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1 He.]'ll/l OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCHMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOM ATHKH, KaK 0053aTEIBHOTO YCJIOBHS YCTOHYMBOTO PAa3BUTHS, MOJYYCHUE HEOOXOIMMBIX
0a30BBIX TOHATHM IS CO3MAaHWS TIPEACTaBIICHHA O Oumocdepe, MecTe B HEHM dUelOBeKa, O IpoOdiieMax,
CBSI3aHHBIX C B3aUMOJICHCTBHEM OOIIECTBA W TMPHUPOJBI, a TAKKE BOCIHWTAHHE Y CTYJCHTOB YMCHUS
OIICHUBATh PE3YJIbTaThl YCIIOBCUSCKOM ACSITEIHLHOCTH C MO3UIMH COXPAHCHUS MPUPOIHON U KYJIbTYPHOM
CpeIbl, CIIOCOOHOCTH HAIPABIIATH CBOIO MPO(EeCCHOHATBHYIO JIEATEIHHOCT Ha COXpaHeHne onocheps! Kak
CpeIbl OOUTaHUS YeITOBEKa.

2 Mecto gucuuiiuebl B cTpykrype OOII noaroroBku 0akajsaBpa

HucuunnuHa «3JKOJIOTHS» BXOOUT B 0a30ByI0 4acTh Onoka | oOpa3zoBaTenbHON MPOrpamMMEI
(b1.B.17).

Jns w3ydeHus NUCIUIUIMHBI HEOOXOAWMBI 3HaHWs (YMEHUS, HaBBIKH), CHOPMHUpPOBaHHBIE B
pe3ysibTaTe M3ydeHUs MUCHUILUIMH «Dusukay, «Xumus», «Marematukan, «buomorusy, «['eorpadusn»,
«IIpuponosenenuey, «Madpopmarnuka.

3HaHus (YMEHMS, HABBIKH ), IOJIyYCHHbIEC IPY U3YYEHUHN JAaHHOW JUCLUILINHBL, Oya1yT HEOOXO0IUMBI
JUISL NTOTOBOM TOCYZIapCTBEHHON aTTeCTaIliH.

3 Komnerenuuu oOyuarmoumierocsi, (popmMupyemMblie B pe3yjbTaTe OCBOCHUS] JUCHUIIMHBI U
IUIAHUPYEeMbIe Pe3yJbTaThl 00y4eHust

B pesynbrate 0ocBOEHMS AUCIUIUIMHBI (MOAYIISA) «DKOJOTHS» OOYYarOIIUKCS IOKEeH 00JanaTh
CIICAYIOMIMMH KOMIIETCHIIUSIMHU:

CTpyKTypHBIH
3JIEMEHT YpoBeHb OCBOEHUSI KOMIIETEHIINI
KOMIIETEHIINU

IIK-9: cnoco0HOCTHI0 MPOBOAUTH MePONPHUATHS MO NPOGHIAKTHKE NPOU3BOICTBEHHOT0
TpaBMaTH3Ma 1 NpogeccHOHAIbHBIX 3200/J1eBaHMil, KOHTPOJIHPOBATH COOIIOICHHE IKOJIOTrHYeCKO
0€e3011aCHOCTH NPOBOAUMBIX padoT

3HaTh OcHOBoOTIONIATAIONINE 3aKOHBI TPUPOABI: TPUHIUIBl OPTaHW3allUd W Pa3BUTHUS
ouocheppl, €€ CTPYKTypy;, IPUHIMUIBI OpraHW3allMH, Pa3BUTHUS, YCTOHYHMBOCTH,
CTPYKTYpYy OHOTEOILIEHO30R.

3aKOHBI B3aUMOJICHCTBHS KUBBIX OPTaHU3MOB M UX COOOIIECTB CO Cpeaoin
00WTaHUS; PUHIIUITBI PAITHOHAIBHOTO MPUPOAOIIOIL30BAHMS U TICPCIIEKTHBBI
CO3/IaHHsT DKOJOTHUECKH OE30ITaCHBIX TEXHOJIOTHI.

CoBpeMeHHBIE MTPOTPaMMBbI U MPOEKTHI IKOJIOTHYECKOTO MOHUTOPHHTA CPEJIBI
oOHnTaHu.

YmMmeTs I'pamoTHO BecTH BU3yallbHbIE OMOWHANKAIIMOHHBIE HAOIIOAEHNS B CBS3U C
3ala4aMM HKOJIOTUYECKOIO0 MOHUTOPHHTA ¥ TPAMOTHO OLIEHUBATH IOCIIEACTBHSI CBOEH
npodecCHOHANIBHON IEATETbHOCTH.

[IpuMeHSTh METOIBI PAIMOHATFHOTO MTPUPOIOTIONB30BAHUS TSI CO3/TAaHMS
YCTOMYMBBIX 9KOCHCTEM C IIOMOIIBIO 3€JIEHOTO CTPOUTENHCTRA.

Brnanetsb IpakTHYeCKUMHU HABBIKAMH 10 OTPEICICHUIO YPOBHEH BO3CHCTBIS
AHTPOIOTEHHBIX (PAKTOPOB HA YKOCHCTEMBI,
MeTomaMu METOBI PAIllMOHAIBHOTO TPUPOIOIOIB30BAHMS IS CO3MaHMUS
YCTOWYHMBBIX IKOCUCTEM Ha 3Tare MPOSKTHPOBAHUS 3¢TEHOTO CTPOUTEIHCTRA.
CrocobaMi MUHUMHU3AIHK HEOIArOnpUsATHOTO BO3CHCTBHS HA OKPYKAIOIIYFO
TPUPOTHYIO CPEJy ¥ 3I0POBbE UEIOBEKA

0K-9: cnmoco6HOCTBIO HCNOIBb30BATH NPHEMBI IEPBOI MOMOIIM, METOAbI 3ALUTHI B YCJI0BHAX
4Ype3BbIYAHHBIX CHTYAU

3HaTh MeTombl CHUKEHHS aHTPOITOTCHHBIX BO3JICHCTBHM, a TAKXKE MEPCIICKTUBBI UX
COBEpPIIECHCTBOBAHUS. MeponpusTHs 0 00eCIIeYeHUIO dKOJIOTHIECKON 0€30IaCHOCTH




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINT

YpoBeHb OCBOCHUSI KOMIIETEHIIUN

TEXHOJIOTHM M TEXHUIECKHIX ITPOCKTOB.

YmeTs

['pamoTHO BecTH BuU3yalbHbIE HaONIOJEHHA B CBS3M C  3aJa4yaMu
HKOJOTUYECKOIO0 MOHUTOPUHTA.

['paMOTHO oOleHUBAThH BIUSHUE CBOEH MpPOGECCHOHATBLHOU NESATENbHOCTH B
CBSI3U C 3a/lauaMU 3alllUThl MPOU3BOJICTBEHHOTO IMEPCOHANA W HACEJICHHUS OT
JEHCTBUS OMACHBIX U BPEIHBIX (PAKTOPOB.

[IpuMeHATh METOIbl PAlMOHAIBHOTO MPUPOJIONOIB30BAHUS I CO3/IaHUS
YCTONYMBBIX IKOCHUCTEM.

PaccunThIBaTh TEXHUYECKHE PEIICHUS IO YMEHBIICHUIO TEXHOTEHHOTO

BO3I[€ﬁCTBHH Ha IMMPHUPOJHBIC KOMIIOHCHTLI.

Bnanets

[TpakTHYeCKUMH HaBBIKAMH IO OIPEICIICHHUIO YPOBHEH BO3ICHCTBHS aHTPONOT€HHBIX
bakTOpOB Ha SKOCHCTEMB,
MeTtonamMu METOABI PAMOHATBHOTO PUPOIOTIONBE30BAHUS TS CO3IAHHS

YCTOMYMBBIX 9KOCHCTEM Ha dTane NPOEeKTHUPOBaHUS 3€71EHOI0 CTPOUTENHCTRA

4 CTpyKTypa U coiepKaHHUe TN CHUILTTHHbI

OO61as TpyA0eMKOCTh IUCHUIUIMHBI cocTaBisieT 3 enunulibl; 108 vaca:
- KOHTaKTHas paboTa — 6,4 akaJIeMUYECKUX Yaca;

-ayuTopHas pabota — 6 akaJJeMHUYECKUX Yaca;

-BHeayauTOpHas pabora — 0,4 akajgeMUYECKUX Yaca;

- camocTosTeabHas padbora — 97,7 akaJleMHYECKUX Yaca;

-KOHTpPOJIb — 3,9 akaJeMHUUeCcKUX Yaca;

- 3a4€T
AynuTtopHas
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Pasznen 1: Lears u 3apaun 3xosiornu. buocdepa n OK-9;
yesioBek. CTpykTypa 0nocepsl. IK-9
buocgepa. Yuenme B.U.Bepnaackoro o xuBom|1l| 3 | 2/2W | 10 |U3yuenue |TectupoBanme,
BemecTBe. KpyroBopor BemecTB B Ouocdepe. OCHOBHOH  |BBINIOJIHEHHE U
Buonoruueckue nporecchl MaliblX IUKIIOB YTIIepo/a, yaeOHOi caaya TeOpHH
azotTa M Cephl:  XeMOCHHTe3,  (DOTOCHHTES, JUTEPATYPHI, | 1a00paTOPHBIX
rereporpodras gukcaryst CO,, OpoxeHHe, TbIXaHUe KOHCHekTa |pabot “OneHka
(a3pobHOe W aHa’poOHOE), aMMOHH(DUKAIHS, JICKIIUH peaKiuy MUThEBON
HUTprduKanus (aBroTpodHas M TeTepoTpodHas), BOJBI
JeHuTpuduKanus, a3oTUKcanus, aCCHUMUIISAIIHS r.Maruuroropckac
HUTpaToB, cynbdodukauus u aecyinbhoduranus, MTOMOIIIBIO
acCUMHIIIAIUS  Cynb(aroB. MX THApPOXMMHUYECKOE CEJIEKTHBHOMN
3Hagenue. CucremMaTWka JKMBOTO  MHpa  TIO HOHOMETpUN”’
Burrekepy. Crpoenue 3yKapHOTHON u
MIPOKAPHUOTHOM KJIeTOK. Bupyc —Hekierounas popma




xu3HH. [IpoaykTuBHAsE HHPEKIHA.

HTroro no pazgeny 221 | 10

Paznenll Dxo3amuTHAsA TeXHHKA U TEXHOJIOTHMM. OK-9;
OcHoBBI 3Kk0nPaBa ¥ NPOd.0TBETCTBEHHOCTH [1K-9
MexaHu3Mbl pacceuBaHUsA BpEIHBIX NpUMeced B 2 2 |H3yuenue CemuHap 110
atMocdepe. MeTeoycioBus, CIOCOOCTBYIOIINE U OCHOBHOM PpelIeHNIO 3a1a4
OPEMSATCTBYIOIINE  PACCEMBAHHMIO  aTMOC(EPHBIX yueOHOi U KOHTPOJIbHAs
npumeceil.  Ponp  TemmeparypHOd — WMHBEpCUU JIUTEPATypPhl pabora
IOpU3EMHBIX CIOEB arMocepbl B PACCEHBAHUM 1 KOHCIIEKTa

aTMOC(EpHBIX TPOMBIIUICHHBIX BBIOpOCOB. Pacuér JeKUui

NpeAeNbHO JIOMYyCTUMBIX BBIOPOCOB MPOMBIIIIICHHBIX

OPEANPUITUI U paclpelesieHue 3THX BBIOPOCOB IO

ocH (akesa ¢ HOCTPOCHUEM TpaduKa.

CHuxenue HEraTUBHOI'O BO3JICHCTBHS 1 5 |M3yuenue YCTHBIE OTBETHI Y
INPOMBIIUICHHOCTH  Ha  OKPYXKAaIOIIyI0  Cpemy OCHOBHOI JOCKH B paMKax
(atmocdepy). yaeOHOU paszena Teopun
OuncTKa MPOMBINIICHHBIX BBIOPOCOB B atmocdepy JIUTEpaTypsl | JTabopaTopHOR
OT Ta30B M TBUIM: MbIICOCATUTEIbHBIE KaMephl; U KOHCTIEKTa paboTsI o
SKpPaHHBIH VHEPLUUOHHBIN MBUICYJIOBUTEIb; JIEKLHH HCCIIEAOBAHUIO
JKJIIO3UMHBIN amnmapar; COBpEMEHHbIE HHEPLIMOHHBIE 3anbUIEHHOCTH
MIBIJICYJIOBUTEIH; IIUKJIOHBI; BUXPEBbIE BO3/[yXa BECOBBIM
MBUICYJIOBUTEIH; (buIBpTpHI (abcomoTHBIE, METOJIOM
TYMaHOYJIOBUTEIM; TKAHEBbIC PYKABHBIC; 3€PHHUCTHIC

HAaca/Io4HbIe U TOPUCTHIE); MOKpPbIE MBIIEYIOBUTENN

(cxpy00epsl): ToJBIe, IIEHTPOOEIKHEIE, TapelbYaThie,

HacaJO4yHble, C IMOABI)KHOM IIAPOBOM HACAIKOU,

ckpy00Oep /[loiisa, porokimon tuna N, HUKIOH ¢

BOJSTHOM MJIEHKOM, CKpyOOephI Bentypu;

ANEKTPOPHUIBTPHL

OxucauTenbHbIE, BOCCTAHOBHTEJIHHBIE u

COpOLIMOHHBIE METO/Bl OYHCTKH  aTMOC(EpPHBIX

BBIOPOCOB OT OKHCJIOB a30Ta W cepbl. OuucTka

aTMOC(epHBIX  BBIOPOCOB OT  yrapHoro rasa.

HMcrnonp30BaHHe MAJIOOTXOIHBIX TEXHOJIOTHIA.

