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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 OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCHMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOM ATHKH, KaK 0053aTEIBHOTO YCJIOBHS YCTOHYMBOTO PAa3BUTHS, MOJYYCHUE HEOOXOIMMBIX
0a30BBIX TOHATHHA IS CO3MAaHWS TIPEACTaBIICHHA O Ouocdepe, MECTE B HEHW 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 NIEATENbHOCT Ha cOXpaHeHne onocheps! Kak
CpeIbl OOUTaHUS YeITOBEKa.

2 MecTO AMCHMIIJIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHON NMPOrpaMMsbl MOATOTOBKH 0akajaBpa

Huctunnuna «JKOIO0THsD) BXOAUT B 0a30BYIO 4aCTh 00pa30BaTeIbHON MPOTPAMMBIL.

JAns w3ydeHUs AUCUUILUTUHBI HEOOXOMUMBI 3HaHUS (YMEHHS, HABBIKH), C(HOPMHUPOBAHHBIE B
pesynbraTe u3ydeHus muciuruinH «Dmsukay, «Xumusa», «Marematnkay, «buomorusy, «['eorpadusn»,
«IIpuponosenenner, «Mudpopmarnukar.

3nanus (yMEHHS, HABBIKH ), TIOyUYSHHBIC TPY U3YYCHUH JAaHHOW JUCUUILTHHBL, OY1yT HEOOXOIUMBI
JUIs1 UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

3 Komnerenuuu oOyuarmomierocsi, (popMupyemMblie B pe3yJbTaTe OCBOCHUS] AUCHUIIMHBI U
IUIAHUPYEeMbIe Pe3yJbTaThl 00y4eHust

B pesynpTaTe OCBOCHHUS JUCHUILUIMHBI  «DKOJOTHS» OOydYalomUiics JOJDKeH —00J1a1aTh
CJIEIYIOUMHU KOMIIETEHITUSIMU:

CTpyKTypHBIi
JJIEMEHT YpOBEHBb OCBOEHHS KOMITETEHIINI

KOMIICTCHIINH

OIIK-4. roTOBHOCTBHI0 MCHOJIb30BAThH OCHOBHbIE€ 3aKOHBI €CTCCTBCHHOHAYYHBIX AUCHMIUVIMH B
HpO(l)ECCHOHaJIbHOﬁ AEATECJIBbHOCTH, NPUMEHATDH METOAbI MaTeMaTH4Y€CKOIo aHaJ/JIn3a H
MOJCTHPOBAHNSA, TEOPETUYECCKOI0 M IHKCICPUMECHTAJBLHOIO MCC/JI€A0BAaHUA B (lmzmce, XUMHUH.
IKO0JIO0I'iH.

3Hath OcHoBoMoOJararone 3aKOHbl TMPUPOABI: TPUHIUIBI OpPraHU3allud W Pa3BUTHS
Oouocdepsl, €€ CTPYKTypy; NPHUHLUIBI OpraHU3alM{, pPa3BUTHUS, YCTOHYMBOCTH,
CTPYKTYpy OMOT€OLeHO30B.

3aKoHBl B3aMMOJICHCTBUSI KHMBBIX OpPraHM3MOB M HUX COOOIIECTB €O Cpeioii
OOWTaHUs; NPUHLMIIBI PAlMOHAIBHOTO NPHUPOJOIOIL30BAHUS M  IEPCIEKTHUBHI
CO3JIaHMA IKOJIOTMYECKH 0E30MaCHBIX TEXHOJIOTHH.

COBpeMeHHBIe mnmporpaMmbl MU MPOCKTBI J3KOJOTHUYECKOTO MOHUTOPUHIA CPEIbI
OoOWTaHMSL.

YMeTb I'pamoTHO BecTH OWOWHIMKAIMOHHBICE HAOMIOJACHHUS B CBI3UM C 3ajadyaMu
JKOJIOTUYECKOIO MOHMUTOPMHIAa W JKOJIOIMYECKOIO 30HUPOBAHUS OCBAMBAaEMBIX
TEPPUTOPUI B CBA3M C 3aadyaMU 3€JEHOTO CTPOUTENBCTBA U CO3JAaHUS YyCTOMYMBBIX
3KOCUCTEM.

I'paMoTHO OIICHMBATH BIUSHHUE CBOCH MPOPECCHOHAILHOW NEATEIBHOCTH Ha BCE
KOMITOHEHTBI (DOHOBBIX TEPPUTOPHUI, YPOACUCTEM U TNIAHUPOBOYHBIX 00Pa30BaHHIMA.

[IpuMeHsATP METOABl  PALMOHAIBHOIO IPUPOAOIOJIB30BAHUS JUISI  CO3JAaHMS
YCTOMYUBBIX SKOCHUCTEM.

PaccunteiBaTh  TEXHHYECKHE  PEHICHHS] MO  yYMEHBUICHUIO  TEXHOTC€HHOTO
BO3EHCTBHS HA TPUPOJIHBIE KOMIIOHEHTHI.

Bnagers [IpakTHUecknMHU  HaBBIKAMH 10  ONPENCIICHUIO  YPOBHEH  BO3ICHCTBUS
AHTPOTIOTCHHBIX ()aKTOPOB HA IKOCHCTEMBI;
MeTtogamMu  METOABI  PAllMOHAIBHOTO TMPUPOAOINOIB30BAHHUS I CO3/IaHUS
YCTOWYMBBIX SKOCHCTEM Ha dTare MPOEKTHPOBAHMS 3€JIEHOTO CTPOUTENHCTRA.
CriocobamMy MUHUMH3AIMKA HEOIaronpusTHOTO BO3JCUCTBUS HAa OKPYKAIOIIYIO
MIPUPOJHYIO CPEy U 310POBhE UYETOBEKA




4 CTpyKTypa U co/iepKaHHue QU CUUILTUHBI

OO01mmast Tpy10€MKOCTh TUCHUTUTHHBI COCTABIISET 2 €AMHUIIBI /2 aKaja.Jyaca:

- KOHTaKTHas pabota — 37 akaJ.4acos,
-aynuTopHas pabora — 36 akaj. 4acos;
-BHeayauTOpHas pabora — 1 akas.gac;
- caMocTosTenbHas paboTta — 35 akaj.4uacoB

AynutopHas
KOHTAKTHas =
pabota § E =
e (B akaj. yacax) qé; ) E = dopma TeKymero KOHTpoNIs | =
Pasnen 3 ) =8 o 5 yCIIeBaeMOC- g =
JTUCIUTITAHBI 2 . & = g S 3 % TU ¥ IPOMEXKY- 20
© = é g 2 § TOYHOM aTTecTaln % o 5
5 38 3 = =5 0
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Pazpen 1: Heab u 3apaum 3xosnorun. buocdepa u 4denosek. OIIK-4 -
CTpykTypa Ouocpepsbl. 3yB
buocdepa. VYuenume B.U.Bepnanckoro o xuBom Bemectse.| 1 3 2/21 5  |U3yuenue TectupoBanue, Boimonnenne | OIIK-4 -
Kpyrosopor BemectB B Ouocdepe. buonorndeckue mpoueccs OCHOBHOM yueOHOW |U cada TEOpUH 3yB
MaJlbIX IHKIOB YIJepoja, a30Ta W Cepbl: XEMOCHHTE3, JUTEPATYPHI, nabopaTtopHbIX paboT
¢dotocunre3, rereporpodHas ¢ukcaimus CO,, OpoxeHue, KOHCIEKTa Jekiuil | “OleHKa peaKkiui MUThEBOM
neixanne  (a3poOHOe W aHadpoOHOe), aMMOHH(UKAIHA, BOJIBI T.MarHuToropcka ¢
HUTPUPUKAIINS (aBroTpodHas u rereporpodHasi), MOMOIIIBIO CETIEKTUBHON
JNeHUTpUGUKAIHSA, a30TQUKCAINS, AaCCUMHISIMS  HUTPATOB, MOHOMETpUU”
cynbhoduranys u aecyinbPpodukamnms, acCCUMHUIAINS CyIb(aToB.
Ux runpoxummuyeckoe 3HaueHne. CHUcTeMaTrka )XKMBOTO MUpPa MO
Burrekepy. CrpoeHne SyKapHOTHONH W TPOKAPHOTHOM KIIETOK.
Bupyc —nexnerounas gopma xuzHu. [lponykTuBHas HHOEKIHSL.
Hroro no pazmeny 1 3 221 5
Pazgen 2: DJxo3amurTHAsA TEXHUKAa M TexHoJoruu. OCHOBBI OIIK-4 -
JKONMpaBa U NPo¢.0TBETCTBEHHOCTH 3yB
MexaHn3MBl pacceMBaHHsA BPEIHBIX TNpuMeceid B armocdepe.| 1 1 2 1 N3yuenue Cemunap 1o pemenuto 3ama4 | OIIK-4 -
MerteoyclioBHsl,  CIOCOOCTBYIONIME W TPEMSITCTBYIONIHE OCHOBHOM yueOHOU Y KOHTPOJIbHAs padoTa 3yB




paccemBaHHIO aTMOC(epHBIX MpuMeced. Pomp TemmepaTypHOi
WHBEPCHHM TMPU3EMHBIX CJIOEB arMocdepbl B pPacCCHBAHUU
aTMOC(EpHBIX TMPOMBIIIJICHHBIX BBIOPOCOB. Pacuér mnpenenbHO
JOMMYCTUMBIX ~ BBIOPOCOB  TPOMBIIUICHHBIX — HPEAIPUATHH U
pacmpeneneHre STHX BBIOPOCOB MO ocu (akesia ¢ MOCTPOCHUEM
rpaduxa.

JTUTEPaATyPHI
Y KOHCIIEKTa JICKIIUA

CHmwKeHHEe HEraTUBHOTO BO3JCHCTBUSI NPOMBILIUIEHHOCTH Ha
OKpYy’KaroIIyro cpeny (atmochepy).

OuncTka TMPOMBIIUIEHHBIX BBIOPOCOB B arMocepy OT Ta3oB U
MBUTH: TBUICOCAAUTENbHBIE KaMephl; SKPaHHBIA WHEPIMOHHBIN
NBUJICYJIOBUTENb;  JKAIIO3UHHBIA  ammapar;  COBPEMEHHBIE
WHEPIHOHHEIE MBUICYJIOBUTEIIH; [IUKJIOHBI, BUXPEBBIE
MBUICYJIOBUTENN; (QUIBTPBl  (a0COMIOTHBIE, TYMaHOYJIOBHUTEIH;
TKaHEBBIC PYyKaBHbIC, 3EPHUCTHIC HACAJOYHBIE M  IOPHUCTHIE);
MOKpBIE TBUICYTOBUTENH (CKpyOOephl): MOIbIe, IEHTPOOCSIKHBIE,
TapeyibuaThle, HACaJO04YHbIE, C MOJBMXKHOM IIApOBOM Hacaakoi,
ckpy00ep Jloiis, poTokiion tumna N, IUKIOH C BOJSHON MIEHKOH,
ckpy006epsr BeHTypH; 31eKTpOUIBTPHL

OxucnuTenbHbIC, BOCCTAHOBUTENBHBIE W COPOIIMOHHBIC METOJIbI
OUYHMCTKHA aTMOC(EpHBIX BBEIOPOCOB OT OKHCIIOB a30Ta U CEpHI.
Ounctka arMmocepHbIX BBIOPOCOB OT  YrapHoro rasa.
Vcnionp30BaHue MaJOOTXOAHBIX TEXHOJIOTHII.

N3yuenue OCHOBHOM
yaeOHOH
JUTEPaTyphl

M KOHCIIEKTA JIEKIIUM

YCTHBIE OTBETHI Y IOCKH B
paMKax pasjena Teopuu
J1ab0opaTopHOI PaboTHI 1O
UCCIIEIOBAHUIO
3aIbUIEHHOCTH BO31yXa
BECOBBIM METOJOM

OIIK-4 -
3yB

CHIKeHHE HEeraTUBHOIO BOS):[GfICTBHSI MNPOMBIIIJICHHOCTH Ha
OKpYKaroIyto cpeay (MMOBEPXHOCTHBIE BOJIBI CYIIIH).
OU3UKO-XUMUYECKHE  METOAbl  OYUCTKM  CTOYHBIX  BOJ:
KOaryJInpoBaHUE (KoarynsHTHI U (ITOKYNSTHTHI) u
AIIEKTPOKOATYIUPOBaHKe; (IoTanusi (HANopHas, BaKyyMHas) H
rIyOMHHO-aATE3UOHHAs  cemapaunus; copOuus; >Baroparnys;
SKCTparupoBaHue.

XuMuueckue METOAblI OYMCTKH CTOYHBIX BOJ: OKHCIHUTCIILHBIC
METOABI U HEUTpaIU3aLus KUCIOT U OCHOBAHHH.

MexaHnyecKre METOJbl OYHCTKH CTOYHBIX BOA: 3akoH CToKkca,
TOPU3OHTAJIBHBIC, BCPTUKAJIBHBIC W paJuaibHbIC OTCTOI\/IIHI/IKI/I,
MEXaHHUYCCKUC peIIIéTKI/I, TUAPOUMKIIOHBI.

Metoapl 00e33apakuBaHMs BOABI: XJOpoM, (TopoMm, Homom,
030HOM, YJIBTPa3ByKOM, YJIbTpauOICTOM, HOHAMH cepelpa,
TepMUUecKoe o0e33apaxuBaHue. J[OCTOMHCTBA M HEIOCTaTKH,

Uzyuenne yueOHOI
JUTEPATYPHI
Y KOHCIIEKTa JICKIHI

YCTHBIE OTBETH Y JJOCKHU B
paMKax paszfiena TCOpun
nabopaTopHO pabOTHI 1O
OIIEHKE XMMHWYECKHUX CBONCTB
MMUTHEBOU BOJIBI

OITK-4 -
3yB




00J1aCTh pacIpOCTpaHEHUS.

