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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 YCJIOBCUSCKOM ACSITEIHLHOCTH C MO3UIMH COXPAHCHUS NPUPOIHON U KYJIbTYPHOM
CpeIbl, CIIOCOOHOCTH HAIPABIIATH CBOIO MPO(EeCCHOHATBHYIO JIEATENFHOCT Ha cOXpaHeHne onocheps! Kak
CpeIbl OOUTaHUS YeITOBEKa.

2 MecTo gucuuminHbl B cTpykTrype OOII moaroroBku 0akajgaspa

HucuunnnHa «3JKOJIOTHS» BXOOUT B 0a30ByI0 4acTh Onoka | oOpa3zoBaTenbHON MPOrpamMMEI
(b1.5.27).

Jns w3ydeHus NUCIUIUIMHBI HEOOXOAWMBI 3HaHWs (YMEHUS, HaBBIKH), CHOPMHUpPOBaHHBIE B
pesynbraTe m3ydeHus muciuruinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «['eorpadusn»,
«[Ipuponosenenue», «MabDopmaTukay.

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

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

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

CTpyKTypHBIH
JJIEMEHT YpoBEHb OCBOCHMSI KOMIIETEHIIMMA
KOMIIETEHIINN

OIIK-4: TroTOBHOCTHI0 HCIOJIL30BATH OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX JTUCHUIIJIMH B
HpO(l)ECCHOHaJIBHOﬁ AEATECJIBbHOCTH, NPUMEHATDH METOAbI MaTeMaTH4Y€CKOIo aHaJIn3a H
MOACTUPOBAHUA, TEOPETUYECCKOI0 M IHKCICPUMCHTAJIBHOI0 MCCICI0BAHUA B (bnsmce, XUMHUH.
IKO0JIO0I'HH.

3HaTh OCHORBOITONIATAIOIINE 3aKOHBI TPUPOJIBI: TPUHIUIBI OPraHU3aldd U Pa3BUTHS
ouocdepsl, €€ CTPYKTYpy; NPHHIMIBI OpPraHU3alH, Pa3BUTHS, YCTOWYHUBOCTH,
CTPYKTYpYy OHOI'€OILIEHO30B.

3aKOHBI B3aUMOJICHCTBHS )KUBBIX OPTaHU3MOB M UX COOOIIECTB CO CPEOi
00OUTaHUS; IPUHITUIIBI PAIIMOHATBHOTO IPUPOJIOTOJIE30BAHUS 1 MIEPCIICKTUBBI
CO3JIaHMsI DKOJIOTHYECKH OE€30IMaCHBIX TEXHOIOTHIA.

CoBpeMeHHBIE TIPOTPAMMBI U TIPOEKTHI AKOJIOTHYECKOTO MOHUTOPHHTA CPEIBI
oOuTaHwusl.

YmMmeTs I'pamoTHO BecTH OWOMHAMKALMOHHBIE HAOMIOAEHHS B CBA3M C 3aJa4aMu
9KOJIOTMYECKOTO MOHHTOPWMHTa M JKOJOTMYECKOTO 30HHPOBAHHUS OCBAMBAEMBIX
TEPPUTOPHUIl B CBSI3M C 33Ja4aMy 3€JIEHOTO CTPOMTENHCTBA M CO3JaHUS YCTONYMBBIX
9KOCHUCTEM.

I'paMOTHO olleHWBATH BIUSIHHE CBOEW MPOQECCHOHANBHOW JIESTEILHOCTH Ha BCE
KOMITOHEHTBI ()OHOBBIX TEPPUTOPHUH, ypOACUCTEM U TUTAHUPOBOYHBIX 0OPa30BaAHUIA.

IIpumeHATh METOABI pallMOHAIBHOTO TNPHUPOAONONB30BAHUA JUIA  CO3AAaHHA
YCTOMYHBBIX 9KOCHCTEM.

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

Bnagets [IpakTH4eckMMU HaBBIKAMU TI0 OTIPEACIICHUIO YPOBHEH BO3ICHCTBUS
AHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI;
MeTomamMu METOIbI PAIlIOHAIEHOTO MIPUPOIOTIONH30BAHUS IJIsI CO3/TaHUS
YCTOHYMBBIX SKOCHCTEM Ha dTare MPOSKTUPOBaHUS 3eJIEHOTO CTPOUTEIIBCTBA.
CrocobaMy MHHUMU3AITUU HEOJIArONPUSITHOTO BO3ICHCTBIS Ha OKPYKAIOIIYFO
MIPUPOJTHYIO CPENy U 3IOPOBBE YEIOBEKa




4 CTpyKTYypa M coJiepKaHue TUCUUIINHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIICT 2 3a4€THBIX €IMHHUIIBI; /2 Yaca.

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

- camocTosiTenpHas pabora — 35 Jaca;

- 3a4€T.
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Paznen 1: Heas u 3agaum 3xosoruu. buochepa n OIIK-4
yesoBek. CTpykTypa 6uocdepsl.
buocdepa. Yuenme B.M.Bepmaackoro o xumBom|1l| 3 | 2/2U | 5 |Uzydenue TectupoBanwue,
BemecTBe. Kpyrosopor BemecTB B Ouocdepe. OCHOBHOI BBITIOJTHCHHUE U
Buonoruueckue npoueccsl Manblx MUKIOB YIIIEpoa, yueOHOi caaya TEOpHH
a3oTa M Cephl:  XEMOCHHTE3,  (OTOCHHTE3, JUTEPATYPHl, |1A00PATOPHBIX
rerepotpodHras dpukcanms CO,, OpoxkeHue, TbIXaHue KoHcriekTa  |pabot “Ouenka
(a3pobHOe M aHa’poOHOE), aMMOHH(DUKAIHS, JICKIU T peaKiuy MUThEBOM
HuTpudukanus (aBrorpodHas u rTerepoTpodHasdt), BOJBI
JeHUTpU(UKAIMSA, a30THHUKCANUS, ACCHMMUIISLINS r.MarHauroropckac
HUTPATOB, cyinbdodukanus W aecyinbhodukanus, TTOMOIIIBIO
accuMmiALus  cynbgaroB. HX TuUApoXMMHYEcKOe CEJIEKTUBHOM
3HageHue. CucremMaTwka JKMBOTO  MHpa 110 HOHOMETpUN”
Burtekepy. Crtpoenne 3yKapUOTHOMN 51
NPOKapuOTHON KIeTOK. Bupyc —Heknerounas dhopma
xu3HH. [IpoaykTuBHast HHpEKIHS.
HToro no paszageny 1 3 |22 | 5
Pa3zneall Dxko3ammTHAg TeXHHKA M TEXHOJOIHMH. OIIK-4
OcHoBBI 3K0NpPaBa ¥ NPog.0TBEeTCTBEHHOCTH
MexaHn3Mbl paccenBaHWs BpedHbIX npumecedr B| 1| 1 2 1 |H3yuenue Cemunap 1o
atMocdepe. MeTeoycinoBus, CIOCOOCTBYIOLIHE | OCHOBHOI peleHHIo 3a1a4
NPENSTCTBYIOIINE  PAaCCEMBAHMI0  aTMOC(EPHBIX yueOHOi Y KOHTPOJIbHAS
npumeceil.  Ponp  TemmeparypHOod — HMHBEpCUU JINTEPATYPHI pabora
NpU3EMHBIX CIIOEB arMochepbl B pacceHBaHUM 1 KOHCIIEKTa
aTMOC(EepHBIX HPOMBIIUICHHBIX BBIOpOCOB. Pacuér JeKIUH
NpEIeTTbHO JIOMyCTUMBIX BHIOPOCOB MPOMBIIIIIIEHHBIX
OPEANPUITAN ¥ pacrpeelieHHe 3TUX BBIOPOCOB IO
ocu dakena ¢ HOCTpOSHUEM Tpaduka.
CHuxeHue HETraTUBHOTO Bo3zpecteusa| 1| 1 1 5 |U3yuenue YcTHBIE OTBETHI y
IOPOMBIIUIEHHOCTH  Ha  OKPYXKAalILyl  cpeny OCHOBHOI JIOCKU B paMKax
(atmocdepy). yaeOHOI pasmerna Teopuu
OuncTKa MPOMBIIIJICHHBIX BBIOPOCOB B aTtmocdepy JUTEPATyPHI nabopatopHoi
OT Tra30oB M IbUIM: MBLICOCAIUTENbHBIE KaMephbl; 1 KOHCIIEKTa paboTHI 1o
9KpaHHBII WHEPIIMOHHBIN MIBLJIEYJIOBUTENb; JICKIIAN HCCIIEIOBAHUIO