CHuxenue HEraTUBHOIO BO3JICHCTBHS 1 10 |M3y4yenue |YcCTHBIE OTBETHI y
NPOMBIIUIEHHOCTH  Ha  OKPYXKAaIOIIyI0  Cpemy yueOHO JIOCKH B paMKax
(TIOBEpXHOCTHBIE BOJBI CYIIIH). JIUTEPATYPBI |paszelia TEOpUn
OU3NKO-XUMHUECKAE METOABl OYUCTKH CTOYHBIX Y KOHCTIEKTa [J1abopaTopHOit
BOJI: KOAryJupoBaHue (KOaryJsHTbl U (DJIOKYJISTHTHI) JEKIUH paboThI MO OLIEHKE
U DIIEKTpOKoarynupoBanue; Qiuoranus (HamopHas, XUMHUYECKHAX

BaKyyMHas) W TJIyOMHHO-aJATre3WOHHAS Cerapalius;
copO1I¥st; PBAIIOpaIys; SKCTparupoBaHue.
XUMHUUECKHE METOJbl OYUCTKH CTOYHBIX BOJI:
OKHCJIUTENIbHBIE METOJIbI U HEUTpanu3anusa KUCJIOT U
OCHOBaHMII.

MexaHn4yeckue METOAbl OYUCTKH CTOYHBIX BOJI:
3akoH CTOKCa, TOpU3OHTAJIbHBIC, BEPTUKAJIbHBIE U
paavalibHble OTCTOMHHUKH, MEXAHWYECKHUE PEHIETKH,
TUAPOLUKIIOHBIL.

MeTtopl 00€33apaKUBaHUS BOJBIL: XJIOpOM, (pTopom,
HOMIOM, 030HOM, YJIBTPa3BYKOM, VIBTPa(HOICTOM,
HOHaMU cepebpa, TEepMHYECKOe 00e33apaKuBaHHE.
HocTtounctsa 5 HEIOCTATKH, obnactb
pacnpoCcTpaHEHHUs.

CBOMWCTB IIMTHLEBOM
BOJIBI




Buonornveckue METOABI OYHCTKA CTOYHBIX BOJI:
a’poOHBIe  (adPOTEHK, OWOJIOTHYECKUN  (DUIBTD,
OMOJIOTHYECKUE TIPYABI, TONS (GUILTPAIMA U OIS
OpOIIIeHUs) U aHA3POOHBIC (CENTUKTCHK, MECTAHTCHK,
IBYXBSPYCHBIN OTCTOWHUK). [Ipoduins KOHCTpyKITHH,
OuoIIeHO3bI. bronornveckue nmporecchl: XeMOCHHTE3,
tdotocunTe3, rereporpodHas  dukcamus  COp,
OpokeHue, japixaHue (a’poOHOE H aHa’POOHOE),
aMMOHHU(pUKAIUA, HUTpUPUKAIHUS (aBTOTpodHAT U
rerepoTpodHas), neHuTpupUKanusa, azoTduKcanys,
ACCUMUWJIAIIASL ~ HUTPATOB,  Cydbdodukanus  u
necyibdoduxamnms, ACCUMWJISIIIASL ~ CyIb(aToB.
VYcioBusi TpUMEHEHHsST OWOJOTHMYECKHX METOOB
OYHUCTKH CTOYHBIX BOJI.

HToro no pasneny 4 17
Pazgen |l IKoJOrHYecKne  MPUHIMIBI OK-9;
PALMOHAJIBHOIO NPHPOAONOJb30BaHUSA. OCHOBBI [1K-9
NMPHPOIONO0JIb30BAHUS
Co3naHue SKOCHUCTEM, YCTOMUYMBHIX K JACHCTBHUIO 2121 | 16 |Uzyuenue Tectupoanue,
TEXHOT€HHOU HArpy3Ku. OCHOBHOM Brinonnenue u
OznopoBuTenbHass pONb pPacTEHUH (3amUTa OT yaeOHOU claya TEOpHHU
OBUIM, [IyMa, 3ara3oBaHHOCTH, OaKTepHUIIMHEIC JUTEPATypsl i  1a00PaTOPHBIX
CBOICTBa,  HOHM3alMs  BO3J1yXa,  BBIJIEJICHUE KOHCIIEKTa pabor
KHCIIOPOJIa, SCTETHYECKUE CBOICTBA). JIEKLIHH, “BusyanbHas
UyBCTBUTENBHOCTh JIECONOCAZAOK K JIEHCTBUIO TECTHPOBaHH] OWOWHANKALIUS
atMoc(epHbIX mpuMecei. MexaHu3M BO3ICHCTBUS 3arpsA3HECHUS
M3BECTKOBOI'O a’p030J1sl Ha BEYHO3EIEHBIE IOPOJIBI aTMocQepsl C
JIEPEeBbEB U KyCTAapHUKOB. MeEXaHHU3M BO3JCHCTBUS MOMOIIBIO BBICILIUX
Ha 3eNnéHble pacTeHHs AMOKCHIA a30Ta. 3enéHoe pacreHuil B
CTPOMTENICTBO ~ MPOMBIIUIEHHBIX  TOpOJOB  (Ha MOJIEBBIX U
npruMepe ropoJioB ¢ YEPHON METAJLTypruen). KaMepaJIbHBIX
Buzyanuzanus 3KO0JIOTUYECKOTO KOHTPOJISL. yCIOBUAX
buonnamkanmst  3arpsisHeHHss — atMocdephl  C
NOMOIIBI0  BbICIIMX  pacTeHHid. CoBpeMeHHbIE
TEHJACHLIUU COBEPIIEHCTBOBAHUS MIPUHLIUTIOB
3KOJIOTMYECKOTO HOPMHUPOBaHUS roKazaTesnei
Ka4yecTBa OKPY>KalolIel cpelibl.
ITouBa-komnoneHT Ouoctepsl. IlmanerapHas poib 221 | 6 |Usyuenne |TectupoBanwme,
noyB. Pois mouBkI B OHOTEOIIEHO3E. OCHOBHOM  |BBINIOJHEHHE u
buonorus mo4B: Mo4YBeHHBIE BOJIOPOCIH, TOYBEHHBIC yaeOHOU caada TEOpUHU
rpu6bl. VX sK0OTHYECKHE TPYIIIBL U SKOJIOTHUECKUE JUTEPaTypsl Ia00paTOPHBIX
(akTopbl, OMNpEACTSIONINE WX pPa3BHTHE. Y4YacTue KOHCIIeKTa |paboT
BOJIOpOCIIEd B TIpolieccax OYUCTKH CTOYHBIX BOJI. JIEKIWH, “BusyanbHas
JIMmaliHUKN W JIMXCHOMHAMKALMA  3arps3HEHMS TECTUPOBAa- |MHIUKALUA
atMocepHoro Bo3ayxa. IlouBeHHBIE XHBOTHBIE: HUE peakuuu XBOMHOTO
KJaccu(UKaIIHY, aJianTaIum, JKOJIOTHUECKUE orajia TOPOACKHUX U

TPYNIBI, y9acTHE B MPOIieccax OMOOYUCTKH CTOYHBIX
BOJ] MPOCTEHIINX U YepPBEH.

Xumusi 1noyB. POpMbl MOYBEHHON KHUCIOTHOCTH,
pelloKc- TIOTEHIMANl, KOMIUIEKCOOOpa3oBaHUEe —
(haKkTOpBI, OMpPENENAIONUE TOABMKHOCTh TKEIBIX
METaJUIOB B IMOYBAX.

Ipoduns MOJI30JIUCTBIX
[Monzomoobpa3oBaTenbHBIN TpOLIECC.

I104YB.

(hOHOBBIX
TeppUTOpHil” B
paMkax  paszgena
”BusyanbHas

OMOMHIHUKAILASI B
CBSI3M C 3aJadyaMH
3eIIEHOT0
CTPOUTEIBCTBA”




I'mapocdepa. 2 Nzyuenne |TectupoBanue,
[InanerapHas ponb BeTBEM KpyroBopoTa BOJIBI. KOHCIIEKTa |Clada TEOpUU U
ATMOChepHBIe  O0CAAKH-TIPOLIECC  CaMOOYHIICHUS JIEKIHUN 1 BBITIOJIHEHHE
atMocdepsl. ['enesnc wmereopHeix Boa. Ilpomecc OCHOBHOH  |1a00paTOpPHBIX
(hOopMHUPOBAaHHUS XHMHYECKOT'O COCTaBa METEOPHBIX yaeOHOU pabot
BOJ. auTeparypsl. |“BusyanpHas
[lokazarenn XUMHUYECKUX CBOWCTB MPHUPOIHBIX BOI: WHIUKALHS
obmass muHepanuzauusi, pH, pemokc-moTeHIMan, peaKIuu CHera B
(hOpMBI KECTKOCTH B (POPMBI aTPECCHBHOCTH. CBSI3H C 3a7a9aMH
9KOMOHUTOpPHUHTra”
OcHoBbl  ¢uroneHonornd.  buoreomenos,  ero 2 2 |Uzyuenme |TectupoBanue,
OpraHu3alys U TPaHULBl. DKOJOrHYecKHe (PaKTOpHI. KOHCIIEKTa  |IOJIEBBIE
3aKOH OTHOCHTEIILHOTO JEWCTBHS 3KO()aKTOPOB. JIEKITNH HaOIOACHUS 3a
3akOH OMOJIOTHYECKOTO ONTHUMYyMa, €ro 3HauyeHHUe OCHOBHOH  |CTpyKTypoii
JJIsL COBCPIICHCTBOBAHU A IMPUHLOUIIOB y‘-I€6HOI71 ropoaACKUX
JKOJIOTMYECKOT0  HOpMHUpoBaHus. Paznmums B JUTEPATypHl. |(pUTOLEHO30B (Ha
HeHOTH‘-ICCKOﬁ 3HAYUMOCTH KOMITIOHEHTOB ImpuMepe
¢uTonenoza.Koncopuust mo Mazunry. Tunsl cBs3eit JIECOTI0Ca0K
KOHCOPTOB C SIpOM KOHCOPLUH. B3anmooTHOLIEHUs BOmm3u MI'TY
pacTeHud ¢  JKUBOTHBIMH. B3auMMOOTHOLIEHUS nm.I".M.Hocosa) B
pactenmii B ¢uronenosax. CyTouyHasi, CE30HHAs U paMKax paszzaena
pasHOroAW4Has  HM3MEHYHMBOCTb (UTOLICHO30B. «buonHauKanys B
Cykueccusl. MOJIEBBIX
YCIIOBHSX
Hroro no pazaeny 8/41 | 30
Paznen 1V3konoruueckmii KOHTPOJIb, OK-9;
MEKIYHAPOAHOE COTPYAHMYECTBO B 00JacTH [1K-9
JKO0JIOTHH U OXPaHbI OKpY:Kaolleii cpeabl
MOHUTOPHHT Cpebl OOUTaHNSI. 321N | 6 |M3yueHue TecTtupoBanue,
[IporpaMMbl ¥ KaTeropuu IOCTOB aTMOC(HEPHOTrO KOHCIIEKTa Brimonnenue
MOHHUTOPHHIA U THIpoMOHUTOpUHra. Mccnenosanue JeKIHUH 1 nabopatopHoi
cHera r.Maruuroropcka. IIporpamMmbl MOYBEHHO- OCHOBHOM padoThI
XUMHUYECKOTO MOHUTOPUHIA TOPOJOB C YEPHOMU yueOHO «Hccnenosanue
Metayutyprueil. MccienoBanue peakuuu XBOHHOTO JUTEPATypHl. | 3albUICHHOCTH
omaza eneil u coceH r.Marauroropcka. Ilokazatenu BO3/1yXa BECOBBIM
BHU3YaJIbHOI OMOMHANKAIIH 3arps3HEHUS CIIoco60oM»
aTMocepsl C IIOMOIIBIO BBICIIMX PACTEHUH B
KOMITJIEKCHBIX nporpaMMax — 3KOJIOIMYEeCKOTro
MOHUTOpPHUHTA IIPOMBITIIJICHHBIX TopoaoB.
BusyanpHast  OmeHKa COCTOSIHHSA — JIECOIMOCAOK
ropofioB ¢ ué€pHOW MeTaulyprueid (Ha mpuMmepe
r.MarauToropcka).
Hroro no pazaeny 320 | 6
Paznen V I'mo6ajbHabie MPo0JieMbl 3K0JI0THH OK-9;
I1K-9
Atmocdepa. O3oHOBBIA cioil. IlmanerapHas poib 0,5 4  |M3yueHue TectupoBanue.
ero. IlapHukoBbiit 3ddext. Xumus o0Opa3zoBaHHS KOHCIIEKTa Brinonnenue u
aspo3osieli. MCTOYHMKHM 3arps3HeHuss atMochepsl JIEKIUNA U clladya TeoOpum
IBUTBIO U Ta3000pa3HBIMHU IPUMECSIMHU. OCHOBHOI nabopatopHoi
yueOHO paboThl: «AHAIN3
JUTEPATYPHI. HEKOTOPBIX
3arps3HAIOMINX
atMocdepy
BEILIECTB C

noMompo I'X-1»,




Konmermmmst ITIJIK. [doctomHcTtBa u Hemoctatkw.| 1| 2 0,5 4  |Uzyuenue TectupoBanue
IIpunmunet HOPMHUPOBaHUS dhopm K KOHCIIEKTa
atMocepnbix npumeceit u dopm I1JIK Bemecte B JIEKUUN U
BOJIC. CoBepIICHCTBOBAHHE MPUHIIUTIOB OCHOBHOI
9KOJIOTHYECKOTO HOPMHUPOBAHUSI. yaeOHOU
JTUTEPaTypBHI.
Hroro no pazaeny 1] 3 |1 8
HToro mo kypcy 1| 18 |18/81| 71 3auér
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o

10.

11.

5 O0pa3oBaTesibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

JInst peanu3anuy MpeayCMOTPEHHBIX BUIOB YUE€OHOM pabOThI MPOBOASATCS JEKIIMOHHBIC U
nabopaTopHbIE 3aHSATHSI.

Jlekiuu MPOXOMAT B TPATUIMOHHONW (GOpME C aKTUBHBIM KCIIOJIb30BAHHEM JIOCKH.
JIeKUMOHHBIN MaTepual 3aKpeIuisieTcs, yriyOusieTcsi W JOMOJHSETCS B XOoJe JabopaTOpHBIX
3aHSATHH, TOJICBBIX HAOIOACHU, CTaYl TEOPHHU, TECTUPOBAHUS M aKTHBHOU pabOThI y TOCKH.