Buonornueckue MeToapl OUYUCTKH CTOYHBIX BOA: adpoOHBIC
(adpoTeHk, bnonoruueckuii GUIBTP, ONOJIOTHYECKHE TPYIBI, OIS
(dbunpTpan W TOJIS OPOIICHHSA) M aHadpoOHBIC (CENTHUKTCHK,
METaHTCHK, IBYXbBSIPYCHBIN OTCTOMHHUK). [Ipodmiib KOHCTPYKIIUH,
OMOLIEHO3HI. Buonornueckue MPOIIECCHI: XEMOCHHTE3,
dbotocunre3, rereporpodHas ¢dukcarmmas  CO,, OpoxeHwue,
neixanne — (adpoOHOoe W aHadpoOHOE), aMMOHH(HKAITHSA,
HUTpUDUKAIHS (aBTOoTpOdHAS u rerepoTpodHasi),
)ICHI/ITpI/I(i)I/IKaHI/IH, aSOTq)I/IKcaHI/IH, ACCUMUIIANUA HUTPATOB,
cynbhoduKanys u aecyrbPodukanms, aCCUMUISAINS CyIb(aToB.
YcnoBus IMPUMCHCHUA 6I/IOJ'IOFI/I‘IGCKI/IX METOA0B OYHUCTKH
CTOYHBIX BOJ.

HToro no pasaeny 4 11
Paznen 3: DJkosoruyeckue NPUHUHMNBI PANHOHATIBLHOIO OIIK-4 -
NpupoaoNnoJib3oBanus. OCHOBBI MPUPOAONOIb30BAHNUSA 3yB
Co3nanue SKOCHUCTEM, YCTOWYHMBBIX K JIEUCTBUIO TEXHOTCHHOMU 221 8 N3yuenue OCHOBHOM TectupoBanue, OIIK-4 -
HAarpy3KHu. yaeOHOU BrinosiHeHue U caava Teopun 3yB
O3nopoBuTebHAs POJIb PACTEHUH (3amMTa OT MBUIM, ILIyMa, JTUTEPaTyphl ’ nabopaTopHBIX paboT
3ara30BaHHOCTH, OaKTEPUITUIHBIE CBOMCTBA, MOHU3AIUS BO3/yXa, KOHCIIEKTa JIeKInH, | “BusyanbHas OMOMHIUKALINS
BbIJIETIEHHE KHCIOPO/a, SCTETUYECKUE CBOIMCTRA). TECTHUpPOBaHHE 3arpsi3HEHUs aTMOCQEPHI C
UyBCTBUTENHFHOCTD JIECOTIOCAIOK K JEHCTBHIO aTMOC(HEpHBIX MTOMOIIBIO BBICIINX PACTCHHUN
npuMecell. MexaHn3M BO3JEUCTBUS M3BECTKOBOTO a’3pO30Js Ha B TIOJIEBBIX ¥ KaMEPaJIbHBIX
BEYHO3ENIEHBIE TOPOABI JEPEBbEB M KYCTApHUKOB. MeXaHU3M ycnoBusx”
BO3/ICMCTBHS Ha 3eN€HBIE pacTeHHs AMOKCHAA a30oTa. 3enéHoe
CTPOUTENHCTBO MTPOMBINUICHHBIX TOPOJIOB (HA MPUMEPE TOPOJIOB C
4&pHOU MeTauTypruei).
Busyanmzamnus 3KOJOTHYECKOTO KOHTpoyid.  buomHamkamms
3arps3HeHuss atMocepbl C TOMOLIbIO BBICHIMX PACTEHUIL.
CoBpeMeHHBIE TEHICHLUMH COBEPILICHCTBOBAHUS INPHHLMIIOB
JKOJIOTHYECKOTO  HOPMHpPOBAHMS  TOKa3zaTelied  KadecTBa
OKpY>Kalollen cpebl.
[NouBa-komnoHeHT Ouocdepsl. [lnanerapuas ponp mouB. Poib 221 3 Wzyuenne ocHoBHOW TectupoBanne, BeimonHeHue OIIK-4 -
TIOYBHI B OMOTEOIICHO3E. yae0HOM u craJa TEOPHH |3yB
Buonorust mouB: mouBeHHBIE BOJAOPOCIH, MOUYBEHHBIE IpuOBL. MX JUTEPATYPHI U nabopaToOpHBIX pabor
JKOJIOTMYECKHE  TPYNIIBI W JKOJOTHYECKHe  (aKTOpBHl, KOHCIIEKTA JIeKIi, |“BusyanbHas VHTUKAIHS




OIIpENEIISIOINE UX Pa3BUTHE. YYacTHe BOJOPOCIEH B Ipoleccax TECTHPOBa- peakuuyu XBOWHOTO  Omaja

OYUCTKM CTOYHBIX BOA. JIMIMAMHMKM ¥ JIMXEHOWHIUKAIUSI HUe TOPOACKMX  HU  (DOHOBBIX
3arpsi3HEHHsT aTMOC(epHOro Bo3ayxa. [loyBeHHBIE >KMBOTHBIE: TEeppUTOPHIL” B paMKax
KJIaccu(uKayuy, aJjanTaliy, SKOJIOITMYECKUEe TPYIIbI, y9acTHE B paszmena ”Bu3syanbHas
nporeccax OMOOUYHUCTKH CTOYHBIX BOJ] MPOCTEUIINX U YEPBEH. OMOMHIOWKAMA B CBSI3U C

Xumua mouB. POpMBl TMOYBEHHOH KHCIOTHOCTH, peIOKC- 3a/la4yaMu 3€1EHOr0
TTOTEHITHAN, KOMITTIEKCOOoOpa3oBaHue — (PaKTOPHI, ONPEACIIIONINE CTPOUTETHCTBA”

MOJBI)KHOCTD TSOKEIBIX METAJUIOB B IIOYBAX.

[Ipodune NOA30IMCTBHIX IMOYB. [onzonoobpazoBaTenbHBIH

polecc.

T'unpocdepa. 2 Uzydenne Tectuposanue, cnaua teopun |OIIK-4 -
[Inanerapuas poib BeTBeH KpyroBopoTa Boabl. ATMocdepHbie KOHCTIEKTa JIEKIIUI U |1 BBIIIOJIHEHUE 3yB
OCaJKU-TIPOLIECC ~ CaMOOYMILIEHHS  aTMoc(epsl. I'enesuc OCHOBHOI1 yueOHOI |1a00paTOpHBIX PaboT

MeTeopHBIX BOJ. [Ipomecc ¢popmMupoBaHUS XUMHUYIECKOTO COCTaBa JUTEPATYPBHL. “BusyanbpHasi UHIUKALUS

METEOPHBIX BOJI. PEaKINU CHETa B CBSI3H C

[Tokazarenn XUMHYECKHX CBOWCTB MPUPOAHBIX BOX: o0OIIas 3aJa4aMy IKOMOHUTOPUHTa”
MuHepanu3anus, pH, pemokc-moTeHuuan, QopMbl KECTKOCTH U

(hOpMBI arpecCUBHOCTH.

OcHoBBI (uTOLICHONOTUH. buHoreoneHos, ero opraHuzauus Hu 2 1 Nzydenne TectupoBanue, NONEBbIE OIIK-4 -
TpaHuIbl. JKOJIOTHYeCKHe (aKTOpbl. 3aKOH OTHOCHTEIBHOTO KOHCTIEKTa JIEKIMI 1 |HaOII0AeHN 32 CTPYKTYpOr |3yB
nercTBUSL SKO(AKTOPOB. 3aKOH OMOJIOTHYECKOTO ONTHMYMa, €To OCHOBHOM yueOHOW |TOpOACKUX (PUTOLIEHO30B (Ha

3HAYEHHUE JISi COBEPIICHCTBOBAHMS NMPHHLHUIIOB 3KOJIOTHYECKOTO JUTEPATYPBHI. npuMepe JIECONOocaoK

HOpMHUpOBaHusA. Pa3nuuusg B LEHOTHMYECKOW  3HAYUMOCTH BOm3u MI'TY

KOMIIOHEHTOB  ¢uronieHo3a.Koncopiust nmo Maszunry. Tumst um.I".M.HocoBa) B pamkax

CBSI3€il KOHCOPTOB C SOPOM KOHCOpPUMH. B3anMooTHOmIEHMS pasznena «buonHaMKanus B

pacTeHud C OKUBOTHBIMU. B3aMMOOTHOLIEHMSI pacTEeHUH B IIOJIEBBIX YCIOBUIX)

¢uronenozax.  CyTouHasi, Ce30HHas W  Pa3HOTOAMYHAsS

W3MEHYUBOCTH (puronieHo30B. CyKueccusl.

Hroro no pazgery 8/41 15

Pazgen 4: Dxosoruyeckuii KOHTPOJIb, MeXKIyHAPOAHOE OIIK-4 -
COTPYAHMYECTBO B  00JIaCTM  JKOJOTHM W  OXpPaHbI 3yB
OKpY:Kawouiei cpeabl

MOHUTOPUHT cpeabl 0OUTaHusI. 321 2 Nzydenne TectupoBanue, Bemmonnenue | OIIK-4 -
[IporpaMMel 1 KaTeropuu MOCTOB aTMOC()EPHOr0 MOHUTOPUHTA U KOHCIIEKTA JIEKIIUH U nabopatopHOU paboTHI 3yB

ruapoMoHuTopunra. MccnenoBanne cHera Tr.Maraurtoropcka.
[IporpaMMbl TOYBEHHO-XMMHYECKOTO MOHHMTOPHHIA TOpPOJOB C

OCHOBHOM y4ueOHOI
JUTEPaTypBHI.

«ccnenoBanue
3albICHHOCTH BO3yXa




yépHO MeTamtypruei. MccienqoBanue peakiiy XBOMHOrO onaja
eneii um coceH r.Marauroropcka. Ilokaszarenu BH3yalbHOU
OMOMHIMKAIMK 3arpsi3HEHUs] aTMoc(epbl ¢ MOMOIIBIO BBICIINX
pacTeHHHI B KOMIIIEKCHBIX IIporpaMmax  3KOJIOTUYECKOTO
MOHMTOpPUHIA MPOMBILIUIEHHBIX TOpONOB. BusyanmbHas oreHka
COCTOSIHUSI JIECOIIOCAIOK  TOPOJOB ¢ U€pHOW MeTayuryprueit (Ha
npuMepe r.MarHuToropcka).

BECOBBIM CIIOCOOOM»

Hroro no pasaeny 2 3121 2
Paznen V I'mo6anbHble Mpo61eMbl IKOJIOTHH OIIK-4 -
3yB
Atmocepa. OsoHOBBIM  cioit. Ilmaneraphnas poib  ero. 1 0,5 1 Nzyuenue TectupoBanue. Beimosnuenue | OINK-4 -
[NapaukoBerii  3¢dexr. Xumus oOpa3oBaHUS a’po3oJeil. KOHCIIEKTA JICKLIMH U U cja4ya TEOpUU 3yB
Hcrounmnku 3arps3HeHUs aTMoc(hepsl MBUTBI0 U Ta3000pa3HBIMU OCHOBHOM y4eOHOI nmabopaTopHOi paboTHI:
MPUMECSIMH. JUTEPATYPHI. «AHaIM3 HEKOTOPBIX
3arps3HAIONIIX aTMOochepy
BEIIECTB ¢ MOMOIIbIo I X-1»,
Konnermmust TIJK. JlocromHcTBa W HemocTatku. [IpuHIMIIBI 2 0,5 1 Nzyuenue TectupoBanue OIIK-4 -
HopmupoBanust ¢opm I1JIK armochepnsix mpumeceid u Qopm KOHCIEKTa JIEKIUI 1 3yB
IIIK Bewmects B Boae. CoOBepHICHCTBOBAHUE MPUHUUIIOB OCHOBHOI yueOHOI
AKOJIOTHYECKOTO0 HOPMHUPOBAHWSL. JTUTEPaTypBHI.
HToro no pazneny 3 1 2
HToro 3a cemecTp 18 18/81 35 3auér OIIK-4 -
3yB
HToro no qMCHUNINHE 18 18/81 35 3auér OIIK-4 -
3yB

18/8M — B ToM umcIIe, Yachl, OTBEJCHHBIC HA paOOTy B HHTEPAKTUBHOM (opme
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5 Obpa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

JIns peanu3anuyl MpeayCMOTPEHHBIX BUIOB Y4E€OHOH PabOThI IPOBOMASATCS JICKIMOHHBIE U
71a00paTOpHbIE 3aHATHS.

Jlekuuy MPOXOMAT B TPAJUIMOHHOMW (OpPME C aKTUBHBIM HCIIOJIb30BAHHEM JIOCKH.
JIeKUMOHHBIN MaTepuan 3aKperuisieTcs, yriyOnsieTcss W JONOJHAETCS B XoJe JabopaTOpHBIX
3aHSTHH, [TOJICBBIX HAOIIOACHUI, ClITa4l TEOPHHU, TECTUPOBAHUS M aKTHBHOW pabOThI y JIOCKHU.

WuTtepakTuBHOE o0ydeHue Ipearnoaraet UCTIONIb30BAHUE TECTUPOBAHMUSL.
CamocrosarenbHass pabora crmocoOCTByeT Oojee TIIIyOOKOMY M KadyeCTBEHHOMY H3YYEHHUIO
TEOPETHUECKUX AaCIEKTOB M IOJrOTOBKE K JIAOOPAaTOpHBIM paboTaM, KOHTPOJBbHOW pabore u
UTOTrOBOM aTTECTallUU.