JKAITIO3WHHBIN amnmapar; COBpEMEHHbBIC HHEPLIMOHHBIE
MBUICYJIOBUTEIH; LKJIOHBI, BHUXPEBHIE
MIBIICYJIOBUTEINH; (GuIBTpEI (abcomoTHBIE,
TYMaHOYJIOBUTEIM; TKAaHEBbIC PYKaBHBIC; 3€PHHUCTHIC
HACa/I0YHbIE M TIOPUCTHIE); MOKPBIE TBUICYIOBUTENN
(cxpy00epsl): ToJBIE, TIEHTPOOEIKHBIE, TapelbYaThie,
HacaJo4yHble, C NOABWXHOM IIapOBOM HAaCaJgKOU,
ckpy0Oep [oiins, portokioH tunma N, IHMKIOH C

BOJSTHOM TIIEHKOM, CKpyOOepsI Bentypu;
3NEKTPOPUIBTPEL.
OKuCIUTEIbHBIE, BOCCTaHOBUTEILHBIC u

COpOIMOHHBIC METOABl OYHUCTKH  aTMOC(HEpPHBIX
BEIOPOCOB OT OKHCJIOB a30oTa W cephl. OumcTka
aTMOC(EepHBIX  BBIOPOCOB OT  yrapHoro rasa.
Hcnonp30BaHre MaTOOTXOAHBIX TEXHOIOTUH.

3aIbUIEHHOCTH
BO3/1yXa BECOBBIM
METOA0M

CHmxeHue HETaTUBHOTO BO3JCHCTBHS
OPOMBIIUIGHHOCTH  Ha  OKPYXKAIOIIyId  cpeny
(TTOBEpXHOCTHBIE BOJBI CYIIIH).

OU3NKO-XUMHYECKHE METOAbl OYHCTKH CTOYHBIX
BOJI: KOArynupoBaHUe (KOAryJSHTH U (IIOKYIISTHTHI)
U DIIEKTpoKoarynupoBaHue; Quortanus (HamopHasi,
BaKyyMHasi) W TIyOMHHO-a/IT€3MOHHAS CeTapalus;
copOrLusi; 9BanopaLysi; SKCTparupoBaHHe.
XUMHUECKHE METOJbl OYHCTKH CTOYHBIX BOI:
OKHCIIUTENbHBIE METObl U HEUTpAIN3aHsl KUCIOT U
OCHOBaHUII.

MexaHnuecKie METOJBl OYHCTKH CTOYHBIX BOJ:
3akoH CTOKCa, TOPU3OHTAJbHBIE, BEPTHKAIBHBIE W
panuanbHble OTCTOMHMKH, MEXaHWYEeCKHEe PEIIETKH,
THIIPOLMKIIOHBI.

MeTtoabl 00e33apakuBaHus BOJBL: XJIOPOM, (HTOPOM,
HOJOM, O30HOM, YIJIBTPa3BYKOM, YibTpaduoneTom,
MoHaMH cepebpa, TepMuueckoe o0e33apaKUBaHuE.
HocTouncrsa 17§ HE/IOCTaTKH, 001acTh
pacmpocTpaHeHusl.

Buonornueckue MeTOABI OYMCTKA CTOYHBIX BOJ:
a’poOHbIe  (adpOTEeHK, OMOJOTHYECKUH  (PHUIBTP,
OHMOJIOTUYECKUE TIPYHBI, TOJII (QUIBTPALMA H TIOJS
OpOLICHHUS) U aHadPOOHBIE (CENTUKTEHK, METAHTCHK,
IBYXBAPYCHBIN OTCTOMHUK). [Ipodmiie KoHCTpyKIMHY,
OmoIIeHO3bI. bronornveckue npomecchl: XeMOCHHTES,
dotocunTe3, rereporpodHas  ¢ukcamus  COp,
OpoxeHue, npixaHue (a’poOHOe U aHadpoOHOE),
amMMoHHpHKanus, HUTpUudHKanus (aBrorpodHas u
rerepoTpodHas), neHurpudukanus, azorduKcanys,
acCCUMWIIILMSL ~ HUTPATOB,  cyibpodukamus
necynbhoduranms, — acCUMWIALMS  CyJIb(aToB.
VYcioBusi TpUMEHEHHsT OWOJIOTHYECKHX METO/IOB
OYHUCTKH CTOYHBIX BOJI.

N3yuenue
yueOHO
JUTEpaTyphl
1 KOHCIIEKTa
JIEKIIAH

Y CTHBIE OTBETHI Y
JIOCKH B paMKax
paszena Teopuu
mabopaTopHOM
paboTHI TIO OIIEHKE
XUMHUYECCKHUX
CBOICTB NUTHEBOM
BOJIBI

Hroro no pazgeny
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Pazgea |l JKoJOTHYECKHE  TPWHIHIBI
PALMOHAJIBLHOI0 MPHPOAONOJIb30BaHUSL. OCHOBBI
NPHPOIONO0JIH30BAHMS