WuTepakTuBHOE obOyueHwue mpe/rnosaraet UCIIOJIb30BAHUE TECTUPOBAHMUSI.
CamocrosiTenbHas pabota crmocoOCTByeT 0ojice TIyOOKOMY W KAuyeCTBEHHOMY H3YYCHHIO
TEOPETHYCCKUX AaCIEKTOB M TMOATOTOBKE K J1TaOOpaTOpPHBIM paboTaM, KOHTPOJILHOW paboTe u
HUTOTOBOM aTTECTAIIUH.

6 YueOHO-MeTOAMUYECKOE 00ecIIeYeHHe CaMOCTOATEeIbHOI Pa0oThI CTYICHTOB

CaMmocTosTelbHas paboTa CTYACHTOB MOAPA3yMEBAET C UCIOIb30BAHUEM OCHOBHOM y4eOHOM
JUTEPATYPHI U AJIEKTPOHHBIX PECYPCOB TMOJATOTOBKY K OTBETAM Ha CJIEAYIOIINE BOMIPOCH:

TECTBI - 9CCE
[TonstTue “Omoctepa”. Yuenue B.M.Bepuaackoro o xuBoM BemiecTBe. Manblii M OOJBIION
KpYTrOBOPOTHI BEILIECTB.
doToCUHTE3, €ro TUIBl W IUIaHeTapHas poiib. [l KakuX METOJIOB OMOJIOTMYECKOH OYMCTKU
CTOYHBIX BOJI KHUCIOPOIHBINA (DOTOCHHTE3 UMEET OOJIBIIOE 3HAUCHHE.
XEeMOCHHTE3 U OpraHU3Mbl, €ro OCYIIECTBIsIONINE. [ KakuX METOJI0B OMOJIOTHYECKON OUNCTKH
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIbIIOE 3HAUCHHUE.
I'etepoTpodHas pukcarys yriekucaoro raza, e€ 6MoJI0rnueckoe 3HaueHue.
Bbpoxxenue, ero tumbl. [y KakuMX METOJOB OHMOJOTMYECKOM OYMCTKH CTOYHBIX BOJ OpOXKEHHE
uMeeT O0JbIIOE 3HAUEHHE.
Jbixanue aspobHoe. B kakux MeTogax OMOJIOTHYeCKO OUUCTKU CTOYHBIX BOJI a3pOOHOE JbIXaHHUe
BCTpeyaeTcsl.
AHa3poOHOe JbIXaHUE, €r0 THUIbI, MPOIYKTHI, HEOOXOJUMbIE YCIOBHS AJs pa3BUTUs Ipoliecca.
Jljig KaKuX METOA0B OMOJIOTMYECKOW OYMCTKH CTOYHBIX BOJ aHA3pOOHOE JIbIXaHHEe UMEET O0JIbIIOoe
3HAUEHHUE.
Azot¢ukcanusd. [TnanerapHas posb mporecca U OpraHUu3Mbl, €ro OCYIIECTBISIOLIHE.
Ammonugukanus. Ero pons B mpupoje U B MeToJax OMOJOTMYECKOW OYMCTKU CTOYHBIX BOJI.
Opranu3msbl, OCYIIECTBISIONINE aMMOHHU(DUKAIIHIO.
Hutpudukamus. Ero ponbs B mpupone m B MeTOAax OMOJIOTMYECKOW OYUCTKH CTOYHBIX BOJI.
OpPraHHU3MBI, OCYIIECTBIISIONINE HUTPUPHUKAIHUIO.
Henutpudukanus. Ero poias B mpupoje u B MeTonax OHMOIOTMYECKOM OYMCTKHM CTOYHBIX BOJI.
OpPTraHU3MBbl, OCYIIECTBIISIOMINE ICHUTPUPHUKALIHIO.
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Cynppoduxamua. Ero pons B mpupojge u B MeToAax OHMOJOTHYECKOW OYUCTKH CTOYHBIX BOJI.
Cynbdar-penykuus. Ero poss B mpupojie ¥ B METOAaX OMOJIOTHYECKONH OYUCTKU CTOYHBIX BOJI.
Accumuisiniug cynbdaToB U HUTpATOB. Poiib U pacpocTpaneHne 3TUX MPOLECCOB B MPUPOJE, HX
3HAYEHUE JIJIS1 METOA0B OMOJIOTUYECKOM OUUCTKHU CTOYHBIX BOJI.

HazoBute o01muii mporecc i MaJIbIX IIUKJIOB CEPHI M a30Ta.

HazoBuTe nuonepoB mouBooOpa3zoBaHusl.

Ha3zoBute 0cHOBHBIE SKOJIOTHYECKHE (PAKTOPBI Pa3BUTHUS M SKOJIOTUYECKUE TPYIIIBI BOJOPOCIEH.
HazoBute ocHOBHBIE SKOIOrHYEcKHE (DAKTOPBI Pa3BUTHUS U DKOJOTUYECKHE TPYIIBI MOYBEHHBIX
rpuboB.

Uem 00bACHAIOTCS yAa0pHUBalOIIe CBONCTBA CHETa (POHOBBIX TEPPUTOPHIL.

Kakoii peakuueil XxapakTepu3yeTcsi CHET TOPOJIOB € YEPHOH MeTaJuTyprueid, aTMoc(hepHbIe 0CaIKu
TOPOJOB C I[BETHOH METAIyprueil v CHET (JOHOBBIX TEPPUTOPHUH.

BrI6pochl KakuX MPOU3BOCTB YEPHON METAILTYPTHH BIUSAIOT HA PEAKINI0 aTMOC(HEPHBIX OCAAKOB?
OOBsicHUTE TEXHOJIOTHUYECKHH MPOIECC U HA30BUTE XUMHUECKUI COCTAaB BRIOPOCOB.

Ha3oBuTe 3KOJOrMYECKyr0 MHIIEHb [0 OTHOIIEHHWIO K JACHCTBUIO NPOMBIILIEHHON IIEI0YHON
IIbUIM, TPEACTABIEHHOW HW3BECTbIO, W3BECTHSIKOM U JOJOMUTOM. JlaliTe peKoMeHAalHio 10
03€JICHEHUIO TOPOJOB C YEPHOU METAILITYpIrUeil.

Pacckaxkute 0 3alUTHBIX MEXaHU3MaxX 3€JEHBIX PACTEHUM IO OTHOLICHUI0 K JEHCTBUIO
arpeccuBHbIX Ta3oB: NOy, SO, CO,. JlaiiTe peKOMEHIAIMI0 MO 03€JICHEHUIO MPOMBIIUICHHBIX
PETHOHOB U FOPOJIOB, a TAKXKE MPUIOPOKHBIX 30H.

HazoBure dopmsl [1JIK (mpenenbHO TOMYCTUMBIX KOHIEHTpauuit) 3B (3arps3HSIONINX BEIIECTB)
JUISl MOPCKHUX U MTPECHOBOJIHBIX 3KOCUCTEM.

OO6m1ast MUHEpaIU3aIus TPUPOIHBIX BOJI.

Uto mpencraBiaseT coOOM KECTKOCTh NMPHUPOIAHBIX BOJ, €€ (DOPMBI, CIIOCOOBI €€ CHIDKCHHS W
CaHUTAPHBIE HOPMBI KECTKOCTH.

O 4yéM rJ1acuT 3aKOH OTHOCHTENBHOIrO JAEUCTBHS Kosorndeckux (axropon? Ilpusenute npumep
MIPOSIBJIEHUS 3TOTO 3aKOHA.

O uém riacut 3akoH 6uonorudeckoro ontumyma? IlpuBeanure npumep AEHCTBHSI TOTO 3aKOHA.
HazoBute coBpeMEeHHbIE TEHACHIIMU COBEPIICHCTBOBAHUS IMPUHIUIIOB  HSKOJIOTMYECKOTO
HOPMHPOBAHMSL.

Haiite onpenenenue I1JIK 3B armocdepsr. HazoBure ux Gpopmsi.

UYro npencrasisier co00il sIBIEHUE TEMIEPATYPHON MHBEPCUU MTPU3EMHBIX clI0€B aTMocdepsl. Kak
3TO SIBJIEHUE BIUSET HA MPOLIECCHl pACCEUBAHUS aTMOC(EPHBIX MTpUMecei?

Haiite onpenenenue O6uoreorieHo3a u ¢uroneHosa no CykauéBy. Uem omnpeaensitorcs rpaHULIbI
6uoreoneHo3a? HazoBure 311eMeHThl MO3aMYHOCTH OMOTEOIIEHO03a U (PUTOLIEHO3a.

[Tonsitue «xoHcopuus». TUnbl cBsA3el OpraHM3MOB B KOHCOPLIMU: MTapa3uTU3M; CUMOMOTpOus.
B3auMooTHoOIEHNs pacTeHU B (PUTOLIEHO3aX.

B3aumooTHOLIEHHUS pacTeHH € KUBOTHBIMH.

CyTtouHas ¥ ce30HHas U3MEHUYMBOCTh (PUTOLIEHO3A.

Uro npeacrasnsieT coboit Guroktyarus gurtonenosa? [puBeaure mpumepsl.

Uro mnpexacraBisgeT  coOOH CyKleccHs pacTUTeNbHbIX  coobuiectB? IlpuBenure mnpumeps
IIEPBUYHON U BTOPUYHOM CYKILIECCUH.

3aKOH OTHOCHUTENBHOTO AEUCTBUS SKOJIOTHUECKUX (PaKTOPOB.

3aKkoH OMOJOrHYecKoro onTuMyma. Ero posib B COBEPIIEHCTBOBAHMH MPUHIIUIIOB SKOJIOTHYECKOTO
HOPMHPOBAHHUS.

Uro npencrasiser co0oi moa301000pa3oBaTeabHbIN Iporecc?

HazoBute oTnuunTenbHbple 0COOCHHOCTH MPOMUIIS TOA30IUCTHIX MTOYB.

HazoBure ¢popmMbl IOYBEHHOI KHCIOTHOCTH.

Kareropuu noctoB arMoc(pepHOr0 MOHUTOPHHTA.

TECTBI-MHOXXECTBEHHBII OTBET



Caenyer OTMETUTH BCe NPABUJIbHbIE BADUAHTHI.
1.®oTocuHTE3 OBIBAET
e KuUCIopoaHblIit;
e BeCKUCIIOPOIHBbII;
o XJ1OpOpUITHHBIH
e becxJIopopuIUIbHBIN;

2.Kucnopoanslii poTOCHHTE3 OCYIIECTBIISIOT
® BHICIIIHE PACTCHHS,
® HU3IIIUE PACTCHUS,
® 0aKTEpUU-TIPOXIIOPODHUTHI,
® [IMaHOOAKTEPHH.

3.0OcHOBHBIM (PaKTOPOM Pa3BUTHS IOYBEHHBIX BOJOPOCIEH CITyKaT
e TeMIlepaTypa OKpYXarouleil cpebl;
® CBET;
® BJIAXXHOCTB;
® COJIEBOM PEKUM I10YB;
4.B npupoje BCTpeyaroTcsl CAeAYIOLUE 3KOJOTHYECKUE TPYIIIBI BOAOPOCIEH:
® [UIAaHKTOH;
® OEHTOC;
® [I0YBCHHBIE;
e Kpuo(uUIbHBIE,
5.0cHOBHBIMU (haKTOpPaMH PA3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIieparypa Cpebl;
® BIIQXXHOCTh (HaJIMYHUe KareabHOH BlIaru);
® JJICKTPOMAarHUTHOE U3JIYy4YEHHUE;
6.PaznuualoT cinenyronue rpynmnsl NOYBEHHBIX TPHOOB
® [1apa3uThI;
® [10JIyNapa3uThl;
e canpoduTsl;
® XUIIHHKHY;
7.1lnonepamu OYBOOOPA30BAHUS CIYkKAT
® CHHE-3€JIEHBIE BOJIOPOCIIH;
o JIMIIAMHUKMY;
® MXU;
® HEKOTOpbIe OaKTePUU-a30THUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€M KOHCOPTOB B KOHCOPLUSX
® [1apa3uTHU3M;
® MHUKOCHUMOUOTpOQUS;
e OakTepruocuMOnoTpOduUs;
e (huxkocumOuoTpous;
9.Paznuuatot cnenyromue Gopmsl [T/IK BogHBIX 9KOCHCTEM
e [[/IK ruruenunyeckas;
[TJK per6oxo3siiicTBeHHAs;
[TJIK Ouoreoxumuueckas;
ITJIK Bo31yxa paboyeil 30HbI
10.Paznuuarot ciemyromue dhopmsl [T1IK 3arps3astomux BemecTB aTMochepHOro BO3ayxa
e JIJIK MakcumanbHOpa3oBas;
e [IJIK cpennecyrouHas;
e [1/IK Bo3yxa paboueii 30HbI;



[TAK pri6oxo3stiicTBeHHAs;
11.HazoBute GopMbI )KECTKOCTH MPUPOTHBIX BOJI:
® [I0CTOSIHHAS;
e ycTpaHUMas;
e 0011as;
KapOOHaTHas;
12.Ha3oBuTe BHEMIHUE (GAKTOPHI BOJHOW MUTPAIUN XUMHUYECKUX JIEMEHTOB:
e pH u penokc-norennuman Eh;
® KOHIICHTpAIIMsI BEIIECTB B BOJHBIX PAaCTBOPAX;
® TeMIIeparypa;
® JIaBJICHME;
13.C nosiBineHreM KUCIOPOTHOTO POTOCHHTE3a CBSI3bIBAIOT
® [IOSIBJICHHE KUCIOPOJIHOM aTMOC(ephl Ha HAIICH TUIAHETE;
® [105IBJIEHHE 030HOBOI'O CJIOS;
® BO3MOXHOCTh (DOTOCHHTE3UPYIOIINM OpraHU3MaM HE 3aBHCETh OT HAJWYUS CEPOBOJIOPOIHOTO
HCTOYHUKA U IIUPOKO PACTIPOCTPAHUTHCS HA HAIIEH IJIaHETe;
® BO3MOXKHOCTb KUBBIM OpraHM3MaM BbliiTH U3 OKeaHa Ha CyIly;

14.Mablit MK a30Ta BKJIIOYAET CIETYIOIINE TPOLECCHI:
e a30T(UKCANNIO Ta3000pa3HOro a30Ta U ACCUMIJISINIO HUTPATOB M aMMOHHS;
® PA3JIOKEHUE OPraHMUECKHUX a30TCOIEPIKAIINX BEIIECTB C BBIACICHNEM aMMUaKa,
® HUTPU(DUKAITUIO aBTOTPO(PHYIO U TETEPOTPOPHYIO;
® HUTPATHOC ABIXAHUC,