6 YueOHO-MeTOo N4YeCcKOe 00ecniedeHHe CAMOCTOATEIbLHOM PadoThI CTY/ICHTOB

CamocTosTenbHast paboTa CTyIEHTOB ITOIPa3yMEBAET C MCIIOIB30BaHHEM OCHOBHOW y4eOHOMH
JUTEPATYPHI U JEKTPOHHBIX PECYPCOB MOATOTOBKY K OTBETaM Ha CIEAYIOIINE BOIPOCHL:

TECTBI - 9CCE
[Tonstue “Omoctepa”. Yuenue B.M.Bepnaackoro o xuBom BemiecTBe. Manblii ¥ OOJBIION
KpYTrOBOPOTHI BEILIECTB.
@doTocuHTE3, €ro THUMbl U IUIaHETapHas poiib. JlJig KakuX METOJOB OHOJOTMYECKOW OYHMCTKH
CTOYHBIX BOJI KUCIIOPOJIHBIN (POTOCHHTE3 NMEET OOJIBIIOE 3HAYCHHE.
XeMOCHHTE3 U OpPTaHU3MBbl, €ro ocyIlecTBistonre. s Kakux METOJ0B OMOJOTHYECKOH OYUCTKU
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIbIIIOE 3HAYCHHUE.
I'etepoTpodHas pukcarys yriekucaoro raza, e€ 6MoJI0rnueckoe 3HaueHue.
Bbpoxxenue, ero tumbl. I KakuxX METOJOB OHMOJOTHYECKONW OYHMCTKH CTOYHBIX BOJ OpOXKEHHE
nMeeT O0JIbIIIOE 3HaUEHUE.
Jbixanue a3pobHoe. B kakux MeTogax OMOJIOrHYecKOi OUUCTKU CTOYHBIX BOJI a3pOOHOE JbIXaHUE
BCTpEYaeTcsl.
AHa’poOHOE JbIXaHHe, €r0 THUIIbI, MPOAYKThI, HEOOXOAUMBIE YCIOBHS AJSi Pa3BUTHUs Ipoliecca.
Jljig KaKuxX METOA0B OMOJIOTMYECKOM OYMCTKH CTOYHBIX BOJI aHA3POOHOE JbIXaHHE UMEET O0IbII0e
3Ha4YEHHUE.
Azor¢ukcanus. [TnanerapHas posb mporecca U OpraHu3Mbl, €ro OCYILIECTBISIOLIHE.
AmvMmonudukanus. Ero pons B mpupone U B MeToIaX OMOJOTHYECKONW OYHCTKH CTOYHBIX BOJ.
Opranusmsbl, OCYIIECTBISIONINE aMMOHHU(DUKAIIHIO.
Hutpudukamus. Ero pons B mpupoae v B MeToJax OHOJOTMYECKOW OYMCTKH CTOYHBIX BOI.
OpPTaHU3MBI, OCYIIECTBIISIONINE HUTPUPUKAIHUIO.
HNenurpudukanua. Ero pons B mpupoje U B MeToAax OMOJIOTMYECKOM OYHCTKH CTOYHBIX BOJ.
OpPTraHHU3MBI, OCYIIECTBIISIIONINE NEHUTPU(DUKAIIUIO.
Cynbdoduxanus. Ero ponp B mpupose u B MeTojgax OMOJOTHYECKOM OUMCTKHA CTOYHBIX BOJI.
Cynbdar-penykius. Ero pons B mpupojie U B METOAaX OMOJIOTHYECKONH OYUCTKU CTOYHBIX BOJI.
Accumuisinys cyiab(haToB U HUTPATOB. POk U pacnpocTpaHeHne 3TUX MPOIECCOB B MPUPOAE, HUX
3Ha4YeHHUe JIJIsl METOJI0B OMOJIOrMYECKONH OYMCTKUA CTOYHBIX BOJI.
HazoBuTe o0muit mporiecc A1 MaJIbIX IIUKJIOB CEPhI M a30Ta.
Ha3zoBuTe NMOHEPOB MOYBOOOPA3OBAHMSL.
Ha3zoBuTte ocHOBHBIE SKOJIOTHYECKHE (PaKTOPBI Pa3BUTHUS M SKOJIOTHYECKUE TPYIIIBI BOJOPOCIEH.
HazoBute ocHOBHBIE 3KONOTHUEcKHE (DAKTOPBI Pa3BUTHUS U DKOJOTUYECKHE TPYIIBI MOYBEHHBIX
rpuooB.
Uem 00BSACHAIOTCS y1aOpUBaIOIINE CBOMCTBA CHETa (DOHOBBIX TEPPUTOPHH.
Kakoii peakuueil xapakTepu3yeTcsi CHET TOpOJIOB ¢ YEPHOH MeTaJuTyprueid, arMocepHble 0CaIKu
TOPOJIOB C I[BETHOW METaJUTYpPTUeH U CHET ()OHOBBIX TEPPUTOPHIA.
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BbIOpOCH KakuX MPOU3BOACTB YEPHON METAJUTYPIHH BIMSIIOT HA PEAKIIUI0 aTMOC(EPHBIX 0CaTKOB?
OOBsicHUTE TEXHOJIOIMUYECKUH MTPOLECC U HA30BUTE XUMHUECKUI cOCTaB BEIOPOCOB.
Ha3oBuTe 5KOIOrMYECKyl0 MUIIEHb 10 OTHOLICHHUIO K JACHCTBUIO IPOMBIIUICHHON IIEI0YHON
IIbUIM, TPEACTABICHHOW HW3BECTBbIO, M3BECTHAKOM M JOJOMHUTOM. JlaliTe pEKOMEHAALHIO II0
03€JICHEHUIO F'OPOJOB C YEPHOU METAILITYpPrUeH.
Pacckakute O 3alIMTHBIX MeEXaHM3MaxX 3€JIEHBIX PACTCHUM I10 OTHOIIEHUI0 K JACHCTBHIO
arpeccuBHbIX ra3oB: NOy, SO;, CO,. JlaliTe peKOMEHIAINIO MO O3€JICHEHHUIO MPOMBIIUICHHBIX
PETHOHOB U FOPOJIOB, a TAKXKE MPUIOPOKHBIX 30H.
Hazosure dopmer I1JIK (mpeaenbHO JOMyCTUMBIX KOHLEHTpaluii) 3B (3arps3HsIomMx BEIIecTB)
JUISL MOPCKHMX U IIPECHOBOJHBIX DKOCHCTEM.
OOm1ast MUHEepanu3anus IPUPOAHBIX BOI.
Uro mpencraBisieT coOOW KECTKOCTh MPUPOIHBIX BOJ, €€ (OPMBI, CIIOCOOBI €€ CHIDKEHUS U
CaHUTAPHBIE HOPMBI JKECTKOCTH.
O 4éM rIIacuT 3aKOH OTHOCHUTEIBFHOTO JCHCTBHS dKoorndeckux (axkropos? IlpuBenure mpumep
IIPOSIBJIEHUS 3TOTO 3aKOHA.
O uém riacuTt 3akoH Ouosnorudyeckoro ontumyma? [lpusenure npumep ACUCTBUS ATOTO 3aKOHA.
HazoBure COBpEeMEHHBIE TEHACHLIMH COBEPIICHCTBOBAHUS IPUHLUIIOB  HKOJIOIMUYECKOTO
HOPMHUPOBAHHUSL.
Haiite onpenenenue [1JIK 3B armocdepsr. HazoBure ux Gpopmsi.
UYro npencraBisieT co00il siBIICHHE TEMIIEpaTYpPHOI HHBEPCUU NIPU3EMHBIX clI0€B aTMochepbl. Kak
3TO SIBJIEHUE BIUSET HA MPOLIECCHl pACCEUBAHUS aTMOC(EPHBIX MTpUMeceit?
Haiite onpenenenue OuoreorneHosa u ¢urorneHo3a no CykauéBy. Uem oIpenesstoTcss TpaHULIbI
ouoreorieHo3a? Ha3zoBure 351eMEHTHI MO3aUYHOCTH OMOTEOIIeHO3a U (PUTOIICHO3A.
[Tonsatue «xoHcopuus». TUIbl cBA3el OPraHu3MOB B KOHCOPLIMHU: TAPa3UTH3M; CUMOHOTPO(HUSL.
B3aumooTHOIEHUS pacTeHUH B PUTOLIEHO3aX.
B3auMooTHOLIEHNS paCTEHU C dKUBOTHBIMH.
CyTtouHas ¥ ce30HHasi ”3MEHYMBOCTh (PUTOLIEHO3A.
UYro npencrasiseT coboit darokTyarus guronenosa? Ilpuseanre npumepsl.
Uro mpencraBiasier  co0oi cyKleccusi pacTUTENbHBIX — coobmiectB? [lpuBeaute mnpumepsl
IIEPBUYHON YU BTOPUYHOM CYKLIECCUH.
3aKOH OTHOCHUTENBHOIO AEUCTBUS SKOJIOTMUECKUX (PaKTOPOB.
3akoH OMOJOrHYecKoro onTumMyMa. Ero ponb B COBEpIIEHCTBOBAHUHU MPUHIUIIOB 3KOJIOTUYECKOTO
HOPMUPOBAHHS.
Uro npeacTasisieT co00i mo13071000pa30BaTEIbHBIN MPOIECC?
Ha3zoBute oTanuuTenbHble 0COOEHHOCTH MPOQUIIS MOA30IUCTBIX MOYB.
HazoBute ¢hopMbl MOUBEHHON KUCIOTHOCTH.

. Kareropuu noctoB arMoc)epHOT0 MOHUTOPHUHTA.

TECTBI-MHOXXECTBEHHBII OTBET
Caenyer oTMETHTH BCe IPABUJIbHbIC BADHAHTBI.
1.®otocuHTE3 OBIBAET

e Kucnoponanslit;

e bBeCKUCIOpOIHBIN;

o XJIOpOpHUIBHBIN ;

¢ becxnopouuibHBbIi;

2.Kucnopoanslit poTOCHHTE3 OCYIIECTBIISIOT

® BLICIIIME PACTCHHS,
® HI3IIIME PACTCHUS,

® DaKTEPUHU-TIPOXTOPOPUTHI,
® [[1aHOOAKTEPHH.



3.0OcHOBHBIM (DaKTOPOM PA3BUTHUS IOYBEHHBIX BOJOPOCIIEH CITyKaT
e TeMIIepaTypa OKPYKarolllel Cpeibl;
® CBET;
BJIQ)KHOCTB;
® COJICBOM PEKUM I10YB;
4.B npupoje BCTPEUaroTCsl CAEAYIOLUE 3KOJOTMYECKUE TPYIIIBI BOAOPOCIEH:
® IIJJaHKTOH;
e OEHTOC;
® [IOYBCHHBIC;
® KpHO(HIbHBIC;
5.0CcHOBHBIMU (haKTOpaMU Pa3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIeparypa Cpelibl;
® BJIQXXHOCTH (HAJIM4ME KaleJIbHOW BIIaru);
® 3JIEKTPOMArHUTHOE U3JIY4YEHUE;
6.PaznnuatoT crnegyroiue rpymnmbl IOYBEHHBIX TPUOOB
® [1apa3uUThI;
® [10JIyIIapa3HThI;
e canpodurtsr;
® XUIIHUKY;
7 ITnonepamu mo4BOOOPa30BaHUS CIyXKAT
® CUHe-3€JIEHBIE BOJOPOCIIH;
o JUIIAaHUKH,
® MXU;
® HEKOTOpbIe OAKTEPUH-a30TPHUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€M KOHCOPTOB B KOHCOPLUSAX
® [apasuTU3M;
® MUKOCUMOHOTpOdUS;
e GakTepruocuMOHOTPODUS;
¢ (puxocumbuoTpodus;
9.Paznuyarot cnenyromue ¢popmsl [1/IK BogHbIX sKOCHCTEM
e [[JIK ruruennyeckas;
ITAK pri6oxo3siicTBeHHAs;
IT/IK Onoreoxumuueckas;
ITJIK Bo3myxa paboueil 30HbI
10.Paznuuarot crnemyromtue dhopmsl [T1IK 3arps3astomux BemecTB aTMochepHOro BO3ayxa
ITIK makcuMmanbHOpa3oBasi;
ITAK cpennecyrouHas;
ITAK Bo3zayxa paGoueil 30HBI;
[TAK pri6oxo3siicTBeHHas;
11.HazoBute popmbl KECTKOCTH MPUPOTHBIX BOA:
® [IOCTOSIHHAS;
® yCcTpaHUMas;
e 00mmas;
KapOOHaTHas;
12.Ha3oBuTte BHeUIHUE (HAKTOPbl BOJHOW MUTPALIUH XUMUYECKHX JIEMEHTOB:
e pH u penokc-norenuuman Eh;
® KOHLIEHTpALKs BELIECTB B BOJHBIX PacTBOPAX;
® TEMIIEPATYpPa;
® [IaBJICHMUC;
13.C mosiBiIeHHEM KUCIOPOJTHOTO (POTOCHHTE3a CBSA3BIBAIOT



® TOSBJICHHE KUCIOPOAHOM aTMOoc(ephl Ha HAlleH TIaHeTe;

® IIOSIBJICHUE 030HOBOI'O CJIOS;

® BO3MOXHOCTb (DOTOCHMHTE3UPYIOIIMM OpraHu3MaM HE 3aBUCETh OT HAJIWYUS CEPOBOAOPOIHOTO
HCTOYHUKA U IHAPOKO PACIIPOCTPAHUTHCS HA HALIEH IIJIAHETE;