OIIK-4




Co3nanne SKOCHCTEM, YCTOMYMBBIX K JEHCTBHIO 2/111 Nzyuenue TectupoBanue,
TEXHOT€HHOU HArpy3KHU. OCHOBHOM Brinonuenue u
OsznopoBuTenbHas PoJIb pacTeHUM (3ammTa OT y4eOHOH clladya TEOpUmn
OBUIM, LIyMa, 3ara3oBaHHOCTH, OaKTepUIMIHbIC IUTEpaTypsl | 1a00paTOPHBIX
CBOWCTBA,  HOHHU3alMsi  BO31yXa,  BbIIEJICHUE KOHCIIEKTa pabot
KHCIIOPOZa, 3CTETHICCKHE CBOMCTRA). JICKIWH, “BusyanbHas
UyBCTBUTENBHOCTh JIECONOCAZAOK K JIEHCTBUIO TECTHPOBaHHE OMOMHIUKAIINS
aTMocepHbIX TpuMeceld. MexaHU3M BO3ICHCTBHS 3arpsi3HEHUS
M3BECTKOBOT'O a’p030J1s1 Ha BEYHO3ENEHBIE IOPOBI aTMoc(epsl ¢
JIEPEBbEB U KYCTApHUKOB. MexXaHH3M BO3JEHCTBUS MOMOIIIBIO BBICIIUX
Ha 3eN€Hble pacTeHHd AMOKCHIA a30oTa. 3enéHoe pacTeHuil B
CTPOMTENICTBO ~ IPOMBIIUIEHHBIX TOpoJOB  (Ha MOJIEBBIX U
MIpUMepe TOPOJIOB ¢ YEPHOU METAILTYpruei). KaMepaJbHbIX
Busyanuzanus 3KOJIOTUYECKOTO KOHTPOJIA. yCIOBUAX
buonnoukaums — 3arpssHeHusst — atMocepbl €
MOMOIBI0  BbICIIUX  pacTeHuil. CoBpeMEeHHbIE
TEHJACHLIUU COBEPIICHCTBOBAHUS MIPUHLIUIIOB
3KOJIOTMYECKOTO HOPMHUpPOBaHHUS  TOKazaTesnen
KAau€eCTBa OKPY’KaIOIIEH Cpeibl.
ITouBa-komnoneHT Omoctepsl. IlmanerapHas poib 2111 Nzydenune TectupoBanwme,
noy4B. Poss mouBkI B OHOTEOIIEHO3E. OCHOBHO BBITIOJTHEHHE u
Buosnorust noys: MoYBEeHHBIE BOAOPOCIH, TIOYBEHHBIE yueOHOi caaya TEOpHUH
rpu6bl. VX 3K0I0rHYecKre IpyIbl U 9KOJIOTHIECKUe JUTEPATYpPsl 1J1a00PAaTOPHBIX
(hakTopbl, OMpEACTAIOIINE HX pPa3BHTHE. Y4YacTue KOHcIleKTa  |pabot
BOJIOPOCIIEd B TIpoliecCaX OYUCTKH CTOYHBIX BOJI. JIEKUUH, “BusyanbHast
JIMmaiHUKN W JIMXCHOWHAMKALUS  3arps3HEHUs TECTHPOBAa- |MHIOUKALKS
aTMocepHoro Bo3inyxa. [loYBeHHBIE KHBOTHEIE: HUE peakiuu XBOIHOTO
KJIaccU(UKAIIHY, aJianTaium, 9KOJIOTUYECKUE ormajia TOPOACKHUX U
IpyMIIBL, yYacTUe B Ipoueccax OMOOYMCTKU CTOYHBIX (OHOBBIX
BOJ| IPOCTEHIINX U YEPBEH. TepPUTOPUIL” B
Xumuga nouB. DopMbl TOYBEHHOW KHUCIOTHOCTH, pamMkax  paszaena
pellOKC- TOTeHLHall, KOMIUIEKCOOOpa3oBaHHE — ”Bu3zyanbHas
(hakTOpBl, ONpEAEISIIONINE MOABIKHOCTE TKETBIX OMoMHOUKaIMsi B
METAaJIJIOB B MTOYBAX. CBA3M C 3aJauyaMu
[podwmis TTOJI30JIMCTBIX MOYB. 3eNEHOT0
ITom3on0006pa3zoBaTensHBINA MpOIIECC. CTPOUTEIBCTBA”
I'uapocdepa. 2 Uzyuenne  |TectupoBanue,
[InanerapHas pomb BeTBE KpyroBOpoTa BOJIBI. KOHCIIEKTa  |cIaya TEOPHH H
ATMOChepHBIe  OCAAKH-TIPOLIECC  CAMOOYMIICHUS JIEKIUH U BBITIOJTHEHHE
atMoc(epsl. ['enesuc wmereopHbix Box. [Iporiecc OCHOBHOM J1a00paTOPHBIX
(hopMHpPOBaHUSI XUMHUYECKOTO COCTaBa METEOPHBIX yaeOHOU pabot
BOJ. nuTepaTypsl. |“BusyanbHas
[TokxazaTenn XMMHUYECKUX CBONCTB MPUPOAHBIX BOA: VHAVKALUSL
oOmas MuHepanuzauus, pH, pemoxc-moTeHuan, peaxiuu CHera B
(hopMBI KECTKOCTH U POPMBI aTrPECCUBHOCTH. CBA3M C 3aJja4aMu
9KOMOHHUTOpPHUHTra”
OcHoBbl  ¢uToLeHOJOTHH.  bBuoreoneHos3,  ero 2 Nzyuenue Tectupoanue,
OpraHuszanys W TPaHulbl. DKoJIorHdeckre (HhakTopbl. KOHCIIEKTa  |TIOJIEBBIE
3aKOH OTHOCHTEIBHOTO JACUCTBHA 3KO(PaKTOPOB. JIEKIUH U HabmroneHus 3a
3akoH OHOJIOTMYECKOTO OINTHMYyMa, €ro 3HauyeHHe OCHOBHOM CTPYKTypoOH
uIs COBEPILEHCTBOBAHUS HPUHIUIIOB yueOHOi TOPOJACKUX
9KOJIOTMYECKOTO  HOpMHpOBaHUA. Paznuuus B JUTEPATypHl. |(PUTOLEHO30B (HA
LIEHOTUYECKON 3HAYUMOCTH KOMIIOHEHTOB puMepe
(duronenoza.Koncopuusa mo Masuury. Tumsl cBsazei JIECOTOCAJIOK
KOHCOPTOB C SIIPOM KOHCOpLMH. B3auMooTHOIIEHUS BOmm3u MI'TY

paCTeHI/If/’I C JKMBOTHBIMH. BzaumooTtHOmECHMS

um.I.M.Hocosa) B




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

paMKax pa3acia

pasHOroAWYHas  HM3MEHYHMBOCTH (UTOLICHO30B. «buonHaukanus B
Cyxkueccus. MOJIEBBIX
YCIOBUSIX)»
Hroro no pasneiy 6 | 821 | 15
Pasznen 1VIkogoruyeckuii KOHTPOJIb, OIIK-4
MEKIYHAPOJHOe COTPYAHHYECTBO B o0JjacTu
JKO0JIOTHH U OXPaHbI OKPY:Kalolleii cpeasl
MOHUTOPHHT Cpeabl OOUTaHuUSI. 2 | 321 | 2 |Uzyuenwue TecTtupoBanue,
[IporpaMMbl M KaTeropus IIOCTOB aTMOC(EPHOIO KOHCIIEKTa Brinonnenue
MOHUTOPHUHTA U TUAPOMOHUTOpUHra. Mccnenopanue JICKIUNA U nabopaTopHOI
chHera r.Maruutoropcka. IIporpammbl MOYBEHHO- OCHOBHOI paboThI
XHMHYECKOIO MOHHUTOPHHIa TOpPOJAOB C UEpPHOU yaeOHOU «HccnenoBanue
Metamutyprueid. MccimenoBaHue peakuud XBOWHOIO JUTEPATYphl. | 3albUICHHOCTU
omnazna ene u coceH r.Maruuroropcka. Ilokaszarenu BO3/lyXa BECOBBIM
BU3yaJIbHOM OMOMHIMKAINN 3arpsi3HEHHS Croco0oM»»
aTMocepsl C IOMOIIBI BBICIIMX PACTCHUH B
KOMIIJIEKCHBIX IporpaMmMax  3KOJIOTHYECKOro
MOHHUTOPHHTA MPOMBIILICHHBIX TOpOJIOB.
BusyanpHast ~oLEHKa  COCTOSHHUSI  JIECOIOCAIOK
TOPOJIOB ¢ 4EpPHOW MeTaumyprueid (Ha mpuMepe
r.Marauroropcka).
HToro no pazneny 2 |32 | 2
Paznen V I'no6anbHbIe P00GJIeMbI IKOJIOTHH OIIK-4
Atmocdepa. O30HOBBINA cioif. [lmaHerapHast poib 1 0,5 1 |M3yuenue TectupoBanue.
ero. IlapaukoBeiii 3ddexr. Xumust oOpazoBaHUs KOHCIIEKTa Brinonnenue u
a’posonell. McTouyHMKHM 3arps3HeHHs aTtMoc(epsl JeKIHUH 1 caaya TEOpHH
MBITBIO ¥ Ta3000pa3HBIMU IPHUMECSIMHU. OCHOBHOM naboparopHoi
yaeOHOU paboThL: «AHaNMM3
JUTEPATYPBHI. HEKOTOPBIX
3arpsI3HAIONINX
aTMocgepy
BEILECTB C
nomompio I'X-1»,
Konmermmmst  TIJIK. [locTomHCTBAa W HETOCTaTKH. 2 0,5 1 |Usyuenue TectupoBanue
IIpuHuumne HOPMUPOBaHUSA ¢dhopm [AK KOHCIIEKTa
atMocepnsix npumeceit u dopm I1JIK Bemecte B JIEKIUH U
BOJIE. CogepiieHCTBOBaHHE MIPUHIIIIOB OCHOBHOI
9KOJIOTHYECKOTO HOPMHUPOBAHUSI. yaeOHO
JUTEPATYPBHIL.
HToro o paszaeny 3 |1 2
HToro mo kypcy 18 |18/6M | 35 3auéT

61 — B ToM umcIe, 4achl, OTBEJACHHBIC Ha pabOTy B MHTEPAKTUBHON (hopme

5 O0pa3zoBaTeabHbIe H MHPOPMAIHOHHbIE TEXHOJIOTHHU

Jlyia peanu3anuy MperyCMOTPEHHBIX BHJIOB y4eOHON paOOThl MPOBOAATCS JEKIIMOHHbBIE U

nabopaTOpHbIE 3aHATHUS.

Jlexumu TPOXOAAT B TPAAUITMOHHOU dopme
JIGKIIMOHHBIN MaTepuasl 3aKpervisieTcs, YrayOusercss W JONOJHSETCSs B XOJe JIabopaTOPHBIX
3aHATHUH, TIOJIEBBIX HAOIOICHUN, CITaYl TEOPHH, TECTUPOBAHUS U aKTUBHOM paOOTHI Y IOCKH.