15.Hutpudukaius pa3BuBaeTcs
® B a9pOTEHKaXx;
e B OHompynax;
® Ha MOJISIX OPOIIEHUS;
® B OMOJIOTMYECKHUX (UIBTPaX;
16.ITpu HuTpUdUKaIMK a30T B HopMe aMMOHHUS
® OKHCIISIETCS,
® BOCCTaHaBIINBACTCS,
® HE MCHSET CBOCH BaJCHTHOCTH;
e octaércs B popMe aMMOHUS;
17.B MeTaHTEHKaX pa3BUBAETCA
e cynbpaTHOE JbIXaHUE;
e JeHuTpUdUKaImS;
® MAacCIITHOKHCIIO€ OpOKEHHE;
e KapOOHATHOE JBIXaHUE;
18.ITporecc OpokeHHs BCTpeuaeTcs
® B CENTUKTEHKAX;
® B METAaHTEHKAX;
® B IBYXBSAPYCHBIX OTCTOMHHKAX;
® B 3aTOIJICHHBIX U TJIOXO a3PUPYEMBIX TTOYBAX;
19.I1porecc a3ordukcamnuu crocoOCTByeT
® TTOBBIIICHHUIO TUIOIOPOIUS TIOYB W IPUPOIAHBIX BOJI;
® [IEPBUYHOMY ITOYBOOOPA30BAHUIO;
® pPa3BUTHIO HA3€MHON PACTUTEIIbHOCTH;
® TIOBBIIIEHUIO YPOKas CENbX03KYIbTYD;
20.ITponecc nenntpuduranum
® MpeAO0TBpAIACT MOMaJaHIe HUTPATOB B TPYHTOBBIE BOJIBL;



e BeJET K MOBBIIICHUIO COACPIKaHUS Ta3000pa3HOT0 a30Ta B TOYBEHHOM BO3JIyXE€;
e BeJET K MOSIBJICHUIO B IOUBEHHOM BO3/1yX€ 3aKUCH a30Ta;
e BeJET K MOSIBJICHUIO B IPUPOJIHBIX BOAAX HUTPUTOB;
21.B mporiecc XeMOCHHTE3a MOTYT ObITh OKHUCIICHBI
® HUTPUTHI U HEJOOKUCICHHbIE MUHEPAIbHbIE COSTUHEHNUS CEPBI;
® JIByXBAJICHTHOE JKEJIe30;
® BOJIOPOJ U CEPOBOJOPOLI;
® yrapHbIi ras;
22 ITpogyKramMyu MacisiHOKHCIOTO OpOXKEHUS SBIISIOTCA
® MacJIsiHas KUCIIOTa;
® YKCYyCHasl KMCJIOTa;
® aIeTOAlleTUI;
® AIIETOH;
23.B cenTUKTEeHKE pa3BUBAOTCS IIPOLIECCHI
e Cyiab(}aTHOTO JbIXaHMUS;
® HUTPATHOTO JIBIXaHHUS,
® MacJIIHOKHUCIIOTO OpOKeHUS;
® aMMOHHU(UKALUS;
24.B Ouonoru4eckoM (puiabTpe pa3zBUBaIOTCS
® TaTOMOBBIE BOJIOPOCIIH;
® KOJIOBPATKH;
® HEMaTo/bl,
® [[MaHOOAKTEepHH;
25.A30T(huKCcanuio OCyIIeCTBISIOT
e KIIyOEHbKOBBIE OAKTEPUU-CUMOMOHTHI 000OBBIX;
® aKTUHOMUIIETHI-CUMOMOHTHI OJIbXOBBIX;
® [[MaHOOAKTEPUH-ITMOHEPHI TOYBOOOPA30BAHMS;
e CcBOOO/IHOKUBYIIME OaKTepUU-a3poObl poaa “a30TobakTep’;
26.AMMOHH(UKAIHS pacpOCTpaHEHA
® B [IPUPOJHBIX BO/IAX;
® B CTOYHBIX BOJIAX;
® B [I0YBAX;
e B 00JIOTaX;

27.Hutpudukanust aBToTpodHAsT OCYIIECTBIAETCS
® HUTPO3HBIMH OaKTEPUSIMH;
® HUTPATHBIMH OaKTEPUSAMH;
e 0aKTepUsSMH, OKHCISIOIIMMU HUTPUTHI,
e 0aKTepUsIMH, OKUCISIONIMMU HUTPATHI,

28.IIpoxykTaMu A1eHUTPU(DUKALTUN MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e 'Becensmmii ra3’’;
® Ta3000pa3HbIi a30T;
29. AcCUMWIALIMIO HUTPATOB OCYIIECTBIISIOT
® BBICIINE PACTECHUS;
® BOJIOPOCIIH;
o JIMIIAMHUKH,
e (aKkTepuu;



30.0npenensembrii kak (C £ 20) AWama3oH KOHIEHTPAUUU THKENBIX METaINIOB B MOPCKOW BOJE —
Uana3oH TOJEPAaHTHOCTU JKUBBIX OPraHW3MOB, MONYJSIUN, HKOJIOTUYECKUX CHCTEM
OTpaHWYUBACT IUIOMAAb ~ 96%
e o1 kpuBoi ["aycca;
® T10]1 THUTIEPOOJION;
® HaJI NpsMO - rpadiKOM OOpaTHOM JTMHEHHOW PYHKITUH;
® [10J1 IPSMOH - rpaduKOM MPSIMOI TMHEHHOM (DYHKIIUH;
31.1Ipu >KOJIOTHYECKOM HOPMHPOBAHMHM KadyecTBa aTMOC(EpPHOro BO3AyXa M OIPEACIICHUH BEIUYUH
[TJIK makcumanbHOpazoBoi u [TJIK cpennecyTouHO  YYUTHIBAIOT
e pedIEKTOPHYIO PEaKLUIO YEeIIOBEKa;
® TOKCHYECKOE JACUCTBUE PA3IMYHBIX aTMOC(EPHBIX MPUMECEH Ha OPraHU3M UEIIOBEKa;
® IPOJOJDKUTENFHOCTh paboyvero JHs;;
® PEAKIIMIO SKOJIOTUYECKUX MUIICHEH —BEYHO3EIEHBIX KOMIIOHEHTOB (PUTOLIEHO30B U T.1.

BOIIPOCHI JUISI OTBETA Y JOCKHU B PAMKAX TEOPUU K JABOPATOPHbBIM
PABOTAM 1o OIIEHKE 3ANBLIEHHOCTH BO3J1YXA BECOBBIM CIIOCOBOM.,
OIHEHKE 3ATA3OBAHHOCTU BO3IYXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINU IIUTLEBON BO/Ibl (110BepXHOCTHERIX BO/I CYIIIH)

LLOYUCTKA ITPOMBILIJVIEHHBIX I'A30B OT IIbLJIN
Knaccugpukauus memodos u_annapamos nwviieynasiuganus
2. OcHogHble XapaKmepucmuKy nolieyiogumeneii:

® D PeKTUBHOCTD MbLICYIIATHBAHNUS;
e [Ipou3BOAUTENEHOCTD TA300YHUCTHOTO COOPYIKEHUS;
e Pacxoq aneKkTposHepruu;
e CTOMMOCTb OYHCTKH;
3. Cyxue mexanuueckue noLiey106Unmeu:
e [IbuicocauTeNbHBIC KaMephl (TOPU30HTAIIBHBIC),
e VHepunoHHBIE:
v/KaMmepa ¢ eperopoIKoii;
v/Kamepa ¢ IIAaBHBIM [TOBOPOTOM I'a30BOT0 MTOTOKA;
v'KaMmepa ¢ pacIIupIOIIMCS KOHYCOM;
v/ Kamepa ¢ 3ariay0IeHHBIM OYHKEPOM;
v/ OKpaHHBIM MHEPIUOHHBIN TTBLIEYTIOBUTEINb;
v/ KaTIO3UIHBII armapar;
v/ COBpEMEHHBIE HHEPLIUOHHLIE TBLIEYI0OBUTENN;
e [{uksoHBI (OAMHOYHBIC, TPYIIIOBEIC, OaTapeiHbIC),
e BuxpeBbie MbLICYIOBUTEIN:
v COILIOBOIO THIIA;
v/ JI0IIaTOYHOTO THIIA;
Ilpogpune (cxema) Koncmpykyuil, npuHyun Oeticmeusi, OOCMOUHCMEA U HeOOCMAmKU, 001acmy
nPUMEHEeHUsL.
4. @unpvmper:
e AOCOJIIOTHBIE:
v TOHKOBOJIOKHHUCTBHIE;
v TpyOOBOJIOKHHUCTHIE;
v Ii1y0oKHE;
e TymanoynoBurenu:
v HU3KOCKOPOCTHBIE;
v/ BEICOKOCKOPOCTHEIE;
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v IByXCTYIIEHYATHIC;
v/ CETOUHBIE TYMAHO-OPbI3rOYJIOBUTEIH;
o Tkanesble. TkaHeBbIN pyKaBHBINA QUIBTP (CIIOCOOBI pereHEPAIIUU PYKABOB);
e 3epHHUCTHIE:
v'Hacanounble (HACHIHBIE OABMKHBIE U HEMOABUKHBIE);
v )Kéctkue nopucreie;
Dunvmpyrowue 21emeHmsl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCMAMKU, CNOCOO pecenepayul,
001acmb NPUMEHEHUs.
5.Mokpbie nvineynogumenu:
e [lonble ra3onpoMbIBaTeNu;
e Hacamounbie ckpyOOepbl (THIBI HACAIOK);
e ["a3ompombIBaTeb C MOJIBUKHON IAPOBOI HACAIKOM;
e TapenbuaTbie ra30MpOMbIBaTENH (TICHHBIE (PUITBTPHI)
v/ ¢ IPOBAILHON PENIETKOIH,
v/ C nepeuBHON PEIETKOIA;
e Mokpble anmnapaTsl HEHTPOOEKHOTO IeHCTBUS (LIEHTPOOEKHbIE CKPYOOepsl):
v/ ¢ TaHT'€HCAIBHBIM IIOIBOJOM I'a3a,
v ¢ BHYTPEHHHUM 3aBHXPHUTEIEM;
e 'unponunamuyeckuii neuteynosutens (I'A11);
e ["a3ompombIBaTeny yaapHO-UHEPIHMOHHOTO nerictBus (YU/):
v ckpy006ep Jloitns;
v poTokIioH THma N;
v HUKIIOH ¢ BoasHOM muénkoii (LIBII);
v MOKDBIH TIBUIEYJIOBUTENL YAaPHO-MHEPIMOHHOIO JEHCTBHUSA C Ia30X0I0M B BHJIE TPYOBI
Benrypu;
e Ckpy00epsl Benrypu:
v/ ¢ IeHTPAILHBIM (OPCYHOUHBIM OPOIIEHUEM;
v’ ¢ nepudepuitHBIM OPOIIIEHHEM;
v/ C TIEHOYHBIM OPOIIIEHUEM;
v/ C TIOIBOJIOM KHJIKOCTH 3a CUET SJHEPTUH Ia30BOT0 MOTOKA,
Knaccugurayus  mokpwix  nwineynosumeneu. Ilpeumywecmeo, nedocmamku, npoguns
KOHCMPYKYUl, NPUHYUN 0etcmausl, 001acms NPUMeHeHUs.
6.2nekmpogunomp
Mexanu3M yrnaBiuBanus dyacTuil. Cxema anekTpodiibrpa. JJocTOMHCTBA M HEAOCTAaTKH, 00JIacTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIE; OJIHOMOJBHBIE U
MHOTOTIONIFHBIC; TOPU3OHTAJIBHBIC W BEPTUKAIBHBIC, IUIACTHHYATBHIE W TpyOudarhie). TpeOoBaHHS K
OCATUTENLHBIM M KOPOHUPYIOIIMM  3JekTpojaaM. KoHCTpyKiuu 3neKTpodmibTpoB. CrocoObl
pereHepaIyy IEKTPOAO0B (CHCTEMbI BCTPSIXUBAHUS M CHCTEMBI IPOMBIBKH JICKTPOJIOB).

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

1.CannTapHas O4MCTKa Ta30B OT OKHUCIIOB a30Ta.

1.1 Knaccudukaius METOI0B CAHUTAPHON OYMCTKH T'a30B OT OKHCIIOB a30Ta.

2. BoccTaHOBUTENBHBIE METOABI CAHUTAPHON OUKCTKH Fa30B OT OKHUCIIOB a30Ta.

2.1 Tepmudeckoe pa3inoxKeHHE OKUCIIOB a30Ta B IOTOKE HU3KOTEMIIEPATyPHOU TIa3MBl.

2.2 KaTannTudeckoe BOCCTAHOBJICHHE a30Ta U3 €r0 OKHCIIOB.

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

2.4 BoccTaHOBIIEHHE a30Ta M3 €r0 OKHCJIOB NIyTEM HMX TEpeBOJa B BEIICCTBA C HHU3KOH TeMITepaTypou
paznoxenus. Peazenmot, ypasnenusa peaxyuii. Ilpoguns koncmpykuyuu.

3. OxucauTeNbHBIE METOABI CAHUTAPHOM OYHCTKU Ta30B OT OKHUCIIOB a30Ta.

3.1 Okucnenue HuTpo3Horo rasza (NO) kuciopoaoM U 030HOM B skUKOH (aze. IIpombluinennas ycmanoeka.



3.2 OkucjieHWe OKHCIOB a30Ta JKHAKAMH pearcHTamu. Peazenmsl, ypaeHenusa peaxyuii. IIpoguns
KOHCmpYKyuu.

3.3 Oxucnenne Ha HU3KOTEMIIEPATYPHBIX KaTaln3aTopax.

4. CopOUMOHHBIE METOJIBI M METOABI MOTJIOIIEHHUS OKHCIIOB a30Ta 0e3 M3MEHEHHS CTEeIIEHH OKHCIICHHUS a30Ta.

4.1 Tlornomenrne OKUCIIOB a30Ta BOAHBIMHU PacTBOpamu Iuenoueil. Peazenmul, ypasnenus peakyuit. Ilpogpuns
KOHCmpYKyuu.

4.2 AncopO1usi OKMCIIOB a30Ta TBepAbiMU copOeHTamu. Ilpoghuns koncmpykyuu.

5. CanuTapHast O4MCTKa ra3os oT yraporo raza (CO).

5.1 KonBepcus BOASHBIM ITAPOM.

5.2 lornomenne MeJHO-aMMHAYHBIM PACTBOPOM.