® BO3MOXHOCTb KMBBIM OpraHM3MaM BbIHTH U3 OKeaHa Ha CyIly;

14.Mauiblii IMKJT @30Ta BKIIIOYAET CIEAYIOIIUE MTPOIECCHI:
¢ a30T(UKCAIUIO Ta3000pa3HOTO a30Ta M ACCUMUJISIIINIO HUTPATOB U aMMOHHS,
® Pa3JI0KEHUE OPraHUIECKUX a30TCOJEPIKAIINX BEIIECTB C BHIICICHIEM aMMHAKa,
® HUTPUPHUKAIHIO aBTOTPODHYIO U TeTepOTpodHYIO;
® HUTPATHOE JIbIXaHUE;

15.Hutpudukamnus pazBuBaeTcs
® B a’POTEHKAX;
¢ B Ouomnpynax;
® Ha MOJISIX OPOIICHHUS,
e B OMOJIOTHYECKUX (UIBTPAX;
16.ITpu HuTpuduKamu a3ot B GopMe aMMOHHUS
® OKHUCIISIETCS,
® BOCCTAHABJIMBAETCS;
® HC MCHSCT CBOCH BaJICHTHOCTH,
e ocraércs B (hopMe aMMOHMUS;
17.B MeTaHTeHKaX pa3BUBAETCS
e cynb(aTHOE IBIXAHUE;
® JIEHUTpU(DUKAIS;
® MAaCIJITHOKHCIIOE OpOXKEHUE;
e KapOOHATHOE JIBIXaHUE;
18.ITporecc OpoxkeHUs BCTpeuaeTcs
® B CENTUKTEHKAX;
® B METaHTECHKAX;
® B IBYXBSIPYCHBIX OTCTOMHHKAX;
® B 3aTOIUICHHBIX U TIOXO a3pUPYEMBIX TTOYBAX;
19.I1porecc a3ordukcanuu crnocoocTByeT
® TOBBINICHUIO TUIOAOPOIUS TIOYB U MIPUPOTHBIX BOJT;
® [IEPBUYHOMY [TOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3eMHOMN PaCTUTENIbHOCTH;
® TOBBIIIICHUIO YPOXKas CENbXO3KYIbTYD;
20.ITpouecc neHuTpUPUKaAUU
e IpEeIOTBPAIACT MMONaaHUe HUTPATOB B TPYHTOBBIC BOJIBI;
e BeJET K TIOBBIIICHUIO COACPKAHMS ra3000pa3HOro a30Ta B TOYBEHHOM BO3IyXE;
e BEJET K MOSIBJICHUIO B IOYBEHHOM BO3/yX€ 3aKUCH a30Ta;
e BEJIET K TIOSIBIICHUIO B TIPHPOJIHBIX BOJaX HUTPUTOB;
21.B mporecc XeMOCHHTE3a MOTYT ObITh OKHCJIEHBI
® HUTPUTHI U HEJJOOKUCIICHHBIE MUHEPATbHBIEC COSIUHEHHUSI CEPBI;
® JIBYXBaJICHTHOE KEIe30;
® BOJOPOJ U CEPOBOJOPOLT;
® yrapHbli ras;
22 ITpoaykTamMu MAacCISTHOKHCIIOTO OPOXKEHHUS SIBIISTIOTCS
e MacIsiHasi KUCIIOTa,
® YKCyCHas KHCJIOTa;



® aIeTOAICTHI;
® aICTOH;
23.B CenTUKTEHKE pa3BUBAIOTCS MPOIIECCHI
e cynb(aTHOTO JBIXaHHUS,
® HUTPATHOTO JIBIXaHHUS,
® MAaCISTHOKHCIIOTO OPOKEHHS;
® aMMOHH(UKAIIHS;
24.B 6uonorndeckoM (GUIBTPE Pa3BUBAIOTCS
® TMaTOMOBBIE BOJIOPOCIIH;
® KOJIOBpPATKU;
® HEMAaTo/lbl;
¢ [HaHOOaKTepuH;
25.A30TduKCcalNI0 OCYIIECTBISIOT
® KIIyOCHBKOBBIE OaKTEPUH-CUMOUOHTHI 00OOBBIX;
® AaKTHHOMHUIICTHI-CHUMOUOHTHI OJIbXOBBIX;
® [MaHOOAKTEPUU-TIHOHEPHI TOYBOOOPA30BAHNS;
e CBOOOJHOXKUBYILIME OaKTEpUU-adpOObI poja “azoTobakrep’;
26.AMMOHH(UKAIKS pacIPOCTPaHEHA
® B IIPUPOIHBIX BOJAX;
® B CTOYHBIX BOJAX;
® B [I0YBAX;
e B 00JIOTAX;

27 Hutpudukanuus aBTOTpo]HAs OCYLIECTBIAETCS
® HUTPO3HBIMU OAKTEPUSIMU;
® HUTPaTHBIMHU OaKTEpPUSIMU;
e GaKTepHsIMH, OKUCIISIFOIIMMHA HUTPUTBI;
® OaKTEepUsIMH, OKHCIISIOIIMMHI HUTPATHL;

28.IIpoaykramu JeHUTpU(UKALIMA MOTYT OBITh
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Beceysmni ra3”’;
e ra3000pa3HbIi a30T;
29.AccuMWIALIMIO HUTPATOB OCYIIECTBIISIOT
® BEICIIVE PACTEHUS,
® BOJOPOCIIH;
® JTUIIAaHUKH,
e OakTepuu;
30.0npenensembrii kak (C £ 20) Auama3oH KOHIEHTPALUUN THKENBIX METallIOB B MOPCKOW BOJE —
Uarna3oH TOJEPAaHTHOCTU JKUBBIX OPraHW3MOB, MONYJSIUM, HKOJOTHUYECKUX CHCTEM
OTpaHUYMBACT TUIOMAAb ~ 96%
oz kpuBoii I'aycca;
MO/ THUIEePOOIION;
HaJ MpsAMOI - rpadukoM 00paTHOM TUHEHHON QyHKIUY;
® [10J] IPSIMOM - TpaKOM TPSIMOM TMHEHHON (YHKIINH;
31.IIpn 3KOIOTrMYECKOM HOPMHUPOBAaHMM KadyecTBa aTMOC(EpPHOro BO3AyXa M OINpPEICIICHUH BEINYHUH
ITJAK makcumanbHOpa3oBoil u ITJIK cpeqHecyTouHOM  y4MTHIBAIOT
® peIEKTOPHYIO peaKIUIO YeI0BEKa;
® TOKCHYECKOE JIEHCTBHE PA3IMYHBIX aTMOC(EPHBIX IPUMECEH Ha OPraHU3M YelIOBEKa,
® IPOJOJDKUTEIBLHOCTh pabouero IH;



® PCAKIUIO S9KOJIOT'MYCCKUX MHUILIEHEeN —BE€YHO3€EIEHBIX KOMIIOHEHTOB (1)I/ITOI_[€HO3OB U T.nAO.

BOIIPOCBHI JUIS OTBETA Y JJOCKHU B PAMKAX TEOPUU K JABOPATOPHbBIM
PABOTAM no OIIEHKE 3ANBLIEHHOCTH BO3IYXA BECOBBIM CIIOCOBOM.
OIHEHKE 3ATA3OBAHHOCTU BO3IYXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINHU [IUTBLEBOI BO/IbI (110BEePXHOCTHBIX BO/I CVIIIN)

LLOYUCTKA MNPOMBILIVIEHHBIX 'A30B OT IIbLJIN
Knaccugukauusa memodog u_annapamog nuvlieynagiuganus
2. OcHogHble XAPAKMepucmuKu nolieyi08unenei:

¢ D hEKTUBHOCTH MBUICYIATUBAHUS;
¢ [Tpon3BOAUTENHFHOCTS TA300YHCTHOTO COOPYKEHHUS,
e Pacxop 3JIEKTPO3HEPTUH;
e CTOMMOCTb OYHCTKH;
3. Cyxue mexanuyeckue nolLieyn08umenu:
e [IbuteocanuTenbHbIE KaMephbl (TOPU3OHTANIBHEIE);
e IHepuMOHHEBIE:
v/Kamepa ¢ eperopoIKoii;
v/KaMmepa ¢ IUTaBHBIM IIOBOPOTOM T'a30BOTO TOTOKA;
v/ Kamepa ¢ pacIIupsIOIMMCS KOHYCOM;
v/ Kamepa ¢ 3ariay0IeHHBIM OYHKEPOM;
v/ 9KpaHHbII MHEPIIMOHHBINM IBUICYIOBUTEb;
v/ KaJTIO3UIHBIN arnapar;
v/ COBpEMEHHBIE HHEPIIUOHHBIE TBLICYIOBUTEINH;
e [{uxyioHBI (OMUHOYHBIE, TPYIIIIOBLIE, OaTapeiiHbIe);
e BuxpeBsle NbUICYJIOBUTENN:
v/ COILTOBOTO THUIIA;
v/ JIOTaTOYHOrO THIIA;
Ipoghuns (cxema) KoHcmpyKkyutl, NpUHYUN Oeucmeus, OOCMOUHCMBA U HeOOCMAamKU, 001acmy
NpUMEeHeHUs..
4.Quavmpol:
¢ AOGCOTNIOTHBIE:
v TOHKOBOJIOKHHUCTBIE;
v IpyOOBOJIOKHUCTHIE;
v rny6bokue;
e TymaHoynmoBuTEM:
v HU3KOCKOPOCTHBIE;
v BBICOKOCKOPOCTHBIE;
v IBYyXCTyII€HYATHIE;
v/ CETOYHBIE TYMAHO-OPbI3rOYJIOBUTEIH;
e TkaneBble. TkaHEBBIN pyKaBHBIN QUIBTP (CIIOCOOBI pereHepalii PYKaBOB);
e 3EpHUCTHIE:
v'Hacaiounble (HAaCHIMHBIE OABUKHBIE U HETOIBUKHEIE);
v XKécTkue nopucThIe;
Dunvmpyrowue 21emeHmsbl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCIAMKU, CNOCOO pecenepayul,
001acmb NPUMEHeHUs.
5.Moxkpule noineynosumenu:
e [losible ra30MpOMBIBATEIH;
e Hacanounsie ckpyOOepbl (THITBI HACAIOK);
e ["a3ompombIBaTEND C MOABHKHOM IIApOBOM HACAAKOW;
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e Tapenpyarble ra30MpOMbIBaTENN (TIEHHBIE (PUIIBTPHI)
v/ ¢ IPOBAILHOM PEIIETKOM,
v/ ¢ epesMBHOM PEIETKOIA;
e Mokpsle anmaparbl HeHTPOOSKHOTO JIeHCcTBUSA (LIEHTPOOEKHBIE CKpyOOepsl):
v/ C TaHTE€HCAILHBIM OIBOJIOM Ia3a,
v/ ¢ BHYTPCHHHM 3aBHXPHTEIICM;
e ['unpoaunamuueckuii nouieyiaosutens (I'1I1);
e ["a3onpombIBaTeNM yAapHO-UHEPLMOHHOTO AelictBus (YU/):
v ckpy00ep Jdoiins;
v/ POTOKIIOH THIIA N;
v/ LIMKJIOH ¢ BOAsAHOM tuiénkoii (L[BIT);
v MOKpBIH TIBUICYJIOBUTENb YAapHO-HHEPIHOHHOTO JICHCTBUSA C I'a30X0J0M B BHIEC TPYOBI
Bentypu;
¢ Cxpy00epsl Benrypu:
v/ C HEHTPATLHBIM (POPCYHOUHBIM OPOIICHUEM;
v’ ¢ nepuepuitHbIM OPOLIEHHEM;
v/ ¢ IUIEHOYHBIM OPOILICHUEM;
v/ C TI0JIBOJIOM JKHMIKOCTH 3a CYET SHEPIHHU Ia30BOr0 MOTOKA;
Knaccugpuxayua  mokpeix  nwvineynosumeneil.  Ilpeumywecmeo, Hedocmamxu, npoghuis
KOHCMPYKYUl, NPUHYUN 0etucmeus, 061acms npuMeHeHusl.
6.2nexkmpogunsmp
Mexanusm ynaBnuBanus 4actuil. Cxema snexktpodunbtpa. JlocTOMHCTBA U HEIOCTATKH, 00JIaCTh
npuMeHenns. Kmaccudukanust 3mekTpouiabTpoB (OAHO30HHBIE W JIBYX30HHBIC; OIHOMNOJBHBIE U
MHOTOMOJBHBIC; TOPU3OHTAJbHBIE M BEPTUKANBHBIC; IUIACTUHYATBIE M TpyOuarhie). TpeboBaHus K
OCaJUTENIbHBIM M KOPOHUpPYIOUIMM  3nekTpojgaM. KoHcTpykuuu 3ieKTpo@miibTpoB. CrocoObl
pereHeparyy 1EeKTPOOB (CHUCTEMbI BCTPSIXUBAHUS U CUCTEMBI TPOMBIBKH JIEKTPOIOB).

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

1.CaHuTapHas OYMCTKA Ta30B OT OKHUCIIOB a30Ta.