C AKTHBHBIM

HUCIIOJIB30BAHHUEM JOCKH.
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WHTepakTuBHOE o0y4yeHue npeamoaraet HCII0JIb30BaHUE TECTUPOBAHUS.
CaMmocrosiTenbHass pabora crnocoOcTByeT Oosee TIIyOOKOMY UM KadeCTBEHHOMY HM3y4YEHUIO
TEOPETUYECKUX ACHEKTOB M IOATOTOBKE K JaOOpaTOpHBIM paboTam, KOHTpPOJIbHOM pabore
UTOTOBOM aTTECTALIUU.

6 YueOHO-MeTOAUYeCKOe o0ecneYeHrne CAaMOCTOSITeIbHOM padoThI CTYy/IEHTOB

CamocrosTenbHas paboTa CTyICHTOB IT0/Ipa3yMEBacT C UCTIOJIb30BAaHUEM OCHOBHOW y4eOHOU
JIUTEPATYPHI U AIEKTPOHHBIX PECYPCOB MOATOTOBKY K OTBETaM Ha CIIEAYIOIINE BOMIPOCHL:

TECTBI - 9CCE
[lonsatue “Omocdepa”. Yuenme B.M.Bepnanackoro o xuBoM BemiectBe. Mainblii U OOJBIION
KPYTOBOPOTHI BELIECTB.
doTocuHTE3, €ro THUMBl W IUIaHETapHast poib. s Kakux METOJOB OMOJIOTHYECKOM OYHUCTKH
CTOYHBIX BOJI KUCIOPOHBIA (DOTOCHHTE3 UMEET OOJIBIIIOE 3HAUCHHE.
XeMOCHHTE3 U OPTaHU3MBbI, €ro OCyIlecTBistonre. s Kakux MeTO10B OHOJIOrHYECKON OUHCTKH
CTOYHBIX BOJI XeMOCHHTE3 HMEET OOJIBIIIOE 3HAUCHHUE.
I'ereporpodnas puxcarus yriekucaoro raza, €€ 6MoI0rn4eckoe 3HaYeHHeE.
Bbpoxenue, ero tumbl. [Isi KakKMX METOJOB OHMOJOTHYECKOW OYHCTKH CTOYHBIX BOJ OpOKECHUE
uMeeT OoJIbIIIoe 3HAUCHUE.
Jpixanue aspoOHoe. B kakux Meroaax OMOJIOrMYECKON OYMCTKH CTOYHBIX BOJI a’dpOOHOE JbIXaHUE
BCTpEYaeTcsl.
AHa’poOHOE JbIXaHHWE, €T0 THUIIbI, MPOIYKTHI, HEOOXOIUMbIE YCIIOBUS JJIS Pa3BUTHUS Tpolecca.
Jl7is KaKuX MEeTOA0B OMOJIOTUYECKON OYMCTKU CTOYHBIX BOJI aHAPOOHOE JbIXaHHE UMEET O0NbIIIoe
3HaYEHHUE.
Azor¢ukcanus. [TnanerapHas posb mporecca U OpraHu3Mbl, €ro OCYILIECTBISIOLIHE.
AmvMmonudukanus. Ero pons B mpupone U B MeToIaX OMOJOTHYECKOW OYHCTKH CTOYHBIX BOJ.
Opranusmbl, OCYIIECTBISAIONINE aMMOHU(DHUKAIHIO.
Hutpudukamus. Ero ponp B mpupose u B MeTogaX OHUONOTMYECKON OYUCTKM CTOYHBIX BOJI.
OpraHU3MBbI, OCYIICCTBIISIONINE HUTPUPUKAIIHIO.
HNenutpudukanua. Ero pons B mpupoje U B MeToAax OHMOIOTHYECKOM OYMCTKU CTOYHBIX BOJ.
OpraHU3MBbI, OCYHICCTBIISIONINE JCHUTPUPUKALIUIO.
Cynbdoduxanus. Ero ponbp B mpupoje u B MeTogaX OMOTOTHYECKOW OYMCTKU CTOYHBIX BOJ.
Cynsdar-penykuus. Ero pons B mpupoje 1 B METOaX OMOJIOTHYECKON OUYNCTKH CTOYHBIX BOJ.
Accumunsinyst cynb(haToB U HUTPATOB. POk U pacnpocTpaHeHue 3TUX MPOIECCOB B MPHUPOJE, HX
3HAYEHUE JIJISI METOJOB OMOJIOTUYECKOM OYUCTKHA CTOYHBIX BO/I.
HazoBuTe o0muit mporiecc A1 MaJIbIX IIUKJIOB CEPhI M a30Ta.
HazoBuTe nronepoB mouBooOpa3zoBaHUsl.
HazoBute 0CHOBHBIE IKOOTHYECKHE (DAKTOPHI Pa3BUTHS U SKOJOTUYECKUE TPYIIIBI BOJIOPOCTIEH.
HazoBute oCHOBHBIE SKONOTHYECKHE (PAKTOPBI Pa3BUTHSA U DKOJIOTUYECKUE TPYIIIBI MOYBEHHBIX
rpuboB.
UeM 00BACHAIOTCS yAa0pHUBAIOIIEe CBONCTBA CHETa (POHOBBIX TEPPUTOPUIL.
Kaxkoit peaknueit xapakTepus3yeTcsi CHET TOPOJIOB ¢ YEPHON MeETaTypruei, arMochepHbIe 0CaIKH
TOPOJIOB C I[BETHOM METALTyprueil U CHET (DOHOBBIX TEPPUTOPUIA.
Br16pochl kKakuX MpOM3BOICTB YEPHOU METAITYPTHH BIUSAIOT HAa PEAKIHIO aTMOC(HEPHBIX OCAJKOB?
OOBsICHUTE TEXHOJOTUYECKHUM MPOIECC M HA30BUTE XMMUYECKUN COCTaB BEIOPOCOB.
HazoBure 5KOJIOrMYECKYr0 MHIIEHb MO OTHOLIEHUIO K JEHCTBUIO MPOMBIIUIEHHON IIEIOYHON
MBUIM, MPEACTaBICHHOM W3BECTHbIO, HM3BECTHAKOM M JOJOMHUTOM. JlaliTe pEeKOMEHJauuoo 10
03€JICHEHUIO T'OPOJOB C YEPHOU METAILITYprUcH.




22,

Pacckaxkute 0 3alUTHBIX MEXaHU3MaxX 3€JIEHBIX PACTEHHU IO OTHOLICHUI0 K JCHCTBUIO
arpeccuBHbIX TazoB: NOy, SO, CO,. JlaiiTe pekOMEHIAIUI0 MO O03EJICHEHUIO MPOMBIIUICHHBIX
PETHOHOB U TOPOJIOB, & TAKXKE MPUIOPOIKHBIX 30H.