5.3 OuncTKa KUAKUM a30TOM U METaHUPOBAHHUE.

JlocTonHCTBa, HEOCTATKH, 11€JIECO00Pa3HOCTh MPUMEHEHNS.

5.4 ManooTxoJHble TEXHOJIOTHHU: HCIIOIb30BaHUE YTapHOTO T'a3a B MPOMU3BOICTBECHHBIX IUKJIIAX.

6. CanutapHasi ouuctka ra3os oT SO,.

6.1 Kiraccudukarus METOIOB OYUCTKH razoB oT SO,.

6.2 1{ukInyecKue METOIbI.

6.2.1 IlapoBbIie METOIBI.

6.2.2 Ileunsle METOABI.

6.2.3 AncopO1rionHbIe MeToabl. Peazenmul, ypasuenus peakuyuil. IIpogpuns koncmpyxkuyuu.

7. JJocTonHCTBa M HETOCTATKH MACCUBHBIX METOAOB CHM)KEHUS KOHIICHTPAIMH BPEAHBIX BEUIECTB B aTMocdepe.
PaccenBanme BpenHbIX NpuMeceld B aTMocdepe W BIMSHHE METCOYCIOBHHA HAa pacceMBaHHE 3arpsi3HSIOMINX
BEIIECTB: HOpMaJbHAs TeMIepaTypHas CTpaThu(UKanus U WHBEPCHUS MPU3EMHBIX CIOEB aTMoc(hepsl, CKOPOCTh
BETpa, HAIMYHE U XapaKTep OCaIKOB.

III. METOAbI OYUCTKHN CTOYHBIX BO/]
1. buonornyeckue METO bl OYMCTKH CTOYHBIX BOJI.
1.1 AspoOGHble:
v/ a3pOTEHK (CMECHUTEIb M BHITCCHUTEITb),
v OHOGUIBTP MPOMHUITE 3aTPy3KH,
v 0YBEHHbIE METO 1B (I10JIsI (PUIIBTPALIMK U TI0JIsi OPOLIEHUS),
v/ OUOTIPY/IBL.
1.2 AnaspoOHbre:
v/ CENTHKTEHK,
v’ IByXBAPYCHBIN OTCTOWHHK,
v/ METaHTEHK.
3JeMeHTHI TPOQUIIST OUUCTHBIX COOPYKEHHH, HX OMOIIEHO3bl U OMOJIOTHYECKHE MPOIECCHl MAITBIX IIUKJIOB
yriepona, a3oTa M Cepbl, Pa3BUBAIONIMECS B BBIIIE YKa3bIBAEMBIX OYHCTHBIX COOPYKECHHUSX. Y CIOBHS
NPUMEHEHUS] OMOJIOTHYECKUX METOI0B OYMCTKH CTOYHBIX BOJ.

2. X¥MHYECKHE METObI OUYUCTKH CTOYHBIX BOJ.

2.1 HeiliTpanuzamus KUCIOT U OCHOBaHUU. PeareHTsl. YpaBHEHUS peakiuii.

2.2 DxctparupoBanue. [Ipupoga mporiecca, SKCTpareHThl M CHOCOOBI MOJAaYd €r0 B CTOYHBIE BOJIBI.
OKCTPAKITMOHHBIE KOJOHKH.

2.3 OxwucnutenbHble MeTOAbl. KX o00macTe NpUMEHEHHS W HEIOCTATKHA. PeareHThl W ypaBHEHUS
XUMHYECKUX PEAKIU.

3. Obe33apakuBaHNe BOBIL:
v/ XJIOPOM U XJIOPOCOJIEPIKAIIUMH BEIIECTBAMH,
v’ ropom u Homom,
v 030HOM,
v yIbTpa3ByKoM,
v yAbTpadHONETOBBIMHE JTy4aMHu,
v oHamu cepebpa.
v’ Tepmudeckoe 00e33apaKHBaHUE.
OddexTrBHOCTH. [JOCTOMHCTBA M HEAOCTATKH.

4. OU3NKO-XUMHYCCKHUE METOABI OYMCTKH CTOYHBIX BOJ.



4.1 Koarymsmus u dmoxyismust. [Ipupona 3TUX TporeccoB, MEXaHu3M o0pa3oBaHus (HIIOKyI. PeareHTsr:
KOAryJIsiHTBI U QIIOKYISIHTEL.  PakTophkl, onpeensionme 3hHEeKTHBHOCTD KOATYJISIIMOHHONW OYHCTKH.

4.1.1 YcTaHOBKH JUIS KOAryJIMPOBaHUS U (PIIOKYJTUPOBAHUS MPUMECEH CTOYHBIX BOJI: CMECUTENH, KAMEPHI,
OTCTOMHUKH (TOPU30HTANILHBIC U pajuaibHbIe). l0CTOMHCTBA, HEJOCTATKH, 00J1aCTh TPUMEHCHUS.

4.1.2 DneKTpoXuMHUYIecKoe KoaryiaupoBaHue. JloCTOMHCTBa, HEAOCTATKH, 00JacTh MTPUMEHEHHS.

4.2 ®notanus. [Ipupoaa GroTaMOHHBIX MTPOIECCOB.
4.2.1 PaszHOBUmHOCTH (JIIOTAllMH, CBS3aHHBIE C PAa3HBIMH CIIOCOOAMH HACBHIIIEHUS CTOYHOH BOIBI
Iy3bIPbKAMHU BO3yXa:
v/ HaropHas,
v/ BakyyMHas,
v (roTanus ¢ MeXaHHIECKUM THCIIEPrUPOBaHUEM BO3IyXa,
v (priotanus ¢ mojayueii Bo3ayxa uepes MOPUCThIe MATEPHAIIbI;
JIOCTOMHCTBA U HEIOCTATKH ITUX CIOCOOOB MOJYYEHUS MTy3bIPHKOB B CTOYHBIX BOJAX.
PazroBHAHOCTH PIIOTOOTCTOWHUKOB:
v/ TOPHM30HTAJILHEIH,
v/ paavaibHbIH,
v/ OTCTOWHHK C HAKIIOHHBIMH TUIACTHHAMH,
v 3JIEKTPOKOATYJIALIMOHHOPIOTAIIHOHHEIE.
O6nacTe NpUMEHEHHUS, TOCTONHCTBA.
4.2.2. I'myouHHOaATe3nOHHAs cenaparus. [Ipuamnmmn aeictus. JloctonHcTBa, 001acTh IPUMEHEHMSL.

4.3.1 CopOrus. [Tpupona copOumoHHbIX mporieccoB. COpOSHTEHI.
v/ copOuust B AMHAMHUYECKHX YCIIOBHUSIX,
v/ copOLHsI B CTATHYECKHX YCIIOBUSL,
CopOIMOHHBIC YCTAHOBKHU.
4.3.2 Uounsi obmen. [Ipupoma mpomecca. Otnuame ero OT MpoIEeccoB copOruu. PasHoBumHOCTH
HWOHHUTOB: NPHPOJHBIE U HMCKYCCTBEHHbIE. XapaKTEPUCTUKH HOHUTOB. CXeMbl MOHOOOMEHHON OYHCTKH
CTOYHBIX BOI.

4.4 Dpanopauus. Ilpupona mpouecca. Pextuduranms kak sBanopauuoHHbIH Meton. IlapoorronHO#
KosioHKa. CxeMa peKTH(PHUKAIMOHHON YCTaHOBKH HEMPEPHIBHOTO JCHCTBUSL.

5. MexaHndecKrue METOIBI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpyKIIMM OTCTOWHUKOB:
v/ BepTHKAIbHbIE,
v/ TOPU30HTANBHBIE,
v pajuanbHbIe.
5.3 Mexanndeckue peiétku. Mx npennazHaueHue u npuMeHenune. PeméTky noapasaensior Ha:
v/ [IOJIBUKHBIE U HETIO/IBIKHBIE;
v’ ¢ MEXaHM3UPOBAHHOMN U PYYHOM YHUCTKOM;
v/ yCTaHABJIMBAEMbIC BEPTHKAIBHO HIIH HAKIOHHO;
5.4 I'mapounkionsl. [Ipuniun aevicteust. [lpenmymecrsa. O0nacTh MpUMeEHEHHUS.
v/ OTKPBIThIE THAPOIMKIOHBI 0€3 BHYTPEHHHUX YCTPOUCTB ISl PA3/ICILHOTO U3BJICUCHHS M3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEILECTB;
v/ OTKPBITHII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epHucteie GUIBTPHI (HATOPHBIE):
v' OIHOCIIOHHEIE,
v MHOTOCIIOMHBIE.

BOITPOCEI K 3AUETY

Pa3nea 1. buocdepa. Yuenue B.M.BepHanckoro o >xuBoM BemiectBe. KpyroBopot BeniecTs B
ouocdepe. buomormyeckue mpoueccsl MaiblX LUKIOB YIVIEPOAd, a30Ta M CEpbl: XEMOCHHTE3,
¢dorocuntes, rereporpodHas ¢ukcamus CO,, OpoxeHue, apixaHue (a’poOHOE M aHA’pOOHOE),
aMMOHU(DUKaIUs, HUTpUUKaus (aBToTpodHass U TeTepoTpodHast), ACHUTPpUPUKALIHS, a30TPUKCAIHS,



aCCUMWJIALIMSA HUTPATOB, Cyibpodukanus u aecyabpodukanus, acCUMHISALHUSA CyIbpaToB —
Ba)XHEHIIIME MPOLECCHl OMOIOIMYECKONM OYMCTKH CTOYHBIX BOA. ['€0Joruueckoe W rupoXMMHUYECKOe
3HaUEHUE LIMKIIOB Yriepoja, azora u cepbl . Cucremaruka xuoro mupa no Burrekepy. CtpoeHue
9YKapHOTHOM M IPOKapUOTHOH KieTok. Bupyc — Heknerounas ¢popma xu3Hu. IIpoykTuBHas BUpycHast
uHOeKmsa. MeponpHsTus 0 CHIKEHHIO PUCKAa BUPYCHOTO 3apaXKeHUSI U PACIIPOCTPAHEHUSI BUPYCHBIX
MH(EKIINA.

buoreoneno3, ero opranuzanusi U TpaHUIBL. DKOJOTHYECKUE (PakTOpbl. 3aKOH OTHOCHTEIBHOTO
JeUcTBUS HKO(PAKTOPOB. 3aKOH OMOJOTMYECKOro ONTHMMYMa, €ro 3Hau€HHUE JJs COBEPLICHCTBOBaHMS
IIPUHLUIIOB DKOJIOTM4YeCKOro HopMmupoBaHus. KoHcopuus no Masunry. Tumel cBs3eli KOHCOPTOB €
AIpOM KOHCOpUMHU. B3auMMOOTHOLIEHMsS pPAacTeHMH C KUBOTHBIMU. B3aMMOOTHOLIEHUS pacTeHUi B
¢utonenozax. CyrouHasi, Ce30HHAs W PA3HOTOJUYHAS HM3MEHUUBOCTH (uToreHo3oB. Cykieccus:
NEepBUYHAS U BTOPUYHASL.

Paznenll. 3enénoe CcTPOUTENBCTBO —  CO3JaHHE YCTOMYHUBBIX JKOCHCTEM.
O310poBUTE/IbHAS POJIb 3€JIEHBIX PACTEHUI.
Cozflanne yCTOWYMBBIX DIKOCUCTEM:

4 Bmmusune w#3BECTKOBOTO IMPOMBIIIJICHHOI'O a3p030Jid Ha BCUYHO3CJIEHBIC KOMIIOHCHTBI
TOPOACKHUX (PUTOLIEHO30B;
Bimsiaue nuokcuaa a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JIEHBIE pACTEHUS
Bnusinue nuokcuia cepsl Ha 3€1€HbIE PACTCHUS;
3alUTHBIE MEXaHU3MbI PACTEHUH OT AEUCTBUS arpECCUBHBIX I'a30B;
3aluTHBIE MEXaHU3MBbI OT JEHCTBUS POMBILUIEHHOTO 1IE€JI0YHOI0 a3p030Jis;
VY CTOWUYNBOCTB K pEKPEALIMOHHOM HAarpy3Ke;
OzeneHenre  ToOpofoOB C YEPHOW METAUIypruedl U MPOU3BOJCTBOM CTPOMTEIBHBIX
MaTEepUasos;

ANANE N NN

O310pOBHUTEILHAS POIL PACTCHUMN:
Brinenenne pacTeHUSAMU KUCIOPOAA M MOTJIOMIEHUE YTIIEKUCIOTO U JPYTUX arpeCCUBHBIX
ras3os;
[IIymo3amuTHBIE CBOMCTBA PACTECHMUIA;
CHuxeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTUEM PACTEHU;
KnumaTtooOpasytorias posib pacTeHUH;
BakrepuruaHbie cBOWCTBa pacTeHUM, (DUTOHITUIBL,
OCTeTHYECKUE CBOMCTBA JIECONOCAI0K.

<

ANANENENEN

Pa3zgea 111. Armocdepa. Xumuueckuit cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM JKpaH,
UCTOpHS ero (OPMHPOBAHUS W IIaHETapHAs poiib. Moxenn mapHUKOBOTO P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epsl, HEraTUBHBIE IMOCIEACTBUS MapHUKOBOro 3¢ ¢dekra. Xumus obpazoBaHHs aTMOCc(epHOro
a’po30J1s ¢ yyacTreM paaukanoB u aApyrux dactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMochepHble 0ocaZKu — Ipolece camoouuieHust arMocdepsl. OcobeHHocTH atMochepbl TOPOOB C
4EPHOH METATyprueil W TPOM3BOJICTBOM CTPOUTENFHBIX MaTepuasioB. Vcmonp3oBaHHME XapakTepa
NPOCTPAHCTBEHHOW JMHAMUKM TIOKa3aTeleldl XUMHUYECKUX CBOWCTB CHera B CBS3M C 3aJadaMu
9KOJIOTMYECKOT0 30HUPOBAHUSI OCBAMBA€MON TEPPUTOPUH U 3€IEHOTO CTPOUTENHCTBA TOPOJOB C YEPHOI
MeTajulypruei (Ha mpumepe NMpoCTPaHCTBEHHON M nuHamuku pH cHera r.Marnutoropcka). Xapakrep
MEXTOJIOBOIM JTMHAMUKHA XUMHUYECKUX CBOWCTB CHETa KaK WHIAMKATOP OIEHKH Pa3BUTHS dKOJOTHUECKOU
CUTyallud B TPOMBIIUIEHHBIX ropojax. MakTopsl NPOCTPAHCTBEHHOM, CE30HHON U MEXIoJ0BOU
JMHAMUKHU TIOKa3aTesiei KHCIOTHO-OCHOBHOT'O COCTOSIHUSI CHETa MTPOMBIIITICHHBIX TOPOIOB (Ha MpUMepe
r.MarauToropcka).