1.1 Kiraccugmkaius MeTo0B CaHUTAPHON OYUCTKH Ta30B OT OKHCIIOB a30Ta.

2. BoccTanoBuTENbHBIE METO/BI CAHUTAPHON OYMCTKH I'a30B OT OKHCIIOB a30Ta.

2.1 TepMu4eckoe pa3noKEeHUE OKUCIIOB a30Ta B IIOTOKE HU3KOTEMITEPAaTYPHOM TIa3MBl.

2.2 Katanntudeckoe BOCCTAHOBJICHHE a30Ta U3 €r0 OKHCIIOB.

2.3 BoccTraHOBIEHHE a30Ta U3 €0 OKUCIIOB C TIOMOIIBIO JKUIKUX peareHToB. Peazenmul, ypasnenusa peakuyuii.
Ilpogpune koncmpykuyuu.

2.4 BoccraHOBIEHHE a30Ta M3 €r0 OKUCIIOB ITyTéM HX TIEPEeBOJa B BEIIECTBA C HU3KOW TeMIepaTypou
paznoxenus. Peacenmoi, ypasnenua peaxyui. Ilpoguns koncmpykyuu.

3. OKUCIHATETHHBIE METOBI CAHUTAPHONW OYHUCTKY Ta30B OT OKHCIIOB a30Ta.

3.1 Oxkucnenune HutposHoro rasza (NO) kucinopogoM u 030HOM B kuKoi daze. IIpombluinennas ycmanosxa.

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

3.3 Oxucnenne Ha HU3KOTEMITEPATYPHBIX KaTaIn3aTopax.

4. CopOLMOHHBIE METOJIBI U METO/IBI TIOTJIONIEHHUS OKHUCIIOB a30Ta 0€3 M3MEHEHHS CTEIICHN OKUCIICHHS a30Ta.

4.1 TloromeHne OKUCIIOB a30Ta BOJMHBEIMHU pacTBopaMmu Ienodeii. Peazenmel, ypasnenusa peaxyuii. Ilpoguns
KOHCmMpYKyuu.

4.2 AncopOiusi OKMCIIOB a30Ta TBepAbIiMH copOeHTamu. Ilpoghuns koncmpykyuu.

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

5.1 KonBepcus BOASHBIM ITAPOM.

5.2 TornoieHrue MeAHO-aMMUAYHBIM PACTBOPOM.

5.3 OuncTKa )XKUAKUM a30TOM U METaHUPOBAHHUE.

JlocTonHCTBa, HEOCTATKH, 11€JIECO00Pa3HOCTh MPUMEHEHHS.

5.4 ManooTxo1HbIe TEXHOJIOTHH: HCIIOIb30BaHNE YTapHOTO ra3a B MPOU3BOCTBEHHBIX ITUKIIAX.

6. CanurapHas ouncTka ra3oB oT SO,.



6.1 Kiraccudukaliiys METOI0B OUYUCTKH ra3oB oT SO,.

6.2 Llukanyeckue METOIBI.

6.2.1 ITapoBbie METOABI.

6.2.2 Ileunsle METOMRI.

6.2.3 Ancop6rmrionusie MeToabl. Peazenmul, ypaenenus peaxyuit. IIpogpuns koncmpykuyuu.

7. JIocTOMHCTBA M HEOCTATKH MACCUBHBIX METOJOB CHIDKCHUSI KOHIICHTPAIIMU BPEIHBIX BEHIECTB B aTMocdepe.
PacceuBanue BpenHbIX mpuMmeceld B atMocdepe M BIMSHUE METEOYCIOBHH Ha PAacCEUBAHUE 3arps3HSIONINX
BEIIECTB: HOpMAallbHAsl TEMIIEPaTypHasi cTpaTu(UKAIMS U MHBEPCUS MPHU3EMHBIX CIOEB arMoc(ephl, CKOPOCTh
BETpa, HATMYHE U XapaKTep OCaJIKOB.

III. METOAbI OYUCTKHU CTOYHbBIX BO/I
1. Buonoruyeckre METOIbl OYUCTKU CTOYHBIX BOJ,.
1.1 AspoOHble:
v/ a39pOTEHK (CMECUTENb M BHITECHUTEIT),
v OHOGUIBTP PO 3aTPy3KH,
v 0YBEHHbIE METO/IbI (10JIsI (PUIIBTPALIUMH | TIOJIst OPOLIEHUS),
v/ OUOTIPY/IBL.
1.2 AnaspoOHbre:
v/ CENTUKTEHK,
v’ IBYXBAPYCHBII OTCTOWHUK,
v/ METaHTEHK.
OneMeHThI MPOGUIIS OUUCTHBIX COOPYKCHUH, UX OHOLIEHO3BI M OMOJIOTMUECKUE MPOIIECChI MAIBIX IIHMKJIOB
yrieponia, a3oTa M CEpbl, pa3BUBAIOLIMECS B BBIIIE YKa3bIBAEMBIX OUYHCTHBIX COOPYXEHHSX. Y CIOBHUSA
MPUMEHEHUS! OMOJIOIMYECKUX METOAOB OYUCTKH CTOYHBIX BOI.

2. XMU4€ECKHE METOJbl OYUCTKH CTOUHBIX BO/I.

2.1 Heiitpanu3anus KUCJIOT U OCHOBaHMU. PeareHTrl. Y paBHEHUS peaknuii.

2.2 Dkcrparuposanue. llpupona mporecca, SKCTpareHTbl W CIOCOOBI MOAAYM €ro B CTOYHBIE BOJBI.
OKCTPAKIMOHHBIE KOJOHKH.

2.3 OxwucnutensHble MeToAbl. WX o0macTe NpUMEHEHHS M HENOCTaTKH. PeareHTsl M ypaBHEHUS
XMMUYECKUX PEaKLUil.

3. O6e33apakuBaHME BOJIBI:
v/ XJIOPOM U XJIOPOCOIEPIKAIMMH BELIECTBAMH,
v propom u fiogoMm,
v’ 030HOM,
v yIIbTPa3ByKOM,
v yibTpadMoNETOBLIMH JIy4aMH,
v moHamu cepebpa.
v’ Tepmuueckoe 00e33apaKMBaHuE.
OddexTrBHOCTH. I0CTOMHCTBA M HEJAOCTATKH.

4. ®U3UKO-XUMUYECKHE METOJIbI OUUCTKH CTOYHBIX BO/I.

4.1 Koarymsiius u rokynsus. [Ipupoaa atux mporeccos, MexaHu3M o0Opa3oBaHus (iokyn. PeareHTsr:
KOAryJstHThI ¥ (QJIOKYISIHTEL, DakTophl, onpeaestonue 3h(GEeKTHBHOCTh KOATYIISIIIMOHHON OYUCTKH.

4.1.1 YcTaHOBKH JUIS KOAryJIMPOBaHUS U (PIIOKYJTUPOBAHUS MPUMECEH CTOYHBIX BOJ: CMECHUTEIIN, KaMEPHI,
OTCTOWHUKH (TOPU30HTAIILHBIC U pafualibHbIe). l0CTOMHCTBA, HEJOCTATKH, 00JIaCTh TPUMEHEHUSI.

4.1.2 DaeKTpOoXUMHUIECKOe KoaryiaupoBaHue. J|ocTOMHCTBA, HETOCTATKH, 00JIaCTh IPUMCHCHHUS.

4.2 ®notaums. [Ipupoaa GproTaMOHHBIX MTPOLIECCOB.
4.2.1 PasHoBumHOCTH (JIOTAllMM, CBSI3aHHBIE C Pa3HBIMH CIIOCO0AMHM HACBIIICHHS CTOYHOW BOJIBI
Iy3bIPbKaMU BO3yXa:
v/ HaropHas,
v/ BakyyMHas,
v (rotanus ¢ MeXaHHIECKUM ITHCIIEPrUPOBaHUEM BO3IyXa,
v (priotanus ¢ mojavueii Bo3Iyxa uepes MOPUCThIe MATEPHAIII,
JIOCTOMHCTBA M HETOCTATKH 3TUX CIIOCOOOB MOJYYEHHS MTy3bIPHKOB B CTOYHBIX BOJAX.



PaznoBuaHOCTH (hIIOTOOTCTORHUKOB:
v/ TOPU30HTAJIBHBIM,
v paJuanbHbIii,
v/ OTCTOMHUK ¢ HAKJIOHHBIMH IIJTACTUHAMH,
v 3JIEKTPOKOATyJISIIIHOHHOPIIOTAIHOHHBIE.
O6nacTe NpUMEHEHHUS, TOCTOUHCTBA.
4.2.2. I'myounnoaaresnonHas cenapanus. [Ipuanun neiicteus. JlocTonHcTBa, 001aCTh IPUMEHEHUSI.

4.3.1 CopOrus. [Tpupona copOmoHHbIX mporieccoB. COpOSHTEHI.
v/ copOLusl B IMHAMUYECKHX YCIIOBUSIX,
v’ COpOIHs B CTATHIECKHUX YCIOBHS;
CopOuroHHBIE YCTAaHOBKH.
4.3.2 Hounsii oomen. Ilpupoma mponecca. OTnnume ero oT mpoueccoB copOuuu. PasHoBuIHOCTH
WOHHUTOB. TPUPOJHBIE U HCKYCCTBEHHBIE. XapaKTEPUCTUKU HMOHUTOB. CXeMbl MOHOOOMEHHOW OYHCTKH
CTOYHBIX BOJI.

4.4 Dpanopanus. [Ipupona mporecca. PekTudukaips kak 3pamnopanuoHHbIA MeToj. IlapooTroHHON
KoJoHKa. Cxema peKTH(PUKAIIMOHHOW YCTAHOBKH HETIPEPHIBHOTO JIEHCTBUSI.

5. MexaHn4ecKHue MeTObI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpYyKLIMH OTCTOMHHUKOB:
v/ BepTHKAJIbHbIE,
v/ TOPHU3OHTAJIBHEIE,
v/ pasuajbHbIE.
5.3 Mexannyeckue peméTku. VX npegHasHaueHue U npuMeHeHue. PeméTku moapas3aensior Ha:
v/ [IOJIBUKHBIE U HETIO/IBIKHBIE;
v/ ¢ MEXaHM3UPOBAHHOMN U PYYHOM YHUCTKOM;
v/ yCTaHaBJIMBAEMBIE BEPTHKAIBHO UM HAKJIOHHO;
5.4 Tunpouwuknonsl. [Ipuanun nevicteus. [Ipeumymmectsa. O6macTh MprUMEHEHUS.
v/ OTKpBITBIE THAPOIMKIOHBI €3 BHYTPEHHUX YCTPOWCTB JUIS Pa3/IelbHOTO U3BICUYCHHUS M3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEIIECTB;
v/ OTKPBITBII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epHuctbie PUIALTPHI (HATIOPHBIE):
v' OIIHOCIIOIHEIE,
v MHOTOCJIOWHBIE.

BOITPOCHI K 3AUETY

Pasznen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoMm Bemectse. KpyroBopoT BemecTs B
o6uochepe. buomormueckue mpouecchl MajblX LUKIOB YIIEpOAa, a30Ta M Cepbl: XEMOCHHTE3,
¢dotocunTe3, rereporpodHas dukcanus CO,, OpoxxeHue, IbpIXxaHue (a’poOHOE U aHa’IPOOHOE),
aMMOHHM(UKaIMs, HUTpHduKanus (aBToTpodHas u rereporpodHas), JeHUTpUPHUKAIH, a30THUKcaIu,
acCUMWJISILIMA HUTPAToB, cyinbodukanuss u gecyibPoduxanus, acCUMWILHUSA CyIb(paroB —
Ba)XHEUIIIME MPOLECCHl OMOIOIMYECKONH OYMCTKH CTOYHBIX BOJA. [ '€oJormueckoe W ruApOXUMHUYECKOE
3HaYeHHWE LIMKIIOB yriepoja, azota u cepbl . CucremaTuka kuBoro mupa no Burrekepy. Ctpoenue
9YKapHOTHON M MPOKAapUOTHOM KiieTok. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTuBHas BUpycHast
uHpekuus. MeponpusTusa no CHUKEHHIO PUCKAa BUPYCHOTO 3apa)K€HUsI M PaclpOCTPaHEHUS] BUPYCHBIX
MHEKIH.

buoreonenos, ero opranuzanusi ¥ TpaHUIlbl. DKOJIOrHYecKrue (akTopbl. 3aKOH OTHOCUTEIIbHOTO
neicTBUs AKO(PAKTOPOB. 3aKOH OMOJIOTHMYECKOTO ONTHMYMa, €ro 3Hau€HUE JUIsl COBEPUICHCTBOBAHMUS
MPUHIIMIOB 3KOJOrM4Yeckoro HopmupoBaHus. Koncopiusa mo Masunry. Tumnbl cBA3eld KOHCOPTOB C
AIpOM KOHCOpLUMH. B3aMMOOTHOLIEHUs PACTEHUM C KMBOTHBIMH. B3aMMOOTHOLIEHUS DPACTCHUN B
¢utonenoszax. CyrouHasi, Ce30HHAs W pa3HOTOJUYHAs HM3MEHUMBOCTh (uroneHo3oB. Cykneccus:
NEpBUYHAS U BTOPUYHASL.