23. HazoBute dopmsl [1JIK (mpeaenbHO TonmycTUMBIX KOHICHTpanuii) 3B (3arps3HSAIONIMX BEIICCTB)
11 MOPCKHUX M IPECHOBOHBIX SKOCHUCTEM.
24. O6mass MUHEpaIU3aIus TPUPOTHBIX BOJI.
25.Yro mpencraBisieT coOOH KECTKOCTh MPUPOIHBIX BOA, €€ (OPMBI, CIIOCOOBI €€ CHUKEHUS U
CaHUTApPHBIE HOPMBI KECTKOCTH.
26. O uéM riacuT 3aKOH OTHOCHUTEJIBHOTO JIeHCTBUS 3Konorundeckux ¢axropos? IlpuBeaure mpumep
MIPOSIBJICHUS 3TOTO 3aKOHA.
27. O 4ém rnacur 3aKoH Ouonorudeckoro ontumyma? [lpuBenure mpumMep IeHCTBUS 3TOTO 3aKOHA.
28. HazoBUTE COBpPEMEHHBIC TEHICHIIMA COBEPIICHCTBOBAHUS  IPUHIMUIIOB  SKOJIOTUYECKOTO
HOPMHPOBAHHUSL.
29. HMaiite onpenenenue [111K 3B atmocdepsr. HazoBure ux ¢hopmsi.
30. Uto mpencrasisier coboil sSiBICHHE TeMIIepaTypHO HHBEPCHH NMPU3EMHBIX CI0EB aTMocheprl. Kak
3TO SIBJICHUE BIUSET HA MPOLIECCH PACCEUBAHUS aTMOC(EPHBIX MTPUMeEceii?
31. Jlaiite ompeneneHue OuoreoreHoza u QurorneHoza mo CykauéBy. UeMm ompenensitoTcsi TpaHUIlbl
ouoreorieHo3a? Ha3zoBure 31eMEHTHI MO3aUIHOCTH OMOTEOIIeHO3a U (PUTOIICHO3A.
32. TlonsTue «koHcopius». TUTIBI CBA3€i OPraHu3MOB B KOHCOPIIUU: Mapa3UTU3M; CUMOUOTPOdUSI.
33. B3anmooTHOIIEHHS pacTeHH B (PUTOIIEHO3AX.
34. B3auMOOTHOIIIEHUS PACTEHUH C )KUBOTHBIMHU.
35. CyrouHas 1 ce30HHasi U3MEHUYMBOCTH (PUTOLIEHO3A.
36. Uro mpencrasisieT coboii (arokTyarus guroneno3a? [lpuseanre mpumeps.
37.Yto mpexacraBusier  co0oOil cykiueccuss pacTHTENbHbIX  cooOmiectB? IlpuBenute mnpuMepsl
MIEPBUYHON Y BTOPUYHOM CYKIIECCHM.
38. 3aKOH OTHOCHUTENIHOTO JIEWCTBUS 3KOJIOIMUECKUX (haKTOPOB.
39. 3akoH OMOJOTHYECKOTO ONTHMyMa. Ero posis B COBEpIICEHCTBOBAHUH MPHUHITUIIOB SKOJIOTUYECKOTO
HOPMHPOBAHHSL.
40. Yro mpencTaBiseT co00H 10/1301000pa30BaTEIIbHBIN mporiecc?
41. HazoBuTe OTIUYUTENBHBIE OCOOCHHOCTH MPOGUIIS OJ30JIUCTHIX OYB.
42. HazoBute (hOpMBI TOYBEHHON KUCIOTHOCTH.
43. Kareropuu noctoB aTMOC(HEpHOT0O MOHUTOPHUHTA.
TECTBI-MHOXXECTBEHHBLI OTBET
Cienyer OTMETHUTH BCe MPABUIbHbIE BADHAHTHI.
1.®otocunTe3 OBIBAET
e KucnoponHslii;
® beCKUCIOpOIHBIN;
e XJ0pOQUIbHBIH ;
e becxnmopormbHBIH;

2.Kucnopoanslit poTOCHHTE3 OCYIECTBIISIOT

® BLICIIIHE PACTCHHS,
® HI3IIIME PACTEHUS,

® OaKTePUU-TIPOXJIOPOPUTHI,
e [[1aHO0AKTEPUH.

3.0OcHOBHBIM (PAKTOPOM pa3BUTHS TTOUYBEHHBIX BOJOPOCIIEH CITy»XKaT
e TeMIlepaTypa OKpy>Karolien cpeibl;
® CBET;



® BIIAXKHOCTB;
® COJIEBOM PEXHM I10YB;
4.B npupoae BCTpEqaroTCsl CAEAYIOIUE IKOJIOTUYECKUE IPYIIIBI BOAOPOCIEH:
® [IJJaHKTOH;
e OEHTOoC;
® [I0YBEHHBIE;
KpHOUIIbHBIC;
5.0cHOBHBIMH (haKTOpPaMHU PA3BUTHUS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIIepaTypa Cpelbl;
® BJIAKHOCTh (HAJIMYKE KallelIbHOM BiIarn);
® JJICKTPOMAarHUTHOE U3JIy4YCHHUE;
6.PaznuuaroT cinenyronue rpymnmsl NOYBEHHBIX TpUOOB
® [1apa3uThl;
® [10JIyIIapa3uThl;
e canpodurtsr;
® XUIIHUKY;
7.ITnonepamu mo4BooOpa30BaHUS CIyXKat
® CUHe-3€JIEHBIE BOJOPOCIIH;
® JIUINAMHUKU,
® MXU;
® HEKOTOpbIE OAKTEPUH-a30TPHUKCATOPHI
8.YKaxuTe TUIIbI CBSI3€H KOHCOPTOB B KOHCOPLUSX
® [1apa3sUTHU3M;
® MUKOCHUMOHOTpOQUS;
e (GakTepruocuMOUOTpOPUs;
¢ (uxkocumOuoTpOus;
9.Paznuuatot cnenyromue Gopmsl [T/IK BogHBIX 3KOCHCTEM
e [[JIK rurunennueckas;
[TJAK per6oxo3siiicTBeHHas;
[TJIK Ouoreoxumuueckas;
ITJIK Bo3ayxa paGoueit 30HbI
10.Paznuuarot cnemxyromue dhopmsl [1JIK 3arpssustomux BemecTs aTMochepHOTo BO3TyXa
ITIK makcumanbHOpas3oBas;
ITAK cpennecyrouHas;
[TJAK Bo31yxa paboyeil 30HbI;
[TJAK per6oxo3siiicTBeHHAs;
11.Ha3oBute Gopmbl KECTKOCTH TPUPOJIHBIX BOJ:
® [IOCTOSIHHAS;
® ycTpaHuMas;
e 00MIAs;
e kapOOHAaTHas;
12.HazoBuTe BHeNIHNUE (HaKTOPBl BOAHOW MUTPALIMU XUMHYECKHX HJIEMEHTOB:
e pH u penokc-norenmman Eh;
® KOHLIEHTpALMs BEUIECTB B BOJHBIX PaCTBOPAX;
® TEeMIEepaTypa;
® [IaBJICHMUC;
13.C nosiBiIeHHEM KHUCIOPOJTHOTO (POTOCHHTE3a CBSA3BIBAIOT
® TOSBIICHHE KUCIOPOAHOM aTMOoc(epbl Ha HAllleH TIaHeTe;
® IIOSIBJICHHE 030HOBOI'O CJIOS;



® BO3MOXHOCTh (DOTOCHHTE3UPYIOIIMM OpraHMu3MaM HE 3aBHCETh OT HaJIU4YUs CEPOBOIOPOIHOTO
HCTOYHUKA U IIHAPOKO PACIIPOCTPAHUTHCS HA HALIEH IIJIAHETE;
® BO3MOXHOCTb KMBBIM OpraHM3MaM BbIHTH U3 OKeaHa Ha CyIly;

14.Masiblii IMKJT @30Ta BKIIIOYAET CICAYIOIIUE MTPOIECCHI:
¢ a30T(UKCAINIO Ta3000pa3HOTO a30Ta U ACCUMUJISINIO HUTPATOB U aMMOHUS;
® pa3JI0XKEHUE OPraHUIECKUX a30TCOJIEPIKAIINX BEIIECTB C BHIICICHIEM aMMHAKa,
® HUTPUDHUKAIHIIO aBTOTPODHYIO U TeTepOoTpodHYIO;
® HUTPATHOE JIbIXaHUE;

15.Hutpudukamnms pazBuBaeTcs
® B a’pPOTEHKAX;
e B OHoONIpyIax;
® Ha MOJISX OPOIICHHUS,;
e B OMOJIOTHYECKUX (UIBTPAX;
16.ITpu HuTpuduKamu a3ot B GopMe aMMOHHUS
® OKHUCISIETCS,
® BOCCTAHABJIMBAETCS;
® HC MCHSCT CBOCH BaJICHTHOCTH,
e ocraércs B (hopMe aMMOHMUS;
17.B MeTaHTEHKaX pa3BUBAETCSA
e cynb(aTHOE IBIXAHUE;
e NeHUTpUDUKALINS,
® MacCJISTHOKHCIIOE OpOXKEHHE;
e KapOOHATHOE JIbIXaHUE;
18.ITporecc OpokeHUs BCTpeuaeTcs
® B CENTUKTEHKAX;
® B METaHTECHKAX;
® B IBYXBSPYCHBIX OTCTOMHHKAX;
® B 3aTOIUICHHBIX U TIOXO a3pUPYEMBIX TTOYBAX;
19.I1porecc a3ordukcanuu crnocooCTByeT
® TIOBBIIIICHUIO TIOIOPOIHS ITOYB U TIPUPOIHBIX BOJ,
® [IEPBUYHOMY [TOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3EMHOM PaCTUTENIbHOCTH;
® TOBBILLIEHUIO YPOKasi CENbXO3KYIbTYD;
20.ITpouecc neHuTpuPUKaAUU
¢ IIpEeNOTBPAIACT MMONAaHUE HUTPATOB B TPYHTOBBIC BOJIBI;
e BeET K MOBBIILICHUIO CO/IEPKAaHMs ra3000pa3HOro a30Ta B IOYBEHHOM BO3YX€;
e Be/ET K MOSBIICHUIO B TOYBEHHOM BO3JIyX€ 3aKHCH a30Ta;
e BeJET K TIOSBIICHUIO B IPUPOIHBIX BOJAAX HUTPUTOB;
21.B mporecc XeMOCHHTE3a MOTYT ObITh OKHCJIEHBI
® HUTPUTHI ¥ HEJOOKHUCIICHHbIE MUHEPAIbHBIC COSMHEHUS CEPHI;
® JIByXBaJICHTHOE JKEJIe30;
® BOJOPOJ U CEPOBOJOPOLT;
® yrapHbIi ras;
22 ITpoaykTamMu MAacCISTHOKHCIIOTO OPOXKEHUS SIBIISTFOTCSI
e MacIsiHasi KUCIIOTa,
® YKCyCHas KHCJIOTa;
® aI[eTOALIECTUI;
® aIETOH;
23.B CenTUKTEHKE pa3BUBAIOTCS MTPOILIECCHI