Pa3nea 1V. I'mapocdepa. BeTtBu kpyroBopora Bojbl, X IJIaHETapHAs poJib. MeTeopHbIEe BOJIBI,
ux rexesuc. Ilponeccsl GopMUPOBAHUS XUMHUECKOTO COCTaBA METEOPHBIX BOJA. XMMHUYECKHE CBOICTBA
NPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, OKUCIUTeNTbHO-BOCCTAHOBUTENIBHBINA MOTEHIUAN, (POPMBI



KECTKOCTHU HW  METOIABl  CHIDKGHUS  JKECTKOCTH, (OPMBI  arpeCCUBHOCTH  (YIJICKHUCIIOTHAS,
BBIIIICIIAYMBArOIasl, OOIIEKUCIIOTHAS, MarHe3uaabHas, cyiabdarHas). IcTOYHUKH 3arps3HEHUS.

Paznen V. IlouBa — komMmoHeHT Omocgepsnl. [lnaHnerapHas posib MMOYBBI M pOJIb IIOYBHI B
ouoreorieHo3e. Konnenuus B.B.[lokydaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroi
nmouBkl. Teopus 1moa3071000pa30BaTENBHOTO MPOIEcca.

Xumust mouB. [lornmotutenbHas ciocoonocTs mous o K.K.I'eapotiny. OTirane noHO-0OMEHHBIX
MPOILIeCCOB OT Tmporiecca copbuuu. [Tpupoarbie HOHUTHL. DOPMBI TOYBEHHOUN KUCIOTHOCTH: aKTyallbHAs,
0oOMEHHAas ¥ TUJIPOJIUTUYECKAS.

Buosorust mous. [louBeHHBIC TPUOBI, UX IKOJOTUIECKHE TPYIIIBI U SKO(DAKTOPHI, OMPEACTSIONTNE
ux pasButHe. [louBeHHBIE BOJOPOCIIH, UX SKOJOTUUYECKHE TPYIMIBI U KO(PAKTOPHI, ONPEACIISIONINE UX
pa3BuTHE. YdYacTHE TOYBEHHBIX BOAOPOCICH B METOJaX OHOJOTUYECKOW OYHCTKH CTOYHBIX BOJI.
Jlumalitnukn W = JUXEHOWHAWKAMs  3arpsisHeHus artmocdepbl. [louBeHHBIE JkMBOTHBIC. UX
kinaccudukanus, Tpopudeckne rpynnsl. [Ipocreifmume, yepBy, YWICHUCTOHOTHE, MIIEKOTHTaromue. KMx
JKoJIOrMuecKkre (YHKIUU. Y4acTHe MPOCTEHIIMX M uYepBeil (HeMaToJ M KOJOBPATOK) B MpoIleccax
OHOJIOrHMYECKON OYHUCTKU CTOYHBIX BOJI.

Pa3nesa V1. MoOHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MOHUTOpHHT. Ero nenb W 3aaayu, OPUHLUIBI OpraHU3alyu, KaTeropuy MOCTOB
(cTaumoHapHBIN, TEpeJBMKHOW MOA(AaKeIbHBIA, MapmpyTHbIH). [lepenBrkHble J1abopaTopuu
skonoruueckoro kouHrtpois (IIJISK). Kareropuu IVIDK. Kputepuu Beibopa MeTo10B U 000py10BaHUS
[IJIDK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHUTOPHUHIA, OCYLIeCTBIIsieMble ¢ momolisio [TJIOK.

IIporpammbl  aTMOC(EPHOr0 M THAPOXMMHUYECKOIO MOHUTOPHMHIA (HAa IpUMEpE HCCIIEA0BAaHUS
KHCJIOTHO-OCHOBHOT'O COCTOSIHUSI CHEra I.MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUNA (HA MpPUMEPE OLEHKH
peakiuyu XBOMHOTO OMaJa BEYHO3EIEHBIX IOPOJ JEPEBbEB B IPEJENax 30HBl PACIPOCTPAHEHUS
IIPOMBIIIJIEHHOTO HIEIOYHOTO a3pO30JIsl.

Busyanu3zanus — coBpeMeHHble TEHACHIIMY Pa3BUTHS SKOJIOTMUECKOro KoHTposst. Poias meTtonos
BU3YaJIbHOW OWOMHJMKAIMK 3arpsi3HEHUs aTMOc(epbl C MOMOIIBIO BBICHIMX pPACTEHHH B cHUCTEME
KOMIUIEKCHOTO MOHMTOPHUHIA IPOMBIIIJIEHHBIX TOpPOJOB U PErHOHOB. JloCTOMHCTBA METO/I0B
BU3YaJIbHOW OMOMHIMKAIIMH 3arpA3HEHUS aTMOC(EPHI C TOMOIIIBIO BBICIIUX PACTEHHH.

Paznen V11. Konuenuus ITJIK.

[Ipenensno pomyctumas koHueHTtpauus (IIJIK) BemiecTB-HOpMaTHMB KadecTBa OKpYXKarouleu
cpeabl. ITJIK 3arpssssromux arMocdepy BEIIECTB: MAaKCHMAalbHO pa3oBas M cpeaHecyTouHas. Mx
IIPUHLUIIE] HOPMUAPOBAHUS.

I[TAK s3arpssssrommx MOBEepXHOCTHbIE Boabl cymu Bemiect: [IJIK rurmenunueckas, IIJIK
pridoxo3saiictBenHas u [1/IK 6uoreoxummuueckas. Ux npuniunsl HopmupoBanus. Konuenuusa [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIINE, [IOPOTOBbIE U TOKCUYHBIE KOHIEHTPALIMU BPEIHBIX BEIIECTB B BOJE.

Henocratkn  konuenuuu  I[TJK.  CoBepuieHCTBOBaHME  NMPUHIUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHUS: NIPEAEIBHO JOIYCTUMAsl JKOJOTMYECKasi Harpy3Ka — aJlbTEpPHATUBHBINA 3KOJIOIMYECKUI
HOPMAaTHB KauyeCTBA OKPYKAKOLIEH Cpellbl C YYETOM NMPHUHIMIIOB PAlMOHATIBHOTO IPUPOAOIIOIb30BAHHUS.

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUSA IPOMEKYTOYHON aTTeCTAllNH
a) [lnannpyemsble pe3y/ibTaThl 00y4eHHs U OLICHOYHbIE CPeACTBA JIs IPOBEACHUS
NPOMEKYTOYHOM aTTECTALUN:
Crpykrypsbiit | [Inanupyemblie pe3ynbTaTbl 00ydeHHs OneHouHbIE CpencTBa
DJIEMEHT
KOMIIETEHIIUHU
IIK-9: ¢cnoco0HOCTHI0O NPOBOAMTL MeEPONPHSITHA 1O NPO(GUIAKTHKE MPOU3BOACTBEHHOIO
TPaBMaTU3Ma M NPO(ecCHOHAIbHBIX  3200/IeBaHMii,  KOHTPOJUPOBATH  COOJIIOCHHE
JKOJIOTHYeCKOH 0€30MaCHOCTH MPOBOAMMBIX PadoT




3HaTh OcHoBormosaratonie  3akoHbl IpUpOJbI: | Beimonnenue naboparopHoit
OPUHLMUIBI  OpraHM3allMd U pa3BUTHUSA | paboThl «Bu3yaibHas oneHka
Oouocdeprl, €€  CTPYKTypy; HPHUHIMIIBI | pEaKIUH XBOHHOIO omaga H
OpraHM3aluM,  pa3BUTHS,  YCTOMYMBOCTH, | IIENOYHOCTU CHEra ropoloB
CTPYKTYpY OHMOTEO1IEHO30B. 4EPHOU METAJUTyprun», clada

3aKOHBI B3aUMOJICHCTBHUS KUBBIX TEOpUn o  Temam:
OpPraHU3MOB U UX COOOIIECTB CO Cpeaoit «DKOJIOTUYECKOE
0OUTaHUS; IPUHIUIIBI PALIMOHAILHOTO 30HUPOBaHUE
IIPUPOJOIIOIB30BAHUS U IIEPCIIEKTUBBI IIPOMBIIITIEHHBIX
CO3J1aHUs SKOJIOTNYECKH OE30I1aCHbBIX TEPPUTOPUII», «OCHOBBI
TEXHOJIOTUH. (UTOLIEHOIOTUN Y,
CoBpemeHHbIE IPOrpaMMbl ¥ IIPOEKTHI | «DKOJIOTHUECKUN
JKOJIOTUYECKOT O MOHUTOPHHIA Cpelbl | MOHUTOPUHIY
oOuTaHusl.

Ymers I'paMOTHO BECTH BU3YaJIbHbIE Bremonnenue nabopaTopHOit
OMOMHIMKAIIMOHHBIE HAOIIIOJICHHS B CBS3H C paloThI “BusyanbHast
3a/1a4aMH  HKOJIOTUYECKOIO MOHUTOPHHIA U OMOMHAMKAIMS 3arpsi3HEHUs
IrPaMOTHO OLICHUBATH MIOCIEACTBHSI CBOEH atMoceppl € TOMOLIbIO
po(hecCuOHATILHON e TENbHOCTH. BBICIIUX  PAacTEHUM B
[TpumensTH METOIbI PaLMOHANIBHOIO | IIOJIEBBIX M KaMepaJbHBIX
IIPUPOJOIIOIB30BAHNS JUIS CO3/1aHHUA | YCIIOBUAX M OTBETHl IO
YCTOMYMBBIX DKOCUCTEM C ITOMOIIBIO 3€JIEHOTO | TEMAM: «METOABI
CTPOUTEIIBCTBA. PalMOHAIBHOTO

IIPUPOJONOIB30BaHUA VLA
CO3J1aHUsA YCTOWYUBBIX
JKOCUCTEM €  IIOMOIIBIO
3€JIEHOTO CTPOUTEIBCTBAY

Baaaers IIpakTHYECKMMHU HABBIKAMU 110 Bremmonnenue mabopaTopHOi

ONPEACICHUIO YPOBHEUN BO3IEUCTBUS
AHTPONOTEHHBIX (PAKTOPOB HA IKOCHUCTEMBI;

MeTtoiaMu METO/IbI PallMOHAIBHOTO
MPUPOJONOIB30BaHUS AJI CO3/IaHUS
YCTOMUYHMBBIX YKOCUCTEM Ha 3TAIle
IIPOEKTUPOBAHHUS 3€JIEHOTO CTPOUTENBCTBA.
CnocobOamu MUHUMM3AIIN
HeOIaronpusITHOro BO3JICUCTBUS Ha
OKPY’KAIOIIYIO0 MPUPOJHYIO CPEly U 370POBbE
4eJI0BEKa

paboThl «AHaJIN3 HEKOTOPBIX
3arpsi3HAMMX  aTMochepy
BemecTB ¢ moMombio I X-1»u
OTBETHI 1o TeMaMm:
«Atmocdepa», «I'mobdanpHbIE
POOIIEMBI SKOJIOTHUI

0K-9: cmoco0HOCTBHIO HCHOJIB30BATH NMPUEMBI MePBOii MOMOIIH,

METOAbI 3alllUTHBI B YC/JIOBHUSAX

4Ype3BbIYANHBIX CUTYAUNH
3HaTh MeTtoasl CHIKEHHUS AHTPOTIOTEHHBIX | BrimonHeHne nabopaTopHOi
BO3JICUCTBHI, a TaKKe TMEpPCIEeKTUBBI HX | paOOTHI «Ornenka
COBEPILIEHCTBOBAHUSI. Meponpusatust 10 | 3aIbUIEHHOCTH BO3/lyXa
00eCIeYeHHNIO0 JKOJIOTHYECKOM OE€30MacHOCTH | BECOBBIM METOAOM» M OTYET
TEXHOJIOTHI U TEXHUYECKUX MTPOEKTOB. [0 HEH; OTBETHI IO TEMaM:
«O4ncTKa  TPOMBIIUIEHHBIX
ra3oB oT MTBUTH,
«CaHnTapHas 04YMCTKA Ira30B)»
YMmern I'pamoTHO BecTH BU3yalibHBIE HAOMIOACHUS | BoimonHeHne mabopatopHOi

B CBA3H C
MOHUTOPHHTA.

3agadaMu 9KOJOTHYECKOTI'O

pabotel  “OneHKa peakiuu
MUTHEBOM BOJIbI BU3YaJbHO™




I'pamMOoTHO OLIEHMBATH BJIMSIHUE CBOCH | U OTYET o HEH;
po(heCCHOHANTLHOM JIEATEIFHOCTH B CBSI3H C | TECTUPOBAHUE 10 TeMe
3aJ1agaMu 3aIMTHI MPOU3BOACTBEHHOTO | «XUMHUSI TPUPOJHBIX BOIY,
MepcoHajla W HaceleHuss oT  JedcTBUs | «OUHCTKA CTOYHBIX BOIY.
OTIaCHBIX W BPEAHBIX (haKTOPOB.

[IpumeHaTsb METOABbl  PAlMOHAIBHOIO
MIPUPOAOIIOIB30BAHUS JUTSE CO3JIaHUs
YCTOMUYHUBBIX 3KOCUCTEM.

PaccunThiBaTh TEXHUYECKUE PEIICHUS IO
YMEHBIUICHUIO TEXHOTEHHOI'O BO3JICUCTBUS Ha
MIPUPOAHBIE KOMITOHEHTHI.