Pazneall. 3enéHoe CTPOMTEIBCTBO —  CO3MaHHE YCTOMYHBBIX JKOCHCTEM.
O310poBuUTE/IbHAS POJIb 3€JIEHBIX PACTEHHI.
Cozflanne yCTOWYMBBIX IKOCUCTEM:

v BidsHHE HM3BECTKOBOIO IPOMBIIIIEHHOIO a’3p030Jii HAa BEYHO3ENEHBIE KOMIIOHEHTBI
TOPOJICKUX (PUTOLIEHO30B;
Brnusinue nuokcua a3ora BBIXJIONOB aBTOTPAHCIIOPTA HA 3€JIEHBIC PACTCHUS
Bnusinue nuokcuaa cepol Ha 3€JIEHBIE PACTCHUS
3aluTHRIE MEXaHU3MbI PACTEHUHN OT JEHCTBHS arpecCUBHBIX I'a30B;
3aluTHBIE MEXaHU3MBI OT JEHCTBUS IPOMBILUIEHHOTO 1IE€JI0YHOI0 a3P030Jis;
Y CcTOMYHUBOCTH K pEKpPEallMOHHON Harpy3Ke;
OzeneHeHne  ToOpofoOB C YEPHOW METAUIypruedl U IPOU3BOJICTBOM CTPOMTEIBHBIX
MaTepuasos;
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O310pOBHUTEIBHAS POIb PACTCHUM:
Brinenenne pacTeHUsAMU KUCIOPOAA U MOTJIOIMIEHUE YIIEKUCIOT0 U APYTrUX arpeCCUBHBIX
ras3os;
[IIymo3anuTHBIE CBOMCTBA PACTEHMIA;
CHuxeHme 3anbUIEHHOCTH BO3/1yXa C yYaCTHEM PacTEHMUI;
KnumaTtoob6pasytoias posib pacTeHU;
BakTepuiiuabie CBOMCTBA pacTeHUN, (PUTOHIIUIBL;
DcTeTHYECKHE CBOMCTBA JIECOMOCAIOK.

<

SNENENENEN

Pazpgen 111. Armocdepa. Xumuueckuid coctaB. Mctounuku 3arpsizHeHus. O30HOBBIA HKpaH,
ucTopusi ero GOpMUPOBAHUS W TUTAHETApHAS POJib. MO TapHUKOBOTO 3 (deKTa MPU3EMHBIX CIOEB
aTMoc(epsl, HeraTUBHBIC MOCIEICTBUS MapHUKOBOro 3ddekra. Xumus oOpasoBaHHs aTMOchepHOTo
a’po30JIs ¢ ydacTHeM paaukajioB u apyrux gactuil (SO,, NO,, H,0O, O, CO, NH3, HNO3, H,SO,4, OH').
ATMocdepHbIe ocalku — Ipoliecc camoouuienus: atmocdeprsl. OcodeHHOCTH aTMOCc(hepsl TOPOAOB C
4EPHOW METaJUTyprueil W IMPOM3BOJICTBOM CTPOUTEIBHBIX MaTepHasioB. Vcronbp3oBaHuWe XapakTepa
MPOCTPAHCTBEHHON JWHAMHMKHU TOKa3aTellell XWMHUYECKHMX CBOICTB CHEra B CBSI3M C 3aJadyaMu
9KOJIOTUYECKOTO 30HUPOBAHUSI OCBAMBAEMOM TEPPUTOPHH U 3€JIEHOTO CTPOUTEIHCTBA TOPOIOB C YEPHO
MeTaTypruei (Ha mpumepe MpoCTPaHCTBeHHON u auHamuku pH cHera r.Maruurtoropcka). Xapakrep
MEXTO/I0BOM TUHAMUKNA XUMHUYCCKUX CBOMCTB CHETa KaK WHIMKATOP OIEHKU Pa3BUTHS YKOJIOTHUECKOM
CUTyallud B TPOMBIIUICHHBIX Topojax. DakTopsl MPOCTPAHCTBEHHOHN, CE30HHOM W MEXTOJ0BOM
JTMHAMHKY TTOKa3aTeNIeld KUCIIOTHO-OCHOBHOTO COCTOSIHHS CHETa MPOMBIIIICHHBIX TOPOA0B (Ha IpUMEpe
r.Marauroropcka).

Pazgen 1V. I'mapocdepa. BetBu kpyroBopora Bojbl, UX IJIaHETapHAs pojib. MeTeopHbIE BOJBI,
ux reresuc. [Ipomeccsl popMupOBaHU XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKHE CBOMCTBA
MPUPOAHBIX BOJA: oOuias MuHepanusauus, pH, oKMCINTENbHO-BOCCTAHOBUTENIBHBIN MOTEHIUAN, (HOPMBI
KECTKOCTM M METOJAbl  CHM)KEHUS  KECTKOCTH, (OPMBI  arpecCUBHOCTH  (YIJIEKHCIOTHas,
BBIIIIEIAYMBAFOIIAs], OOIIEKUCIIOTHAS, MarHe3uaabHas, cyabdarHas). UCTOUYHUKY 3arps3HeHus.

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 cioco6Hocts mous no K.K.I'eapoitiry. OTinune noHO-0OMEHHBIX
MPOIECCOB OT mpotecca copoumu. [Tpupoabie HOHUTHL. POPMBI TOYBEHHONW KUCIOTHOCTH: aKTyajbHasl,
oOMeHHas ¥ TUAPOIUTHYECKAS.

Buosorus nous. [TouBeHHbIE TPHOBI, X HKOJIOTHYECKUE TPYIIBI U 3KO(AKTOPHI, OTPEIEIISIONINE
ux pazButHe. [louBeHHbIE BOJOPOCIIHN, UX HKOJOTHYECKUE TPYHIBI U 3KO(AKTOPHI, ONPEAEISIOIMUE UX
pa3BuTHE. YdacTHE MOYBEHHBIX BOAOPOCIEH B METoJaX OHOJOTMYECKOW OUYMCTKH CTOYHBIX BOJI.
Jlnmaiitnukn W JUXEHOWHAWKAUMs 3arpsisHeHus armocdepsl. [louBeHHBIE JkMBOTHBIC. UX
knaccuukanus, Tpopuueckue rpynnsl. [IpocTeiimme, yepBy, 4IEHUCTOHOTHE, MieKonmuTamomue. Mx



HKOJIOTHYECKUE (PYHKIUH. Y4YacTHe MPOCTEHIIMX M YepBel (HeMaToa M KOJOBPAaTOK) B Ipoleccax
OMOJIOrNYECKOI OYUCTKU CTOYHBIX BOJ,.

Pa3nen V1. MOHMTOPHMHT cpelibl 00MTAHMSI.

ATtMocdepHbIii MOHUTOPUHT. Ero mens u 3aja4yu, NPUHIUIBI OPTaHU3AINH, KaTETOPHH MOCTOB
(cTamMOHapHBIN, TepeABMKHON mozadakelbHbId, MapmpyTHbii). IlepeaBuwxHbie mabopaTopuu
skonoruueckoro koHTpois (IVIK). Kareropuu I[IJIDK. Kpurepun BeiOOpa MeTO10B U 000pyI0BaHHUS
TJIDK. TIporpaMMbl 5KOJIOTHYECKOTO MOHUTOPHUHTA, OCYIECTBIsIeMblIe ¢ ToMolbio [TJI9K.

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

[TouBEeHHO-XUMHYECKUH MOHUTOPUHT MPOMBIIUICHHBIX TEPPUTOPUN (HA MpUMEpPE OLEHKHU
peaKiuu XBOWHOTO OMaja BEYHO3EIEHBIX IOPOJ JEpPEBbEB B MpeJesiax 30HbI PaCHpPOCTPAHEHUS
IIPOMBIIIJIEHHOT'O HIEIOYHOTO a3pPO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TEHACHIIMHU Pa3BUTHS SKOJIOTHYECKOro KOHTpousi. Poias meTonos
BH3YyaJIbHOW OMOWHIMKAIIMKM 3arpsi3HEHUST aTMOC(Ephl ¢ TOMOIIBIO BBICIIUX PACTCHUNW B CHCTEME
KOMIUIEKCHOTO MOHMTOPHUHTA MPOMBIIIJICHHBIX TOPOJOB W PEruoHoB. JIOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHAMKAIIMN 3arpsI3HEHUS aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTCHHI.

Paznen V11. Konnenuus IIK.

[Ipenensno pomyctumas kouueHTpauus (IIJIK) BemecTB-HOpMaTHUB KadecTBa OKpYXKarollei
cpenbl. TIJIK 3arpsi3usiommx atMocdepy BEIIECTB: MAKCMMAaJIbHO pa3oBas M cpeaHecyrouHas. Mx
MPUHIIMIIEI HOPMUPOBAHUS.

I[TIK 3arpssusarommx noBEepXHOCTHbIE BoAbl cymu BemecTtB: [IJIK rurnenmueckas, ITJAK
peiboxo3siictBenHas u [1JIK ouorecoxumuueckas. MIx npunnunel HopmupoBanus. Konnernus [laruna:
MaKCHUMaJIbHO HEJIEUCTBYIOIINE, TIOPOTOBBIE U TOKCUYHBIE KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BOJIE.

Henocratkn  xonuenuumu  IIJIK.  CoBepuieHCTBOBaHME  MPUHLHUIIOB  3KOJOTMYECKOTO
HOPMHPOBAHMUS: MPEJETHHO JOIMYCTUMAsI SKOJOTHYECKash Harpy3ka — allbTePHATUBHBIA IKOJIOTHYECKUI
HOPMAaTHB KaueCTBa OKPYKarOUIEH Cpe/ibl C YYETOM MPUHIIMIIOB PAlMOHAIBHOTO MPUPOIOIIOIb30BAHUS.



7 OueHOYHbBIE CPEICTBA ISl IPOBEICHUS POMEKYTOYHOM aTTeCTAllUN
a) [lnanupyemsble pe3yabTaThl 00y4YeHHs] M OLICHOYHBIE CPeICTBA LISl POBEIeHUs MPOMEKYTOYHOM aTTecTAlluM:

CTpyKTypHBIi
JNIEMEHT
KOMIIETEHIIUU

[Inanupyemsle pe3ynpTaThl 00yYeHHs

O1eHoYHBIC CpPeICTBa

OIIK-4: roToBHOCTHI0 HCHOJIb30BATH OCHOBHLIE 3aKOHBI €CTCCTBCHHOHAYYHbBIX NUCHMILUIMH B l'[pO(l)eCCPIOHa.TlLHOﬁ AC€ATCJIbHOCTH, NIPUMEHATH METOAbI

MaAaTEeMaATH4YCCK

Oro aHajausa 1 MOACJIUPOBAHHA, TCOPETHYECCKOI'O M IKCIICPUMEHTAJBHOI'O UCCJICA0BAHNSA B

H3UKE, XUMHH. IKOJOTI'UH.

3HaTh

OcHoBoIIONAraonIfe 3aKoHBl HPUPOABI: MPHHIUIBI OpPraHU3alud W Pa3sBUTHA OWOCchepsl, e
CTPYKTYPY; IPUHIIUAIBI OPTaHU3AIMH, PA3BUTHUS, YCTOHUYUBOCTH, CTPYKTYPY OMOTEOIIEHO30B.

3aKOHBI B3aUMO/JICHCTBHUS JKUBBIX OPTaHU3MOB M UX COOOIIECTB CO CPEI0i OOMTAHUSI; TPUHITUIIBI
PAIMOHAIFHOTO MPUPOJIONOJIE30BAHMS U TIEPCIICKTHBEI CO3AaHUS 3KOJIOTMICCKH OC30MaCHBIX
TEXHOJIOTUH.
CoBpEeMEHHBIC POTPAMMBI U MPOCKTHI IKOJOTHYSCKOTO MOHUTOPHHTA CPEIbl OOUTAHUS.

Teopernyeckre BOMPOCHI K  JIAOOPAaTOPHBIM |
KOHTPOJIbHOH paboTaMm, a TakkKe WHTEPAKTHBHOTO
TECTUPOBAHUS

YMmeTh

I'pamoTHO BecTH OMOMHIUKAIIMOHHBIE HAOMIOAEHUS B CBSI3M C 3aJadyaMH  9KOJIOTHYECKOTro
MOHUTOPHHIA U SKOJIOTHYECKOT0 30HUPOBAHUS OCBAaUBAEMBIX TEPPUTOPHUIL B CBSI3U C 3a1a4aMHU 3€JIEHOTO
CTPOUTEIBCTBA U CO3/IaHUS YCTONUMBBIX IKOCHCTEM.

I'paMOTHO OIlCHMBATH BIUSIHHE CBOEH NPOQECCHOHATBHON ESATENBHOCTH Ha BCE KOMIIOHEHTBHI
(hOHOBBIX TEppUTOPHUHL, ypOaCHCTEM U TIIAHUPOBOYHBIX 0OPa30BaHUH.

[TpuMeHATh METO/IBI PAlIMOHAIBFHOTO IIPUPOIOIIONB30BAHMS AL CO3JaHNS YCTOWIHUBBEIX 9KOCHCTEM.
PaccunThIBaTh TEXHWYECKHE PEUICHHUS MO YMEHBIICHHIO TEXHOTEHHOTO BO3JECHCTBHS HAa IPUPOJHBIE
KOMIIOHEHTHI

OTBevaTh Ha BOIIPOCHI K 1a0OPaTOPHBIM paboTam u
VHTepakTUBHOTO TECTUPOBAHUS

Baagern

[IpakTHyecKkuMHU HaBBIKAMHU 110 ONPEIETICHUIO YPOBHEH BO3/IEHCTBHS aHTPOIIOTEHHBIX (PaKTOPOB Ha
9KOCHCTEMBI,

MeTomaMu METOJIBI PALIMOHAIBHOTO MTPUPOJIONOIB30BAHUS TSI CO3AaHNS YCTONIMBBIX IKOCUCTEM Ha
JTarne NPOEKTUPOBAHUS 3€IEHOTO CTPOUTEILCTBA.
CrocobamMy MUHMMH3AIUN HEOJIAarompHUATHOTO BO3JEHCTBUS Ha OKPYXKAIOUIYI0 NMPHUPOAHYIO Cpexy U
3/I0POBbE YETOBEKA

Hapbikamu BU3YaJIbHBIX ME€TOJI0B
S3HAaHUAMH 3aKOHOB TIPUPOABI.
OCHOBAaHbI

9KOKOHTPOJTS,
Ha KOTOPBIX OHH




0) Ilopsaiok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIIUM, IOKA3ATEeIM U KPUTEPHHU
OllCHUBAHMSA:

OnenuBaetcst paboTa Ha 1a00PATOPHBIX, B OTBETaX HA TEOPETUYECKUE BOIIPOCHI, B TOM UHUCIE Y
AOCKH, BO BJIAAICHUU TPAKTUYCCKNMU HABbIKAMHU BU3YAJIbHOI'O 9KOJIOTHYCCKOI'0 KOHTPOJIA.