e cynb(}aTHOTO JBIXaHHUS,
® HUTPATHOTO JbIXaHUS,
® MacCJISTHOKHCIIOTO OpOKEHUS;
® aMMOHH(pUKALUS;
24.B buonornyeckoM GUIBTPE pa3BUBAKOTCS
® JMaTOMOBBIEC BOJIOPOCIIH;
® KOJIOBPATKH;
® HEMAaTO/Ibl,
® IMaHOOAKTEPUH;
25.A30T(huKcanuio OCyIIeCTBISIOT
® KIIYOCHBKOBBIC OAKTEPUU-CUMOUOHTHI 00OOBHIX;
® aKTUHOMHUIIETHI-CUMOUOHTHI OJIbXOBBIX;
¢ [[MaHOOAKTEPUHU-TIMOHEPHI TOYBOOOPA3OBAHUS;
e CBOOOJHOXKUBYILIME OaKTEpUU-adpOObI poja “azoTobakTep’;
26.AMMOHH(UKAIHS PacIIpOCTPaHEHA
® B IIPUPOIHBIX BOJAX;
® B CTOUYHBIX BOJAX;
® B [I0YBAX;
e B 00JIOTaX;

27 Hurpudukanus aBTOTpO]HAS OCYIIECTBIAETCS
® HUTPO3HBIMH OAKTEPUSIMH;
® HUTPATHBIMH OAKTEPUSMH;
® OaKTEepUSIMH, OKHCIISIOIIMMU HUTPUTHI,
® OaKTEepUsIMH, OKHCIISIOIIMMHI HUTPATHL;

28.IIponykTaMu AeHUTPUPUKALIUN MOTYT OBITH
e Hutpurtsr;
® 3aKHUCh a30Ta;
e "Becessnii ra3”’;
e ra3o00pa3HbIi a30T;
29.AcCUMWIALIMIO HUTPATOB OCYIIECTBIISIOT
® BBHICIINE PACTEHUS;
® BOJOPOCIIH;
o JIMIIANHUKMY,
e OakTepuu;
30.0mpenensemsiii kak (C + 20) Auana3oH KOHIIEHTPAIUHA TSDKETBIX METAJIOB B MOPCKOW BOJE —
JUana3oH TOJEPAaHTHOCTU JKUBBIX OPraHHU3MOB, MONYJSIUN, HKOJOTUYECKUX CHCTEM
OrpaHMuMBaeT Iomanb =~ 96%
e nox kpuBol ["aycca;
MO/ TUTIEPOOIIOi;
e HaJ NpsMoil - TpadukoM 00paTHOM TUHEHHON QYHKIUY;
® 110J] IPSAAMON - TpaUKOM MPSIMOI TMHEWHON (DYHKIINH;
31.IIpu 3KOJOTMYECKOM HOPMHUPOBAHMM KauecTBa aTMOC(EpPHOr0 BO3AyXa M OIpPEICIIEHUH BEIUYUH
[TJIK makcumansHOpa3oBoil u [IJIK cpenHecyTOUHON  y4MTBIBAOT
peQIIEKTOPHYIO PEAKILINIO YETOBEKa;
TOKCHYECKOE JICHCTBHE PA3IUYHBIX aTMOC(EPHBIX TPUMECeH Ha OPraHu3M YellOBEKa,
MPOAOIDKUTETBLHOCT pabouero THS;
PEaKIHMIO SKOJIOTUYECKUX MUIIICHEH —BEYHO3EIEHBIX KOMIIOHEHTOB (PUTOLIEHO30B U T.1.



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

LLOYUCTKA MNPOMBILIVIEHHBIX 'A30B OT M[bLJIN
Knaccugukauusa memodog u_annapamog nuvlieynagiuganus
2. OcHogHble XaPAKMepucmuKu nolieyi08unenei:

¢ D HEKTUBHOCTH MBUICYIATUBAHUS;
¢ [Tpon3BOAUTENHFHOCTS TA300YHCTHOTO COOPYKEHHS,
e Pacxo 3JIEKTPO3HEPTUH;
e CTOMMOCTb OUHCTKH;
3. Cyxue mexanuyeckue nolLieyno8umenu:
e [IbuteocanuTenbHbIE KaMePbl (TOPU3OHTAIIBHBIE);
e IHepuMOHHEBIE:
v/ Kamepa ¢ eperopoIKoii;
v/KaMmepa ¢ IUTaBHBIM IIOBOPOTOM T'a30BOTO TOTOKA;
v/ KaMepa ¢ pacIlUupAIOIMMC KOHYCOM;
v/ Kamepa ¢ 3ariay0JIeHHBIM OYHKEPOM;
v/ 9KpaHHbII MHEPIIMOHHBIN IBUICYIOBUTEIb;
v/ KaJIO3UIHBIIN arnapar;
v/ COBpEMEHHBIE HHEPIIUOHHBIE TBLIEYI0OBUTEIH;
e [{uxyioHBI (OAMHOYHBIE, TPYIIIIOBBIE, OaTapeiiHbIe);
e BuxpeBble NbUICYJIOBUTENN:
v/ COILTOBOTO THUIIA;
v/ JIONaTOYHOTrO THUIIA;
Ilpoghuns (cxema) KoHcmpyKkyutl, NPUHYUN OeuUcmeus, OOCMOUHCMBA U HeOOCMAamKuU, 001acmy
NpUMeHeHUs..
4. Quavmpol:
e AOGCOMIOTHBIE:
v/ TOHKOBOJIOKHHCTBHIE;
v IpyOOBOJIOKHUCTHIE;
v ry6okue;
e TymaHoynoBuTenu:
v HU3KOCKOPOCTHBIE;
v BBICOKOCKOPOCTHBIE;
v IBYXCTYII€HYATHIE;
v/ CETOYHBIE TYMAHO-OPbI3rOYJIOBUTEIH;
e TkaHeBble. TKaHEBBIN pyKaBHBIA GUIBTP (CIIOCOOBI pereHepaluy pyKaBoB);
e 3EpHHUCTHIE:
v'Hacanounble (HACHITHBIE TIOABYKHBIE U HEMTOIBUKHEIE);
v/ XKécTkue nopucThIe;
Dunvmpyrowue 21emeHmsbl, RPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCAMKU, CNOCOO pecenepayul,
001acmb NPUMEHEeHUs.
5.Mokpule noineynosumenu:
e [lonbie ra30mpoMBbIBaTENH;
e Hacanounsie ckpyOOepbl (THITBI HACAOK);
e ["azonpombIBaTENb C MOABHKHOM IIAPOBOW HACAJKOW;
e Tapenpyarblie ra30MpOMbIBATENN (TIEHHBIE (PUIIBTPHI)
v/ ¢ IPOBAIBHOU PENIETKOIA,
v/ ¢ IIEPENUBHOI PEIIETKOI;