Baagern [IpakTHyEeCKMMHU HaBBIKAMH I10 TecrupoBanue 10 TEMaM:
ONPEACIICHUIO YPOBHEHN BO3ICUCTBUS «Konnennus TTJIK»,
AHTPOIIOTEHHBIX (DAKTOPOB HA IKOCUCTEMBI; «KoHuennus [T2H»,
MetoamMu METOABI PAllMOHAIBHOTO «Kpyrosopor Bemects B
IIPUPOJONOIIB30BAHUS AJIs CO3/IaHHUS ouocdepey, «OCHOBBI

YCTOMUYHMBBIX IKOCUCTEM Ha 3Tare (DUTOIICHOIOT I

IIPOEKTHUPOBAHUS 3€1EHOTO CTPOUTENbCTBA.

0) [lopsiok npoBegeHUsI MPOMEKYTOYHON ATTECTAIlUM, TOKA3ATeIH U KPUTEPUH
OllEHNBAHMS:

OnenuBaetcst paboTa Ha 1a00PATOPHBIX, B OTBETaX HA TEOPETUYECKUE BOIIPOCHI, B TOM UUCIIE Y
AOCKH, BO BJIAACHUY NPAKTUYCCKNMU HABbIKAMU BU3YAJIbHOI'O 3KOJIOTHYCCKOI'0 KOHTPOJIA.

Kpurtepun onenkn 3auéra:

1. O1eHKa «3auTEHO» BBICTABIISETCS CTY/IEHTY, KOTOPBIH UMEET JOMYCK K 3a4€Ty U NPOYHO
YCBOWJI NPEAYCMOTPEHHBI NPOrpaMMHBIA MaTepual M IPAaBWIBHO OTBEYAET HAa TPHU BOIpoOCa
ousneta. [lpu 3ToM AeMOHCTpUpYET rI1yOOKHe CUCTEMAaTU3UPOBAaHHBIE 3HAHUS, BiIa/leeT IPUEMaMHU
pPacCy X JIE€HHUsT W COIOCTaBISET MaTepHal M3 pa3HbIX HCTOYHUKOB: TEOPUIO CBA3BIBAET C
MIPAKTUKOM, IPYTMMH TEMaMH JJAHHOTO Kypca, IPYyTrUX U3y4aeMbIX IIPEAMETOB.

2. OneHKa «HE 3a4TEHO» BBICTABIISIETCSA CTYACHTY, KOTOPBIM HE IMOJIy4MJI JONYCK K chade
3auy€ra 1o OMJIeTaM MJM B CiIydae JOIycKa K 3auéTy 1o OuieraM MpaBWIIBHO OTBETHII HA OJMH
BONpOC OMJIeTa, a B OTBETaX Ha JiBa JIPYrMX BOIIpoca OuiieTa JOMYCTHII CYLIECTBEHHbIE OIIMOKH,
HE MOJKET OTBETUTb Ha JONOJHMUTEIbHBIE BOIPOCHI MPENoJaBaTelsi U HE MMEET LEJIOCTHOTO
npeacTaBiaeHus o aucturinHe. CaMocTosATeNnbHas 3aMeHa CTYJEHTOM OJHOTO BoIlpoca Ouiiera
JPYTUM pacLiEHUBAETCA Kak OTCYTCTBUE OTBETA IO BOMPOCY OMIIeTa.

BOITPOCHI K 3AUETY

Pasznen 1. buocdepa. Yuenne B.M.Bepraackoro o xuBoMm BemecTtBe. KpyroBopoTr BemiecTs B
o6uochepe. buomormueckue mpouecchl MaJblX LUKIOB YIIEpPOAa, a30Ta M CEepbl: XEMOCHHTE3,
¢dotocunTe3, rereporpodHas dukcanus CO,, OpoxxeHue, IbpIxaHue (a’dpoOHOE U aHa’dPOOHOE),
aMMOHHUKaIMs, HUTpudukanus (aBrorpodHas u rerepoTpodHas), IeHuTpuduKanus, a3oTHuUKcanus,
acCUMWJISILIMA HUTPAToB, cyinbodukanuss u gecyinbPodukanus, acCUMWILUS CyIb(paroB —
Ba)XHEHIIIME MPOLECCHl OMOJIOIMYECKONH OUMCTKH CTOYHBIX BOJA. [ '€oJormueckoe W ruApOXUMHUYECKOE
3Ha4eHUEe LMKIIOB yIiiepoja, a3oTra U cepel . CucremaTtuka »kuBoro mupa no Burrexepy. CrpoeHue
9YKapHOTHON M MPOKApUOTHOM KileToK. Bupyc — HeknerouHas ¢popma xu3Hu. [IponykTuBHas BUpycHast
uHOekus. MeponpusaTus 0 CHUKEHHUIO PUCKa BUPYCHOI'O 3apaX€HUsl M PACIPOCTPAHEHUs BUPYCHBIX
MHEKIHA.

buoreoneHo3, ero opranusanus U rpaHulbl. DKoJorudeckue (GpakTopsl. 3aKOH OTHOCHUTEIBHOIO
neicTBUs IKO(PAKTOPOB. 3aKOH OMOJOTHMYECKOTO ONTHMYyMa, €ro 3Hau€HUE JUIsl COBEPUICHCTBOBAHMUS



IIPUHLIMIIOB 3KO0JIOTHYecKoro HopMmupoBaHus. Koncopuus nmo Masunry. Tumbl cBsizell KOHCOPTOB C
AIpOM KOHCOpLUHM. B3aMMOOTHOIIEHWS PacTEHMH C J>KMBOTHBIMH. B3aMMOOTHOLICHMSI pacTeHHH B
¢uroneHozax. CyTouHasi, Ce30HHAas M pPA3HOTOJMYHAs H3MEHUYMBOCTh (urToneHo3os. Cykuneccus:
IIEPBUYHAs U BTOPUYHAS.

Pasneall. 3enéHoe CTPOMTENBCTBO —  CO3JaHME  YCTOWYHUBBIX JIKOCHCTEM.
O310poBUTEILHAS POJIb 3€JIEHBIX PACTEHMI.
Co3anne yCTOMYUBBIX IKOCUCTEM:

4 Bmusune w#3BECTKOBOTO IMPOMBIINIJICHHOI'O aspo30JIsI Ha BEUHO3CJIEHBIE KOMITOHCHTBI
TOPOJCKUX (PUTOLIEHO30B;
BnusiHue nuokcuaa a3ota BBIXJIONOB aBTOTPAHCIIOPTA HA 3€JIEHBIC PACTCHUS
Biusinne nuokcuna cepsl Ha 3€JIE€HBIE PACTEHHUS;
3aH_[I/ITHBIe MECXaHU3MbI paCTeHI/Iﬁ oT I[CﬁCTBPISI arp€CCUBHLIX I'a30B;
3alUTHBIE MEXaHU3MBbI OT JIEWCTBHS IPOMBIIIEHHOTO HIEJIOYHOTO a3p030Js;
VY CTONYMBOCTD K PEKPEALMOHHON HArpy3Ke;
OzeneHeHne  TopofoB C UYEPHOW METaUIypruedl U MPOU3BOJCTBOM CTPOMUTEIBHBIX
MaTepuaios;

ANANE N NN

O310pOBUTENbHAS POIb PACTCHUM:
Brinenenue pacteHUsIMH KUCIOPO/AA U MOTJIOMICHUE YTIIEKUCIIOTO U APYTUX arpeCCUBHBIX
ra3os;
[IIymo3amuTHBIE CBOMCTBA PACTECHMUIA;
CHuxeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTHUEM PAaCTEHUN;
KimmaTtooOpasyromiasi poJib pacTeHU;
bakTepunuanbie cBoiicTBa pacTeHUM, (PUTOHIIUIBL;
DCTeTUYECKHE CBOMCTBA JIECOMOCAIOK.

<

AN N NANEN

Pa3zpea 111. Armocdepa. Xumuueckuii cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM 9KpaH,
UCTOpHS ero (OpPMHPOBAHUS M IIaHETapHas poiib. Mojxenn mapHUKOBOTO P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epsl, HEraTUBHBIE IMOCIEACTBUS NMapHUKOBOro 3ddexra. Xumus obOpazoBaHHs aTMOC(HEPHOrO
a’po30JIs ¢ yyacTHeM paaukaioB u apyrux gactuil (SO,, NO,, H,O, O, CO, NH3, HNO3, H,SO4, OH').
ATMoc(hepHble ocaaKu — Ipolece camoouuiieHust atMocdepbl. OcobeHHoCcTH aTMochepbl FOpPOJOB C
4EPHOH METaUTyprueil W TPOM3BOJICTBOM CTPOMTENBHBIX MaTepuaioB. lcrmonp3oBaHHE XapakTepa
NPOCTPAHCTBEHHOW JMHAMUKM TIOKa3aTeleld XUMHUYECKHUX CBONCTB CHera B CBS3M C 3aJadaMu
9KOJIOTMYECKOT0 30HUPOBAHUS OCBAMBAEMON TEPPUTOPUH U 3€IEHOTO CTPOUTENHCTBA TOPOJOB C YEPHOI
MeTajulypruei (Ha mpumepe MpoCTpaHCTBEHHOM M nuHamuku pH cHera r.Maramuroropcka). Xapakrep
MEXTOJIOBOH JTMHAMUKHA XUMHUYECKUX CBOWCTB CHETa KaK WHIMKATOP OIEHKH Pa3BUTHS dKOJOTHUECKON
CUTyallud B TPOMBIIUIEHHBIX ropojax. MakTopsl MPOCTPAHCTBEHHOM, CE30HHOM U MEXI0J0BOU
JMHAMUKHU TIOKa3aTesiei KHCIOTHO-OCHOBHOTO COCTOSIHUSI CHETa MTPOMBIIIJICHHBIX TOPOAOB (Ha MpuMepe
r.Marauroropcka).

Pazgen 1V. I'mapocdepa. BetBu kpyroBopoTta Bojbl, UX IJIaHETApHAs pojib. MeTeopHbIE BOJBI,
ux reresuc. [Ipomeccsl popMupoBaHUsS XUMUYECKOTO COCTaBa METEOPHBIX BOJ. XUMHUYECKHE CBOICTBA
MPUPOJHBIX BOJ: 00mIas MuHepanu3auus, pH, oKMCIUTETbHO-BOCCTAHOBUTENBHBINA MOTEHIIUAN, (POPMBI
KECTKOCTH M METOJbl  CHIDKEHUS  KECTKOCTH, (OpPMbI  arpecCUBHOCTU  (YIJIEKMCIIOTHa,
BBIIEJIAYNBAIONIAs], OOIIEKUCIOTHAS, MarHe3UaJbHas, CynbdarHas). IcTouHuKHN 3arps3HeHMs..

Paznen V. IlouBa — xkoMmoHeHT Ouocepsnl. [lnanerapHas poyib MOYBBI M POJIb NOYBHI B
ouoreonenosze. Konnenuus B.B.JlokyuaeBa o ¢akTopax nouBooOpasoBanusi. [Ipoduis moazonmcroi
nouBsl. Teopus MoA3071000pa30BaTEIBHOTO MpoIECCa.

Xumus nous. [TornorurensHas ciocooHocTh mouB o K.K.I'eapoiity. OTinndne noHO-00MEHHBIX
IpOIECCOB OT npouecca copouuu. [Tpupoausie HOHUTEL. POPMBI MOYBEHHONW KUCIOTHOCTH: aKTyalbHasl,
OOMEHHasi U THAPOIUTUYECKAS.



Buonorus mous. [louBeHHBIC TPUOBI, UX KOJOTUIECKHE TPYIIIBI U SKO(DAKTOPHI, ONPEACTSIONTNE
ux pasButHe. [louBeHHBIE BOJOPOCIH, UX 3KOJIOTHYECKUE TPYIIBI M IKO(DAKTOPHI, ONPEACIISIONINE UX
pa3BUTHE. YdYacTHE TOYBEHHBIX BOJOPOCICH B METOJaX OHOJOTUYECKOW OYHCTKH CTOYHBIX BOJI.
Jlnmaiitnukn ¥W  JMXEHOWMHAWKAMs  3arpsisHeHus armocdepsl. [louBeHHBIEe JkMBOTHBIC. UX
kinaccudukanus, Tpopudeckue rpynnsl. [IpocTeiimme, YepBu, WICHUCTOHOTHE, MieKonuTatmue. NUx
IKOJIOTHYECKHE (PYHKIMU. Y4YacTHe MPOCTEHINMX W YepBell (HeMaToJ W KOJOBPATOK) B IpoIleccax
OMOJIOrNYECKOM OYHUCTKHA CTOYHBIX BOJI.

Pa3nesa V1. MOHUTOPHHT cpeAbl 00MTAHMSA.

AtmocdepHblii MOHUTOpHHT. Ero nenb u 3agau, NPUHLMIBl OPraHU3alMM, KaTETOPUHM MOCTOB
(cranoHapHBId, TEepeABIKHONW monadakenbHbINM, MapmpyTHbii). IlepeaBmwxkubie nabopaTopun
akojornueckoro koutpoisa (IIJIDK). Kareropuu ITJIDK. Kputepun BeiOOpa METOI0B 1 000Dy I0BAHUS
[IJIDK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHUTOPHHIA, OCYLIECTBIIsIEMbIE ¢ moMolbo [TJIOK.

IIporpammMbl  aTMOC(EpPHOr0 U THAPOXMMHUYECKOIO MOHUTOPUHIA (Ha MpUMEpe HCCIIeA0BaHMS
KHCJIOTHO-OCHOBHOT'O COCTOSIHUS CHEra I. MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUNA (HA HpPUMEpE OLEHKH
peakiuu XBOMHOIO OMaja BEYHO3EIEHBIX IOPOJA JEPEBbEB B INpelenax 30HbI PacHpOCTPAHEHUs
IIPOMBIIIJIEHHOTO LIEJIOYHOTO a3pO30JIsl.

Busyanu3zanus — coBpeMeHHble TEHACHIIMH Pa3BUTHS SKOJIOIMUECKOro KOHTpossl. Poiabs meTonos
BU3YaJIbHOW OWOMHJMKAIMK 3arpsi3HEHUs aTMOC(epbl C MOMOILBIO BBICHIMX PACTEHUH B cHUCTEME
KOMIUIEKCHOTO MOHMTOpPHUHIA IPOMBIIIJICHHBIX TOPOJOB W PEruoHoB. JlOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHIMKAIIMY 3arPsA3HEHUS aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTEHHH.