Kpurepun oueHku 3auéra:

1. OueHka «3a4Te€HO» BBICTABIIAETCS CTYJAEHTY, KOTOPBII

- IPOYHO YCBOWJI IIPEyCMOTPEHHBII IPOrpaMMHBII MaTepual;

- IPaBUJIbHO, apI'YMEHTUPOBAHO OTBETUII Ha BCE BONPOCHI, C IPUBEACHUEM IIPUMEPOB;

- MOKa3an IIyOOKHE CHCTEeMAaTU3MPOBAaHHBIE 3HAHMSI, BIaJeeT NMPHUEMaMHU PACCYXIEHUS U
COIIOCTABJIIET MaTepuai M3 pPa3HbIX HMCTOYHUKOB: TEOPHUIO CBS3BIBAET C IPAKTUKOH, IPYrUMH
TeMaMHM JaHHOTO Kypca, IPYrHX U3y4aeMbIX IPeAMETOB.

- 6e3 OImMOOK BBITIOIHUI MPAKTHYECKOE 3aaHuUE.

2. OueHKa «HE 3a4TE€HO» BBICTABJISETCS CTYIEHTY, KOTOPbIM HEe MOJIY4MJI JIOMYCK K claue
3auéTta 1o OusieTaM WIM B cillydyae JOIycKa K 3auéTy Mo OujeTaMm IMpaBWJIBHO OTBETHIJI HAa OJUH
BOIIpOC OujeTa, a B OTBETAX Ha J[Ba JAPYruX BOIpoca OujeTa JOMYCTHII CYLIECTBEHHbIE OLIMOKH,
HE MOXET OTBETUTb Ha JIONOJHUTEIbHBIC BOIPOCH MpPENOJaBaTeNss U HE HUMEET LEIOCTHOIO
npejacTaBieHust o gucuumiuHe. CaMocTosTeNlbHAs 3aMEHa CTYJIEHTOM OJHOIO BOIpoca Ousera
JPYTUM paclieHUBAeTCs Kak OTCYTCTBHE OTBETa [0 BOIpoCy Ouiiera.

BOITPOCHI K 3AUYETY

Pa3nea 1. buocdepa. Yuenue B.M.BepHanckoro o >xuBoM Bemiectse. KpyroBopor BemiecTs B
Oouocdepe. buosmormueckue mnpoueccsl MalblX LUKIOB YIJIEPOAd, a30Ta M CEepbl: XEMOCHHTE3,
¢orocuntes, rereporpodpHas ¢ukcamus CO,, OpoxeHue, IbIxaHue (a’poOHOEe M aHA’pOOHOE),
aMMOHHU(DUKaIMs, HUTpUPUKAUs (aBTOTpodHas U reTepoTpodHasi), ACHUTpUPUKaLKs, a30TPUKcaIys,
acCCUMWJIALIMSA HUTPATOB, Cyibpopukanus U jaecyabGodukanus, acCUMUISALMS CyIbpaToB —
BayKHEHIINE Mpolecchl OMOJOTUYECKOW OYMCTKM CTOYHBIX BOJ. ['eosormueckoe U THIPOXMMHYECKOE
3HAUEHUE LIMKJIOB YIiepoja, a3ora W cepbl . Cucremaruka >xuBoro mupa no Burrekepy. Ctpoenue
SYKapuOTHOMN U MPOKapUOTHOM KIIeTOK. Bupyc — HekneTouHast popma xu3Hu. [IpoaykTuBHast BUpycHas
uHOeKus. MeponpusaTys N0 CHUKEHHIO PUCKa BUPYCHOTO 3apa)KeHUs U PaclpoCTPaHEHHsI BUPYCHBIX
MHDEKIHH.

buoreorieHo3, ero opranuzanusi U rpaHUIbl. DKoJOTHYecKUe (PakTopbl. 3aKOH OTHOCHTEIBHOTO
NeHCTBUS 3KOPAKTOPOB. 3aKOH OMOJOTMYECKOTO ONTUMYMa, €ro 3Hau€HUe Ul COBEPILIEHCTBOBAHUS
IIPUHLIMIIOB 3KOJIOTHYECKOro HopmupoBaHus. KoHcopuus no Masunry. Tumsl cBsizell KOHCOPTOB C
SIPOM KOHCOpUMH. B3aMMOOTHOIIEHUS PacTeHUM C JKUBOTHBIMH. B3aMMOOTHOIIEHUS pPACTEHHI B
¢utonenozax. CyrouHasi, Ce30HHAs W pa3HOTOJUYHAS HM3MEHUYMBOCTH (uroneHo3oB. Cykieccus:
NepBUYHAs U BTOPUYHAS.

Pasnenll. 3eaénoe CcTPOMTEIBCTBO —  CO3JaHHE  YCTOMYHUBBIX  JKOCHCTEM.
O3nopoBuTeIbHAS POJIb 3€J1EHBIX PACTCHHUH.
Co3anvie YCTOMYMBBIX IKOCUCTEM:

v BrusiHHE W3BECTKOBOTO TMPOMBIIIIEHHOTO a3p030Jii HAa BEYHO3EIEHBIE KOMITOHEHTBI
TOPOACKUX (DUTOIIEHO30B;
BimsiHne nrokcuaa a3ora BBIXJIONOB aBTOTPAHCIIOPTA HA 3€JEHBIE PACTEHUS
Binsare nuokcuna cepsl Ha 3€JIEHBIE PACTCHMUS;
3aluTHBIE MEXAaHU3MbI PACTEHHUH OT IEMCTBUS arpECCUBHBIX T'a30B;
3aluTHBIE MEXaHU3MBI OT JEHCTBUS IPOMBILUIEHHOTO IIEJI0YHOIO a3pO30Jis;
Y CTOMUHUBOCTH K pEKPEAIMOHHON HArpy3Ke;
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v OsesneHeHHE  TOPOMOB C YEPHOW METATYPrHedl W MPOU3BOACTBOM CTPOHTEIBHBIX
MaTEepUasoB;

O3110poBUTENIbHAS POJIb PACTECHUI:
Brinenenue pacteHUsIMU KUCIOPOAA U MOTJIOMIEHUE YTIIEKUCIIOrO U APYTUX arpeCCUBHBIX
ra3os;
[Iymo3amuTHbBIE CBOMCTBA PACTCHUH;
CHukeHme 3anbUIEHHOCTH BO3/1yXa C y4aCTHEM PacTeHHIA;
KnumaTtooOpasyrormiasi pojib pacTeHU;
bakrepuruaHbie cBOWCTBa pacTeHUH, (DUTOHITUIBL,
DcTeTHYecKHe CBOMCTBA JIECOMOCAI0K.

<
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Pasnean 111. Armocdepa. Xumuueckuii coctaB. Mctounuku 3arps3HeHusi. O30HOBBINM 3KpaH,
ucTopusi ero (OpMUPOBAHUS U TUTAHETApHASI POJib. Mojenu MapHUKOBOro 3G (eKTa MPU3EMHBIX CIIOEB
aTMoc(epsl, HeraTHUBHBIC TMOCIEICTBUS MapHUKOBOro 3¢dekra. Xumus oOpa3oBaHus aTMOChHEpHOTo
a’po30JIs ¢ yyacTHeM paaukajioB u apyrux gactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMocdepHbIe ocaKi — Mpolecc camoouuiieHus: armocdeprl. OcobeHHoCTH aTMOc(hepsl TOPOAOB C
4EPHOW METaJUTyprueii W IMPOU3BOJCTBOM CTPOUTEINBHBIX MaTepuasioB. VICIIONIb30BaHHE XapakTepa
MIPOCTPAHCTBEHHON [WHAMHKU TOKa3aTelled XWMUYECKHMX CBOICTB CHera B CBSI3M C 3aJadyaMu
9KOJIOTUYECKOT'0 30HUPOBAHUS OCBAMBAEMOM TEPPUTOPHH U 3€JIEHOTO CTPOUTEIHCTBA TOPOIOB C YEPHOI
MeTaJTyprueil (Ha nmpumepe MpocTpaHCTBeHHOM u auHamuku pH cHera r.Maruurtoropcka). Xapakrep
MEXXTO/I0BOM TUHAMUKHA XUMHUYCCKUX CBOMCTB CHETa KaK WHIMKATOP OICHKH Pa3BUTHSI dKOJOTHICCKON
CUTyallud B TMPOMBILIUICHHBIX Topojax. DakTopsl MPOCTPAHCTBEHHOHN, CE30HHOM U MEXr0J0BOM
JTUHAMHKY TTOKAa3aTeNIeld KUCIIOTHO-OCHOBHOTO COCTOSIHHS CHETa IMPOMBIIIICHHBIX TOPOAOB (HA IpUMEpe
r.Marauroropcka).

Pazgen 1V. I'mapocdepa. BetBu kpyroBopora Bojbl, UX IJIaHETapHas poJib. MeTeopHbIe BOIbI,
ux resesuc. [Iporeccsl popMupoBaHUsS XUMHUYECKOTO COCTaBa METEOPHBIX BOJ. XUMHYECKHE CBOICTBA
IPUPOJHBIX BOJ: 001Ias MuHepanu3auus, pH, oKMCIUTETbHO-BOCCTAHOBUTENBHBINA MOTEHLIUAN, (OPMBI
KECTKOCTU M METOJAbl  CHIDKEHHS  JKECTKOCTH, (OpPMBI  arpecCUBHOCTH  (YIJIEKUCIIOTHAs,
BBIIEJIAYHMBAIONIAs], OOLIEKUCIOTHAS, MarHe3uajbHas, cynbdarHas). IcTouHuKN 3arps3HeHus..

Paznen V. IlouBa — xkomMmoHeHT Ouocgepsnl. [lnanerapHas poyib MOYBBI M POJIb NOYBHI B
ouoreonenosze. Konnenuus B.B.JlokyyaeBa o ¢axTopax nouBooOpasoBanus. Ilpoduns nmoazomucroii
nouBsl. Teopus MoA301000pa30BaTEIBLHOrO MpOLECCa.

Xumus noys. [TornorurensHas ciocooHocts mouB no K.K.I'expoiiyy. Otnuune noHo-0OMEHHBIX
mporeccoB OT npouecca copouuu. [Tpuponnsie HOHUTHL. DOPMBI TOUBEHHOM KUCIOTHOCTHU: aKTyallbHas,
OOMEHHasi ¥ THAPOJIUTUYECKAS.

Buonorus nous. [louBeHHbIe rpuOBI, X 3KOJOTHYECKHE TPYIIBI U SKO(AKTOPHI, ONPEAETSIONINE
ux pa3ButHe. [TouBeHHBIE BOJOPOCIIH, UX HKOJOTHUYECKUE TPYIIBI U 3KO(AKTOPHI, ONpEAEsIomue uX
pa3BuTHE. YdacTMe MOYBEHHBIX BOJOpOCIEH B MeTogax OMOJIOTMYECKON OYMCTKM CTOYHBIX BOJ.
JlMmaiiHukM W JTUXEHOMHAMKauusa 3arpsisHeHust atMmocdepbl. [louBeHHble kuBOTHBIE. MX
kjaccudukanus, Tpopudeckue rpynnsl. Ilpocreiimve, yepBu, WieHHCTOHOTHE, MiekonuTawomue. Ux
HKOJIOTHYECKHE (PYHKIUHU. YYacTHe MPOCTEHIIMX M depBeil (Hemarol M KOJOBPATOK) B Mpoleccax
OMOJIOTMYECKON OYUCTKU CTOYHBIX BOJI.

Pa3nesa V1. MoHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MoHUTOpHHT. Ero 1enb W 3aaayu, TPUHIUIBI OpraHU3allii, KaTeropuu MOCTOB
(cTamMoHapHBIN, TepeABHMXKHON  mozdaKelbHbI, MapupyTHbii). [lepeaBmwxHbie mabopaTopuu
skonoruueckoro koHTpois (IVI9K). Kareropuu IIJIDK. Kputepun BpiOOpa MeT010B U 000pyIOBaHUS
TJIDK. TIporpaMMbl 5KOJIOTMYECKOTO MOHUTOPHUHTA, OCYIIECTBIsieMbIe ¢ ToMolIbio [TJIOK.

[Iporpammbl  aTMOC(EpPHOT0 M THAPOXMMHUYECKOTO MOHUTOPHUHTA (Ha MpUMEpE HCCIEAOBAaHUS
KHCIIOTHO-OCHOBHOTO COCTOSIHUS CHEera I.MarHuToropcka).



[IouBEHHO-XMMUYECKUN MOHUTOPUHI TNPOMBIIUIEHHBIX TEPPUTOPUN (HA MpPUMEPE OLIEHKU
peakuuu XBOMHOIO OMNaJa BEYHO3EIEHBIX IIOPOJ JAEPEBBEB B IPEIENax 30HBI PACIPOCTPAHEHUS
IIPOMBIILIJICHHOTIO HIEJIOYHOTO a3pPO30JIsl.