=




e MoKpbIe anmapaThl EHTPOOESIKHOTO NeHCTBUS (LIEHTPOOSKHBIE CKPYOOEpHI):
v/ C TaHTE€HCAILHBIM OIBOJIOM Ia3a,
v ¢ BHYTPEHHHUM 3aBUXPHUTEIIEM;
e ['unponunamuueckuit nouieyaosutens (I'1I1);
e ["azonpombIBaTeNn yaapHO-uHepimonHoro nevictus (YH/I):
v ckpy00ep oiis;
v poTokIioH Trma N;
v/ LIMKJIOH ¢ BOAsHOM tuiénkoii (L[BIT);
v MOKpBIH TIBUICYJIOBUTENb YAapHO-HHEPIHOHHOTO JICHCTBUSA C I'a30X0J0M B BHIEC TPYOBI
Bentypu;
¢ Ckpy00epnl Bentypu:
v/ C HEHTPATLHBIM (POPCYHOUHBIM OPOIICHHUEM;
v’ ¢ nepuepuitHbIM OPOLIEHHEM;
v/ ¢ IUIEHOYHBIM OPOILICHUEM;
v/ C TI0JIBOJIOM JKHMIKOCTH 3a CYET SHEPIHHU Ia30BOr0 MOTOKA;
Knaccugpuxayusa  mokpeix  nwvineynosumeneil. Ilpeumywecmeo, Hedocmamxu, npoghuis
KOHCMPYKYUU, RPUHYUN Oeticm8usl, 001acmb NPUMEHEHUS.
6.2nexmpogunsmp
Mexanu3M ynaBnuBaHus 4actull. Cxema anekrpoduibrpa. JloCTOMHCTBA M HETOCTATKH, 001acTh
npuMeHeHns. Kiaccudukanus 3MeKTpodmIbTPoB (OJHO30HHBIE W JIBYX30HHBIC; OJIHOTOJBHBIC U
MHOTOMOJBHBIC; TOPU3OHTAJIbHBIE M BEPTUKAIBHBIC; IJIACTUHYAThie W TpyOdarbie). TpeGoBaHHsS K
OCAaJUTENIbHBIM M KOPOHHUpYIOIIMM  3jekTpojgaM. KoHcTpykiuu snaekTpoduibTpoB. CrnocoOsl
pereHepanuu 1eKTPOAOB (CHCTEMbI BCTPSAXUBAHUS U CUCTEMBI IPOMBIBKU AJIEKTPOJIOB).

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

1.CanuTapHas OYMCTKA Ta30B OT OKHUCIIOB a30Ta.

1.1 Kiraccugukanus METo0B CaHUTAPHOW OYHCTKH Ta30B OT OKHCIIOB a30Ta.

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

2.1 TepMu4eckoe pa3IoKEeHHUE OKUCIIOB a30Ta B IIOTOKE HU3KOTEMIIEPaTyPHOH I1a3MBbl.

2.2 Katanntudeckoe BOCCTAHOBJICHHE a30Ta U3 €ro OKHCIIOB.

2.3 BoccTraHoBIeHHE a30Ta M3 €0 OKHCIIOB C TIOMOUIBIO JKUJIKUX peareHToB. Peazenmul, ypasnenus peaxyuii.
Ilpogpune koncmpykuyuu.

2.4 BoccraHoBieHHE a30Ta W3 €r0 OKWCIOB IyTEM HX TEPeBOJa B BEIIECTBA C HHU3KOW TEMIIEpPaTypoOu
paznoxenus. Peazenmot, ypasnenus peaxyuii. Ilpoguns koncmpykuyuu.

3. OKUCIHTENHHBIE METOIBI CAHUTAPHOU OYHUCTKY Ta30B OT OKHUCIIOB a30Ta.

3.1 Oxkucnenune Hutposnoro rasza (NO) kucinopogoM u 030HOM B kuKo# (aze. IIpomvluinennas ycmanosxa.

3.2 OKuClIeHHE OKHCIOB a30Ta >KUIAKUMU pearcHTamu. Peazenmwl, ypaenenusa peaxuyuil. Ilpoguns
KOHCmpYKyuu.

3.3 OxucneHnne Ha HU3KOTEMITEPATYPHBIX KaTaIn3aTopax.

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

4.1 TlornomieHne OKUCIOB a30Ta BOJIHBIMU pacTBopamu Lienoueil. Peazenmul, ypasnenusa peaxyuit. Ilpoguns
KOHCmpYKyuu.

4.2 AncopOiust OKMCIIOB a30Ta TBEpAbIMH copOeHTamu. Ilpoghuns koncmpykyuu.

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

5.1 KonBepcusi BOASHBIM TTApOM.

5.2 Iornomenre MeaHO-aMMHUAYHBIM PACTBOPOM.

5.3 O4ucTKa )KUAKUM a30TOM U METaHUPOBAHHUE.

JlocTonHCTBa, HEOCTATKH, 11€JI€CO00Pa3HOCTh MPUMEHEHHS.

5.4 ManooTxo1HbI€ TEXHOJIOTHH: MCIIOIb30BaHNE YTapHOTO ra3a B MPOU3BOCTBEHHBIX ITUKIIAX.

6. CanurapHas ouncTka ra3oB oT SO,.

6.1 Kiraccudukarus METOI0B OYUCTKH ra3oB oT SO,.

6.2 Llukanyeckue METOIBI.

6.2.1 ITapoBbie METOABI.



6.2.2 Ileunbie METOBI.

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

7. JIOCTOMHCTBA U HENOCTATKH MACCHBHBIX METOJIOB CHM)KCHHUS KOHIICHTPAIMU BPEIHBIX BEUIECTB B aTMocdepe.
PacceuBanue BpenHbIX mpuMmeceld B atMocdepe M BIMSHUE METEOYCIOBHH HA PAacCEUBAHUE 3arpsA3HSIONINX
BEIIECTB: HOpMallbHAsl TEMIIEPAaTypHas cTpaTu(UKAIMS U MHBEPCUS MPHU3EMHBIX CIOEB aTMoc(ephl, CKOPOCTh
BETpa, HATMIHE U XapaKTep OCaJIKOB.

1. METOAbI OYNCTKHU CTOYHBIX BOJI
1. buonornyeckne METO bl OYMCTKU CTOYHBIX BOJI.
1.1 AspoGHble:
v/ a3pOTEHK (CMECUTEIND ¥ BBITECHUTEND ),
v OHOGUIBTP MPODHUITE 3aTPy3KH,
v/ IIouBEHHbIE METOIBI (I10JIS (DUIBTPAIIMK U HOJIS OPOILEHUS),
v/ GUOTIPY/IBL.
1.2 AnaspoOHbre:
v/ CENTUKTEHK,
v/ IByXBAPYCHBIN OTCTOWHHK,
v/ METaHTEHK.
OneMeHThI MPOGUIIS OUUCTHBIX COOPYKCHUH, UX OHOLIEHO3BI M OMOJIOTMUECKUE MPOIIECChI MAJIBIX IIHMKJIOB
yriepoja, a3oTa W Cepbl, Pa3BUBAIOIIMECS B BBINIC YKA3bIBAEMBIX OYHCTHBIX COOPYXKCHHUAK. Y CIOBHSI
MPUMEHEHHUST OUOTOTMYSCKAX METOJOB OYHCTKU CTOYHBIX BOJI.

2. XuMHUYeCKHE METO/Ibl OYMCTKU CTOUHBIX BOJI.

2.1 HeliTpanu3anus KUCIOT U OCHOBaHUU. PeareHTsl. YpaBHEHUS pEeaKIUii.

2.2 DkcrparupoBanue. Ilpupona mporiecca, SKCTPAareHThl M CHOCOOBI MOJAa4YM €ro B CTOYHBIC BOJIBI.
OKCTPAKIIMOHHBIE KOJIOHKH.

2.3 OxwucnurenbHble MeTOAbl. KX o0macTe NpUMEHEHHWS W HEIOCTAaTKH. PeareHTHl W ypaBHEHUS
XUMHYECKUX PEAKITHI.

3. Obe33apakuBaHe BOIBIL:
v/ XJIOPOM U XJIOPOCOIEPIKAIMMH BELIECTBAMH,
v propom u fiogoMm,
v’ 030HOM,
v yIIbTPa3ByKOM,
v ynbTpa)MoNETOBLIMH JIy4aMH,
v oHamu cepebpa.
v’ Tepmudeckoe 00e33apaKMBaHHE.
OddexTrBHOCTH. I0CTOMHCTBA M HEJOCTATKH.