Pazngen V11. Konnenuus ITIK.

[Ipenenbno pomyctumas konueHtpauus (IIJIK) BemecTB-HOpMaTMB KadecTBa OKpYXKarouLlei
cpeabl. ITJIK 3arpssssromux aTMocdepy BeIIECTB: MaKCHMAaJbHO pa3oBas M cpeaHecyTouHas. Mx
IIPUHIUIIE] HOPMUAPOBAHUS.

[IJK 3arps3Hstomux noBepxHOCTHbIe Boabl cymu BemiecTB: [IJIK rurnennueckas, IIJIK
pridoxo3aiictBenHas u [1/IK 6uoreoxumuueckas. Ux npununsl HopmupoBanus. Konuenius Ilatuna:
MaKCUMaJIbHO HEIEUCTBYIOIKE, IOPOrOBBIE U TOKCUYHBIE KOHIIEHTPALMY BPEIHBIX BEILIECTB B BOJE.

Henocratkn  konuenuuu — ITJK.  CoBepuieHCTBOBaHME  NPUHIUIOB  3KOJOTHYECKOTO
HOPMHPOBAHMUS: NIPEAEIBHO AOIYCTUMAsT JKOJOTHUYECKast Harpy3Ka — aJbTePHATUBHBIN DKOJIOTHYECKUI
HOPMAaTHUB KauyeCTBA OKPYKAKOLIEH CpeJlbl C Y4ETOM NMPUHIMIIOB PAlMOHAIBHOTO PUPOIOITIOIB30BaHU.

8 YueOHo-meToanyeckoe U HHGOPMANMOHHOE 00eciedeHre THCIUTIIIHHBI

a) OcHoBHas JMTEpaTypa:
1. Okonorusi: Yueonuk / [Toranos A.[l. - 2-e u3n., ucrnp. u gon. - M.: HUL] UHDOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Beicuiee o6pazoBanue: bakanaspuat) (Ileperér) ISBN 978-5-
16-010409-6 - Pexxum noctyna: http://znanium.com/catalog/product/487374
2. Oxomnorus / Banosa (Kombsutosa) B. /1., 3sepeB O.M., - 4-¢ u3z., mepepad. u oM. -
Mocksa :JlamkoB u K, 2018. - 376 c.: ISBN 978-5-394-03044-4 - Tekcr : anekrponHsiid. - URL:
http://znanium.com/catalog/product/415292

0) JomosiHuTeILHAS JIUTEpATYypa:

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

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



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

3. Oxomnorus : yueonuk / H.W. Huxonaiikun, H.E. Hukonaiikuna, O.I1. MenexoBa. — 9-¢
u3n., nepepab. u gom. — M. : UHOPA-M, 2018. — 615 c. — (Bsiciiee obpasoBanue: bakanaBpuar).
—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  gocryna:
http://znanium.com/catalog/product/566393

4. Oxkomnorus : yuebnuk / B.C. [lymxkaps, JI.B. Sxumenko. — M. : UHOPA-M, 2017. —
397 c¢. : [2] ¢ uB. wun. — (Beicmee oOpaszoBanme: — bakamaBpmar). —
www.dx.doi.org/10.12737/16540. - Pexxum goctyma: http://znanium.com/catalog/product/774283

5. Dxkonorus : yaeonuk / A.Jl. [loranos. — 2-e uza., ucnp. u gomn.— Mocksa : UHOPA-M,
2017. — 528 c. — (Boicuiee oOpaszoBanme: bakamaBpumar). - Tekct : smekrtponHbii. - URL:
http://znanium.com/catalog/product/872295

6. Oxomnorusi: YueOHuMK st OakamaBpoB / Bamoa B.[., 3Bepes O.M., - 3-e m3n.,
nepepad. u gom. - Mockga :JlamkoB u K, 2017. - 376 c. ISBN 978-5-394-02674-4 - Texcr :
anektponHbii. - URL: http://znanium.com/catalog/product/936129

7. DOxonorusi: Yuebnoe nocobue / [epsoun B.A., ®apadonrosa E.I1., - 2-e uzx., crep. -
M.:®munTa, M3a-Bo Ypan. yu-ta, 2017. - 136 c¢. ISBN 978-5-9765-3089-8 - Pexum mocryna:
http://znanium.com/catalog/product/946678

8. [Ilymarosa, JI. Dxonorus: monorpadwus / JI. [lynarosa, JI. Pasmyxamenos ; moxa. pen.
1. MypatoBa. - 'epmanus : LAP LAMBERT Acad. Publ., 2018. - 312 c. - ISBN 978-613-7-
33965-7. - Tekcr : anextponHbii. - URL: https://new.znanium.com/catalog/product/1071110

9. Maiiopos, . C. Dkonorus : pernoHanbHbIi acnekT : MmoHorpadus / M. C. Maiiopos,
C. IO. TI'onukos. - I'epmanus : LAP LAMBERT Acad. Publ., 2017. - 292 c. - ISBN 978-620-2-
09640-9. - Tekct : anextponnsiit. - URL: https://new.znanium.com/catalog/product/1071164

10. DOxonorust TexHochepsr: mpaktukym / C.A. MenseneBa, C.C. Tumodeena. - M.:
®opym: HUIL[ UHDPA-M, 2014. - 200 c.: 60x90 1/16. - (Bsicuiee oO6pa3oBanue). (00J10XKKa)
ISBN 978-5-91134-848-9 - Pexxum noctyna: http://znanium.com/catalog/product/446534

11. Dkonorus. YueOHas mojeBas npaktuka: YueoHoe mocobue / Kynem B.®., Maspuiien
B.B. - M.:HUIl UH®PA-M, Hog. 3nanune, 2015. - 332 c.: 60x90 1/16. - (Briciiee obpa3oBanue:
bakanaspuar) ISBN 978-5-16-010292-4 - Pexum JIOCTyTIA:
http://znanium.com/catalog/product/483086

12. ScoBeeB, M.I'. Dkonorust ypOaHHU3UPOBaHHBIX TeppuUTOpHil : yued. mocobue / M.T.
SAcosees, H.JI. Ctpexa, JI.A. INanpikaiinuk ; mox pen. M.I'. flcoBeeBa. — Munck: HoBoe 3Hanue ;
Mocksa : UHOPA-M, 2015. — 293 c. — (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-985-
475-708-7 (HoBoe 3manme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN 978-5-16-
102242-9 (MH®PA-M, online). - Teker : 3JE€KTPOHHBIN. - URL:
http://znanium.com/catalog/product/483202

r) IlporpammHuoe odecnneuenne u UHTEepHET-pecypcehbl:
IlepeyeHb NPOrpaMMHOIo odecrneYeHnst

Haumenosanune 110 No norosopa CpoOK AeNCTBUS JTUIEH3UU

MS Wiindows 7 HA-1227 o1 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
Kaspersky Endpoint Security | /1-300-18 ot 21.03.2018 28.01.2020
11t OuzHeca- CTaHIapTHBINA J-1347-17 o1 20.12.2017 21.03.2018

J1-1481-16 ot 25.11.2016 25.12.2017
7Zip CBo0oaHO pacmpocTpansemoe | beccpouno

HNHuTepHeT-pecypcsl

1. MexnynapoaHnas cripaBounast cuctema «Ilonmpemn» polpred.com orpacns «Ob6pa3oBanue,
nayka». — URL:http://education.polpred.com/ .

2. HamumonanbHas uHGOpPMAlMOHHO-aHAIUTHYECKass cucteMa — Poccuiickuil HMHIEKC
naygynoro nutuposanus (PUHII). - URL:https://elibrary.ru/project risc.asp .



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
http://education.polpred.com/
https://elibrary.ru/project_risc.asp

3. ITouckoBas cHCTEMA
URL:https://scholar.google.ru/ .

AkaneMust Google (Google Scholar). -

4. NndopmanmonHas cucremMa — EqnHOE OKHO JOCTymNa K WH(GOPMAIMOHHBIM pecypcam. -

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

— Caiitr Munucrepctsa [Ipuponusix Pecypcos http://mnr.gov.ru;
— Caiit Munucrepcrsa IIpupoansix Pecypcos Uensounckoit obmactu http://minprom74.ru;
— Kpacnas kuura Yensounckoi oomactu http://redbook.ru;
— Yensbunckuii rugpomereorientp http://chelpogoda.ru;
— CailTsl )KypHAJIOB “DKOJOTHUYECKHE CUCTEMBI U IPUOOPHI”,
—  “Dkoiiorus U npoMeinuieHHOCTh Poccun”™,

—  “JlecHO€ XO3IUCTBO”,
— “UnmxenepHas 3xojorus’”.

— TlIporpammuoe odecnieuenrie Microsoft Office.

9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIUHBI

Tun u nHa3panue AyIUTOPUHA

OCHaH_ICHI/Ie AyJJUTOPpUH

VY4eOHble ayAUuTOpUU JUIs
NPOBECHNUS 3aHATHI JEKIIMOHHOTO
TUTA

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IEpEAAUYn U
IpeJCTaBICHUs HHPOPMALIUU

JlexkimoHHas ayIMTOpUs

MynbTUMeauiiHBIE CPEJICTBA XPAaHEHNUS, IIepeiaun U
npeJCcTaBIeHus HHPOPMALIUU

VY4eOHble ayAuTOpUu JUIs
IIPOBE/ICHUS J1AOOPATOPHBIX
3aHATUH, TPYNIIOBBIX U
MHIVBUAYAJIBHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U
IIPOMEXYTOYHOM aTTecTaluu

1. ITeineBast kamepa

2. I'azoanamuzarop ['X-1

3. 3 ¢otoanmbboma (popMbl Aerpagaliiu BEYHO3EIEHBIX
XBOMHBIX JIECONOCAJOK I. MarHuroropcka, r. Yo¢wl, T.
Yensbuncka); ®otoans60M (ropHas CTeMb);

4.T'epOapwuii (o6pasisl BEYHO3ENIEHBIX XBOMHBIX
JIECONOCa0K,  JErpaJupOBaHHBIX  MOJA  JeWCTBUEM
aTMoc(hepHBbIX npuMeceil);

5.YHuBepcanpHas MHAUKATOpHAs Oymara
6./luctunnrpoBanHas Bojia

7.AnTekapckue Bechl (TOYHOCTb: YETBEPTHIM 3HAK MOCHe
3arsIToM), pa3HOBECHI;

8.00pa31bl XBOIHOTO onasia OHOBBIX TEPPUTOPHUI.

9. KapThl sK0510r1uecKkoro 30HMpoBaHus r.Marauroropcka
10. DOnekTpoHHBIE BEpCHMM  BONPOCOB K  3auéTy,
nabopaTopHbIM  paboTaM,  TECTOB,  JINTEPATYPHBIX
HCTOYHUKOB.

Memoouueckue ykazanus:

1. Kopo6oBa H.JI. BusyanbHas  OHOWHAMKAIUSI
3arpsi3HEHUsT  atMocepbl  ypObocucTeM — IICIIOYHBIM
a’po30JIEeM M JAMOKCHJIOM a30Ta C IOMOIIBIO BBICHIMX
pacTeHuil B TMOJIEBBIX W KaMepalbHBIX ycioBusx [Tekcr]:
METOJ. yKa3aHus K Ja0opaTOpHO#l paboTe Ui CTYIEHTOB
Bcex HampaBieHui Bcex ¢popm odyuenwns / H.JI. KopoGoga;
MI'TY, [kad. [IDubX]. — Marauroropck, 2016, c.10.

2. Kopo6osa H.JI. BusyanpHas omeHka peakiud CHera u
XBOMHOIO omajga B CBSI3M C 3aJadyaMH  3€JIEHOrO
cTtpoutenscTBa [Teker]: MeTon. yka3zaHus K J1aOOpaTOpHOU
paboTe s CTYAEHTOB BCeX HaIpaBlIeHHH Bcex ¢Gopm
obyuenust / H.JI. Kopobosa; MI'TY, [kad. [TOubX][]. —



https://scholar.google.ru/
http://window.edu.ru/
http://mnr.gov.ru/
http://minprom74.ru/
http://redbook.ru/
http://chelpogoda.ru/

Tun v Ha3BaHMe ayIUTOPUN

OcHalleHne ayauToOpun

Marnutoropck, 2017, ¢.9.
3.Kopo6oBa H.JI. AHamu3 HEKOTOPBIX 3arps3HSIONINX
atmocdepy BemiectB ¢ nomouipto ['X-1[Tekcr]: meton.
yKa3zaHusd K JjabopartopHoil paboTe A CTYJEHTOB BCEX
HanpaBieHuii Bcex ¢(opm oOydenus / H.JI. KopoOosa;
MI'TY, [kad. [ITDubX]. — Maraurtoropck, 2001, ¢.9.
4. CyneitmanoB M.I'., Urnarenko JLII. VccnenoBanue
3ambUIEHHOCTH  BO3AyXa BECOBBIM  crocoboMm|Tekcr]:
METO. yKa3aHus K Ja0opaTOpHO#l paboTe Ui CTYyIEHTOB
Bcex HampamieHui Bcex (opm oOydenmst / CyneliMaHOB
M.I'., Urnarenko JLIL; MITY, [kadp. I[IDubXI]. -
MarnuTtoropck, 2001, c.12.

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IEpEAAUYn U
MpeICTaBICHHs] UHPOPMAIIUH.
Jlocka, MyJIbTUMETMHHBINA TPOEKTOP, IKpPaH

[TomeriieHus st CaMOCTOSITEIbHOM
paboThI 0OYJAOIIUXCS

[Tepconanbubie KoMIbIOTEPHI ¢ TakeToM MS Office,
BBIX0JIOM B IHTEpHET U C IOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA

[Tomenienue i XxpaHeHUs U
npOoQHIAKTUIECKOTO
00CITy>)KUBaHHSI yI€OHOTO
o0opynoBaHus

HIxadsr 11t XpaHeHUs: y4eOHO-METOAMYECKON
JOKYMEHTaIIH, y4eOHOro 000py10BaHUs
WNHcTpyMeHTHI U1 peMOHTA J1abopaTOPHOTO
o0opynoBaHus