Busyanuzanus — cCOBpeMEHHbIE TEHACHIIMHA Pa3BUTHs dKOJOTHYECKOrOo KOHTPOJs. Poiap meTonoB
BU3YQJIbHOW OWOMHIMKAIIMK 3arpsi3HEHUS aTMOC(ephl C MOMOIIBIO BBICIIMX PACTEHHH B CHUCTEME
KOMIUIEKCHOTO MOHMTOPHHIA IPOMBIIIJICHHBIX TOPOJOB W PEruoHOB. JlOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHIMKAIIH 3arPs3HEHUS] aTMOC(EPHI C MOMOIIBIO BHICIINX PACTEHHH.

Paznen V11. Konnenuus IIK.

[Ipenenbro nomyctumas konmeHTpauus (I1/IK) BemecTB-HOpMaTHB KauecTBa OKpYyKaroliei
cpensl. TTJIK 3arps3Hsromux arMocdepy BEIIeCTB: MaKCHMAIbHO pa3oBas U cpelHecyTodHas. Mx
MIPUHLUIIBI HOPMUPOBAHUSI.

[TIK 3arpssHsrommx noBEepXHOCTHbIE BoAbl cymu BemecTtB: [IJIK rurnenmueckas, 11K
peidoxo3saiictBenHas u [1/IK 6uoreoxummuueckas. x npuniunsl HopmupoBanusi. Konuenuusa [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIINE, IOPOTOBBIE U TOKCUYHBIC KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BOJIC.

Henocratkn  xonuenuumu  IIJIK.  CoBepuieHCTBOBaHME  NPUHLMIIOB  HKOJIOTUYECKOIO
HOPMHPOBAHMUS: MPEJLIHHO JOIMMYCTUMAsA SKOJOTHYECKasi Harpy3ka — allbTePHATUBHBIA KOJIOTHUYECKUI
HOPMAaTHB KaueCTBa OKPY>KarOUIEH cpeibl C Y4ETOM NMPUHLIMIIOB PAlMOHAIBHOTO MPUPOIOIIOIb30BAHUSA.

8 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHHe TN CIHILTHHBI

a) OcHOBHas1 JIUTEpPaTYpa:

1. JlerocraeBa, T. b. boranuka u axonorus : yueonoe nocooue / T. b. Jlerocraera ;
MI'TY. - Maruutoropck : MI'TY, 2016. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ TuTy.
3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2801.pdf&show=dcataloques/1/11329
93/2801.pdf&view=true (mara oopamenus: 01.09.2020). - MakpooOBeKT. - TEKCT : 37eKTPOHHBIMA.
- Cenenust noctymnHsl Takke Ha CD-ROM.

2. Jlerocraesa, T. b. 3oonorus u skomnorus : yueobnoe nocodue / T. b. Jlerocraesa ;
MI'TY. - Maruutoropck : MI'TY, 2016. - 1 3JIeI<Tp0H ont. auck (CD-ROM). - 3arn. ¢ Turyn.
JKpaHa. URL:

https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 2825.pdf&show=dcatalogues/1/11330
61/2825.pdf&view=true (mara obpamenus: 01.09.2020). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIA.
- Cepenus noctymHbl Takxke Ha CD-ROM.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

3. Aonymmuna, JI. 1. Dxomnorus : yaeoHoe ocoowue / JI. I1I. AGaymmaa. - MarHuTOropcK
: MITY, 2014. - 65 c. : HIL., TaOlII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=872.pdf&show=dcatalogues/1/111836
4/872.pdf&view=true (nara oopamenus: 01.09.2020). - MakpooOBeKT. - TEKCT : 37EKTPOHHBIH. -
ISBN 978-5-9967-0561-0. - IMeeTcs eyaTHBINA aHAJIOT.

4. Nnbuna, O. FO. Dkonorus B muuax : yaebnoe nocodue / O. F0. Unbuna, E. A. Bonkosa
; MI'TV. - Maruuroropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ TuTyiL.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3195.pdf&show=dcatalogues/1/11366
92/3195.pdf&view=true (mara oopamenus: 01.09.2020). - MakpooObeKT. - TeKCT : AIEKTPOHHBIN.
- Cerenus noctymHbl Takxke Ha CD-ROM.

5. Opexosa, H. H. 'opnonpombinutienHas skonorus : npaktukyMm / H. H. Opexoga, O. E.
I'opnosa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 sanektpon. ont. guck (CD-ROM). - 3ari. ¢
TUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3418. pdf&show-dcataloques/l/l1398
57/3418.pdf&view=true (mata oopamenus: 01.09.2020). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN.



https://magtu.informsystema.ru/uploader/fileUpload?name=2801.pdf&show=dcatalogues/1/1132993/2801.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2801.pdf&show=dcatalogues/1/1132993/2801.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2825.pdf&show=dcatalogues/1/1133061/2825.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2825.pdf&show=dcatalogues/1/1133061/2825.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=872.pdf&show=dcatalogues/1/1118364/872.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=872.pdf&show=dcatalogues/1/1118364/872.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3195.pdf&show=dcatalogues/1/1136692/3195.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3195.pdf&show=dcatalogues/1/1136692/3195.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3418.pdf&show=dcatalogues/1/1139857/3418.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3418.pdf&show=dcatalogues/1/1139857/3418.pdf&view=true

- Cenenust noctynusl Takke Ha CD-ROM.

6. OpexoBa, H. H. 'opHOonpombIiieHHas skojorus : ydebHoe mocobue [mist By3oB] / H.
H. OpexoBa, O. E. TI'opnosa, H. B. ®aneea ; MI'TY. - Marautoropck : MI'TY, 2018. - 1
anektpoH.  ont. guck  (CD-ROM). - 3Barn. ¢ turyn. okpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3755.pdf&show=dcatalogues/1/15278
04/3755.pdf&view=true (mara oopamenwus: 01.09.2020). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN.
- Crenenus noctymabl Takxke Ha CD-ROM.

7. PybanoBa, H. A. Dxosorust : KpaTKuid Kypc JeKIui : ydeObHoe mocooume / H. A.
Py6anoBa ; MI'TVY. - Marautoropck : MI'TVY, 2013. - 1 anekrpos. onrt. auck (CD-ROM). - 3arm.
c TUTYII. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1369. pdf&show dcatalogues/1/11238
23/1369.pdf&view=true (mara oopamenwus: 01.09.2020). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN.
- Crepenus noctymsbl Takxke Ha CD-ROM.

8. Uepumnnes, B. JI. Dxonorus mpoOMBINUICHHBIX PETHOHOB : yueOHoe mocodue / B. ]I
UYepunanes, O. 0. Unpunra. - Marnutoropck : MI'TY, 2015. - 51 c. : wr, tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=83.pdf&show=dcatalogues/1/1118363
/83.pdf&view=true (mara o6pamienus: 01.09.2020). - MakpooObekT. - TeKCT : IEKTPOHHBIN. -
HNmeercs nevarHslil aHaor.

B) MeToauueckue yKa3aHus:

1. Kopo6osa H.JI. Onenka noka3zateiieii KUCIOTHO-OCHOBHOT'O COCTOSTHUS TIOYB U MIPUPOTHBIX BOJ
c momompio uoHOMeTpuu [TexkcT]: Merox. ykasaHmsa K nabopaTopHOW paboTe IS CTYACHTOB
cnermanbHOocTH 280101 Bcex ¢opm oOyuernms / H.JL. KopoGosa; MITY, [kad. [IDubXI]. -
Maruuroropck, 2009. — 22 c.

2. Kopo6osa H.JI. BusyanpHast OMOWHAMKAIHS 3aTpSI3HEHNS aTMOC(EPHl YPOOCHCTEM HIEIIOYHBIM
a’po30JIeM M JUOKCHAOM a30Ta C IMOMOUIBbIO BBICIIMX PAaCTEHUH B MOJEBBIX W KaMEpaJbHBIX YCIOBHUSX
[Tekct]: MerTon. ykazaHusi K JlabopaTOpHOW paboTe Jisi CTYyJSHTOB BCEX HampaBlieHHH Bcex (opm
o0yuenus / H.JI. KopoGosa; MI'TVY, [kad. [IDubX/I]. — Marauroropck, 2016, c.10.

3. Kopob6osa H.JI. BusyanbHas olleHKa peakI[iil CHETa M XBOWHOTO OMajJila B CBS3W C 3a/ladyaMH
3en€Horo crpoutenbcTBa [TeKkcT|: MeToA. ykasaHus K JaOopaTopHOH paboTe A CTyJIEHTOB BCeX
HanpasiieHuit Bcex ¢popm ooyuenus / H.JI. Kopobora; MI'TY, [kad. [1OubX/]]. — Marauroropck, 2017,
c.9.

r) Ilporpammuoe odecnieuenne u MHTEpHeET-pecypchbl:

Haumenoanue [10 Ne norosopa Cpoxk J1eHCTBUS JIUIICH3UH
MS Windows 7 1-1227 o1 08.10.2018 . 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpovHO
7Zip cB000THO pacmpocTpansiemoe [10 OeCcCpOIHO

HNuTepHeT-pecypcebl:

Caiitr Munucrepctsa [Ipuponusix Pecypcos http://mnr.gov.ru;

Caiit Munucrepcrsa [Ipupoanbix Pecypcos Uensiounckoii odmactu http://minprom74.ru;
Kpacnast kaura Uensiounckoit odiactu http://redbook.ru;

Yensounckuit runpomereonientp http://chelpogoda.ru;

CaiiTel  XKypHaJIOB  “OKOJIOTMYECKHE CHCTeMbl W  mpubopel”, “Okonorus u
npomslilieHHOCTh Poccun™, “JlecHoe x03siicTBO”, “UHKeHepHast SKOIOTHS .

agkrownE

9 MarepuajibHO-TeXHUYECKOe olecredeHne TUCHUNINHBI

Tun u Ha3BaHUE ayAUTOPUHI OcHalieHue ayguTopumn

JlexuMoOHHas ayguTOpUs MynbTUMEAUITHBIE CPEACTBA XPAHEHHUS, IIEpeJadl U
IIpEJCTaBICHNUs NHPOPMALIUU

Jlaboparopus SKOJIOTHH 1. ITeiieBast kamepa
2. I'azoanamuzarop ['X-1
3. 3 doroansboma (dopMbl nerpaganyivi BEUHO3EIEHBIX



https://magtu.informsystema.ru/uploader/fileUpload?name=3755.pdf&show=dcatalogues/1/1527804/3755.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3755.pdf&show=dcatalogues/1/1527804/3755.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1369.pdf&show=dcatalogues/1/1123823/1369.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1369.pdf&show=dcatalogues/1/1123823/1369.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=83.pdf&show=dcatalogues/1/1118363/83.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=83.pdf&show=dcatalogues/1/1118363/83.pdf&view=true
http://mnr.gov.ru/
http://minprom74.ru/
http://redbook.ru/
http://chelpogoda.ru/

Tun v Ha3BaHMe ayIUTOPUN

OcHalleHne ayauToOpun

XBOWHBIX JIECOMOCAAOK T. Marauroropcka, r. Ysl, T.
Yensbuncka); PotoansOo0M (TOpHas CTENb);

4.T'epbapmii (o6pa3sis BEYHO3€EJIEHBIX XBOWHBIX
JIECOTMOCAIOK,  JErpajupOBaHHBIX  MOJX  JICHCTBUEM
aTMOC(EepHBIX pUMeceii);

HNonomep N-150M

5.YuuBepcanbHast UHAUKAaTOpHAs Oymara
JuctunnupoBaHHas BoJa

6.AnTekapckue BeChbl (TOYHOCTh: YETBEPTHINM 3HAK IOCIE
3arsIToi ), pa3HOBECHI;

7.006pa31bel XBOHHOTO omnaaa (POHOBBIX TEPPUTOPHIA.

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

10. DnexkTpoHHBIE BEpCHH BOIPOCOB K 3a4€Ty, J1a0OpaTOpHBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOYHUKOB.

Memoouueckue ykazanus:

1. Kopo6oBa H.JI. ®PH3MKO-XUMHUYECKHE TMPOIECCHI B
texHochepe [Tekcr]: meroa. ykazaHUs K 3a4ery Ui
cryaentoB cnenuanbaoct 280101 Bcex ¢opm oOyueHus /
HJL. Kopo6osa; MITY, [kad. IIDubX/]. —
Maruuroropck, 2009. — 22 c.

2. Kopob6oa H.JI. OmeHka rmoka3aTenel KHCIOTHO-
OCHOBHOT'O COCTOSIHMSI [I0YB M IIPUPOJHBIX BOJI C TOMOUIBIO
noHoMerpun [TekcT]: MeTox. yka3zaHus K 3a4eTy A
ctyneHToB cneruanbHoctd 280101 Becex popm oOydenus /
HJL.  Kopob6oa; MITY, [kadp. IIDubX/]. —
Maruuroropck, 2009. — 22 c.

AyauTOpUU TSI CAMOCTOSITETLHOM
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YUTAJIbHBIE 3AJI6I OMOIMOTEKHN

[lepconanbuble koMmmbroTepel ¢ maketoM MS Office,
BBIXOJIOM B VIHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
WH(POPMaITMOHHO-00Pa30BaTEIBHYIO CPE/ly YHUBEPCUTETA

[Tomernienus s XpaHeHUs
poUIAKTUIECKOTO
00CITy>)KUBaHHsI y4eOHOTO
000pyI0BaHUs

xadwr JUTSL XpaHeHUus y4eOHO-METOINYECKOM
JOKYMEHTAIlMK, Yy4eOHOTO 00O0pydoBaHUS H  y4eOHO-
HarJISTHBIX TTOCOOUH.




