295
http://znanium.com/catalog/product/936129
http://znanium.com/catalog/product/946678
https://new.znanium.com/catalog/product/1071110
https://new.znanium.com/catalog/product/1071164
http://znanium.com/catalog/product/446534
http://znanium.com/catalog/product/483086
http://znanium.com/catalog/product/483202

FAR Manager CBOOOJTHO PACTIPOCTPAHIIEMOE OeccpovHO
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HNHTepHET-pecypcnbl

DnekTpoHHas 0a3a nepuoandeckux u3gaHui East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

HanuonaneHas uHGOpMaMOHHO-aHATTUTUYECKAs]
cucreMa — Poccuiickuii HHJIEKC HAYYHOTO
nutuposauns (PUHII)

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

ITouckosas cucrema Axkagemus Google (Google
Scholar)

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

Nudopmanmnonnas cucrema - EquHoe okHO jJocTyma
K MH(GOPMAIIMOHHBIM Pecypcam

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

denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexjaenue «DenepanbHbIil HHCTUTYT
MTPOMBIIIJICHHONW COOCTBEHHOCTH)

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

Poccuiickas ['ocynapcrBenHas 6ubauoreka.
Karanoru

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

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

HocoBa

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

denepaiibHBII 00pa30BaTEIbHBINA TOPTAT —
Orxonomuka. Coruoiiorusi. MeHe[HKMEHT

http://ecsocman.hse.ru/

YHuBepcurerckast UH(QpOpMaLlMOHHAs CUCTEMA
POCCHUA

https://uisrussia.msu.ru

MexayHapoiHas HayKoMeTpHueckas peepaTUBHas
Y TIOJTHOTEKCTOBas 06a3a JaHHBIX HAYYHBIX U3JaHUI
«Web of science»

http://webofscience.com

MexnyHaponiHas peepaTuBHas U OJTHOTEKCTOBas
cripaBoYHasl 6a3a TaHHBIX HAYYHBIX U3JAHUN
«Scopusy»

http://scopus.com

MexnyHapoiHas 6a3a HOJHOTEKCTOBBIX KYpHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoiHasi KOJUIEKIIUS HayYHbIX IPOTOKOJIOB
0 pa3IMYHBIM OTpacisM 3HaHui Springer Protocols

http://www.springerprotocols.com/

9 MaTtepuajibHO-TEXHHYECKO0e o0ecnevyeHne TUCUUNINHBI

Tun u Ha3panue AyIUTOPUHA

OcHaleHue ayJuTopun

VY4eOHble ayAUTOpUU IS MynbTUMEAMiITHBIE CPEACTBA XPAHEHHUS, IEpEAadYnd 1
MIPOBE/ICHUS 3aHATUN JIEKIIMOHHOTO | MpeJICTaBIeHHs HH(OpMaUU
THIIA

VY4ebHble ayIUTOPUH IS MynbTUMEAUITHBIE CPEACTBA XPAHEHMUS, IIEpEeJaYd U
MIPOBEACHUS TPYNIOBBIX U MpeicTaBiIeHHs] UHPOPMAILIUH.
VHJMBUYAJIbHBIX KOHCYJIBTALIUM, Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU

VYueOHbBIC ayAUTOPUU AJIS 1. ITeineBast kamepa
npoBeeHus nabopartopHsix pador | 2. ['azoananuzatop ['’X-1
JlaGopaTopus SKOJIOTUH 3. 3 ¢oroanmbboma (dopmbl Aerpagaliii BEUYHO3EIEHBIX

XBOWHBIX JIECOMOCAAOK T. MarHuroropcka, r. Ysl, T.
Uenssbuncka); @otoans00M (TOpHas CTENb);



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 ayauToOpun

4.T'epbapmii (o6pa3sis BEYHO3EJIEHBIX XBOMHBIX
JECONOCaI0K,  JErpaJupoBaHHBIX  MOA  JeHcTBUEM
aTMOC(EepHBIX pUMeceii);

HNonomep NU-150M

5.YuuBepcanbHast UHAUKATOpHAs Oymara
JlvcTunnpoBaHHas BoJa

6.AnTekapckue BeChbl (TOYHOCTh: YETBEPTHIM 3HAK IOCIE
3aITON), pa3HOBECHI;

7.006pa31bel XBOHHOTO omnaaa (POHOBBIX TEPPUTOPHIA.

8. KapTsl 5K0510rnueckoro 30HupoBaHus r.Marautoropcka
9.7. pH-merp 150M

10. DnexTpoHHBIE BEpCHM BOIPOCOB K 3a4€Ty, J1a00OpaTOpHBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOYHHUKOB.

Ilomenienus s
CaMOCTOSITENTbHOU PabOTHI

Iepconanpubie KoMIbIOTEPHI ¢ makerom MS Office,
BBIXOZIOM B MIHTEPHET U C JIOCTYIIOM B 3JIEKTPOHHYIO

o0yyJaromuxcs 1H(pOPMaIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA
[Tomenienue i XpaHeHUs U HIxadsr 11t XpaHeHUs: y4eOHO-METOAMYECKON

pOpUIAKTUYECKOTO JOKYMEHTAIUH, y4eOHOro 000py10BaHUs

00CITy>)KUBaHHSI YI€OHOTO WNHcTpyMeHTHI 1J1 peMOHTA J1abopaTOPHOTO

o0opynoBaHus o0opynoBaHus