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

4.1 Koarymsimus u dmoxyismmst. [Ipupona 3Tux mporeccoB, MexaHu3M o0pa3oBaHus (HIIokyi. PeareHTsr:
KOAryJstHThI ¥ (JIOKYJISIHTEL. DakTOophl, onpesestonue 3hGEeKTHBHOCTh KOATYISIIIMOHHON OYMCTKH.

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

4.1.2 DaeKTpOXUMHUIECKOe KoaryiaupoBaHue. [|ocTOMHCTBA, HEAOCTATKH, 00JIaCTh MPUMCHCHHUS.

4.2 ®notauus. [Ipupoaa GroTaMOHHBIX MTPOLIECCOB.
4.2.1 PasHoBumHOCTH (JIOTAllMM, CBSI3aHHBIE C Pa3HBIMH CIIOCOOAMHM HACBIIICHHS CTOYHOW BOJIBI
My3BIpbKaMHU BO3/IyXa:

v/ HaropHas,

v/ BakyyMHas,

v’ roTarys ¢ MEXaHHYECKHUM JHUCIIEPrHPOBAHUEM BO3/1yXa,

v (priotanus ¢ moavueii Bo3yxa uepes MOPUCThIE MATEPHAIIbI;
JlocTonHCTBa M HEJOCTATKH 3TUX CIIOCOOOB MOMYYEHHS My3bIPHKOB B CTOYHBIX BOJAX.
PaznoBuaHOCTH (hIIOTOOTCTORHUKOB:

v/ TOPU30HTAIIBHBIH,

v/ pafuabHbIH,



v/ OTCTOMHHK C HAKIIOHHBIMH TUIACTHHAMH,
v/ 3JIEKTPOKOAT YIS IIHOHHO(BIOTAIIHOHHBIE.
O6nacTe NpUMEHEHHUS, TOCTOUHCTBA.
4.2.2. I'myounnoaaresnonHas cenapanus. [Ipuanun neiicteus. JlocTonHcTBa, 001aCTh MPUMEHEHUSI.

4.3.1 CopOrus. [Tpupona copOmoHHbIX mporieccoB. COpOSHTEHI.
v/ copOuust B IMHAMUYECKHX YCIIOBUSIX,
v’ COpOIHs B CTATHIECKHUX YCIOBHS
CopOuroHHBIE YCTAaHOBKH.
4.3.2 Hounsii oomen. Ilpupoma mpomecca. OTnnume ero oT MpoueccoB copOuuu. PasHoBHIHOCTH
WOHUTOB. TPHPOJHBIE U HCKYCCTBEHHBIC. XapaKTEPUCTUKU HMOHUTOB. CXeMbl MOHOOOMEHHOW OYHCTKH
CTOYHBIX BOJI.

4.4 Dpanoparms. [Ipupoma mpomecca. Pextudmkamus kak 3BamoparioHHBIA Metoi. IlapooTroxHoit
KoJoHKa. Cxema peKTH(PHUKAIIMOHHON YCTAHOBKH HETIPEPHIBHOTO JICHCTBUSI.

5. MexaHn4ecKHe MeTObI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpyKLIMH OTCTOMHHUKOB:
v/ BepTHKAJIbHbIE,
v/ TOPHU3OHTAJIBHEIE,
v’ pasuajbHbIE.
5.3 Mexannyeckue pemeéTku. Mx npeanasHaueHue v npuMeHeHue. Pemérku moipas3aensioT Ha:
v/ IIOJIBUKHBIE U HETIO/IBIKHBIC;
v’ ¢ MEXaHM3UPOBAHHOMN W PYYHOM YHUCTKOM;
v/ yCTaHaBJIMBAEMbIE BEPTHKAIBHO UM HAKIOHHO;
5.4 Tunpouwuknonsl. [Ipuanun nevicteus. [Ipeumymmectsa. O6macTh MprUMEHEHUS.
v/ OTKpBITBIE THAPOIMKIOHBI 0€3 BHYTPEHHHUX YCTPOWCTB JUISl PA3/IebHOTO U3BIECUYCHHUS U3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEIIECTB;
v/ OTKPBITHII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epHucThie PUIALTPHI (HATIOPHBIE):
v' OIIHOCIIOIHBIE,
v MHOTOCJIOWHBIE.

BOITPOCHI K 3AUETY

Pasznen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoM Bemectse. KpyroBopor BemecTs B
o6uocdepe. buomormueckue mpouecchl MajblX LUKIOB YIIIEpPOAa, a30Ta M CEepbl: XEMOCHHTE3,
¢otocunTe3, rereporpodpHas ¢ukcanus CO,, OpoxeHue, IbpIXxaHue (a’poOHOE U aHA’IPOOHOE),
aMMOHHU(UKaIMs, HUTpuuKanus (aBToTpodHas U rerepoTpodHast), IeHUTpUPHUKALNS, a30THUKCAIHS,
acCUMMWJISILIMA HUTPAToB, cyinbodukanuss u gecyibPoduxanusi, acCUMWINUSA Cylb(paroB —
Ba)XHEUIIIME MPOLECCHl OMOJIOIMYECKONH OYMCTKH CTOYHBIX BOJA. | 'eoJormueckoe W ruApOXUMHUYECKOE
3Ha4eHUe LUKJIOB yIiiepoja, a3ora u cepel . CucremaTtnka »xuBoro mupa no Burrekepy. Ctpoenue
9YKapHOTHON M MPOKAapUOTHOM KiieToK. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTuBHas BUpycHast
uHOeKImsa. MeponpusaThs 10 CHIKSHHIO PHCKa BUPYCHOTO 3apaKCHHUsSI M PACIIPOCTPAHEHHS BUPYCHBIX
MHEKIHA.

buoreonieHo3, ero opranuzanusi U rpaHuilbl. DKOJIOTHYeCKUue (PakTOpbl. 3aKOH OTHOCHTEIHHOTO
necTBus IKO0(PAKTOpoB. 3aKOH OMOJOTMYECKOT0 ONTHUMYyMa, €ro 3HaueHUe JUIsl COBEPLICHCTBOBAHMS
IIPUHIUIIOB YKOJOTHYEeCKOro HopMmupoBaHus. KoHcopuus nmo Masunry. Tumel cBsi3eli KOHCOPTOB €
SApOM KOHCOpLIMHU. B3auMOOTHOIIEHHS pPACTEHMH C KUBOTHBIMH. B3aMMOOTHOIIEHUS pacTeHUi B
¢utonenozax. CyrouHasi, CE30HHAs W pa3HOTOJUYHAS HM3MEHUYMBOCTH (uroreHo3oB. Cykieccus:
NEpBUYHAS U BTOPUYHASL.

Pasneall. 3enéHoe CcTPOMTENBCTBO —  CO3JAHME  YCTOWYHBBIX JIKOCHCTEM.
O3nopoBuTeIbHAS POJIb 3€J1EHBIX PACTEHHUH.
Co3anvie yCTOMYMBBIX IKOCUCTEM:
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BinsiHMe W3BECTKOBOIO IPOMBIIIIEHHOIO adp030Jisi Ha BEYHO3EIEHBIE KOMIIOHEHTHI
TOPOACKHUX (PUTOLICHO30B;

Bimsiaue nuokcuaa a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JEHBIE pACTEHUS

BnusiHue nuokcnja cepel Ha 3€IEHBIE PACTEHUS;

3aluTHBIE MEXaHU3MBbI PACTEHUN OT JEMCTBUS arpeCcCUBHBIX I'a30B;

3alUTHBIE MEXAHU3MBI OT JEHCTBUS IIPOMBILUICHHOTO IIEJI0YHOI0 a3p030Jis;

Y CTON4YMBOCTB K PEKPEALUOHHON HArpy3Ke;

OzeneHeHne  TOpPOAOB C 4YEPHOM METAUIYprue€d M IPOU3BOACTBOM CTPOHUTENIBHBIX
MaTEpHUAsOB;

AN NN NN

O3/10poBUTENIbHAS POJIb PACTEHUI:
Boiaenenue pacteHUs MU KMCIOpPOJA U MOTJIOIIEHHUE YTIIEKUCIIOrO U JAPYTUX arpeCCUBHBIX
ra3os;
[IIymo3amuTHBIE CBOMCTBA PACTECHMUIA;
CHuXeHHe 3anbUIEHHOCTH BO3/lyXa C YYaCTHUEM PAaCTEHUN;
KimmaTtooOpasyromias poyib pacTCHHIA;
bakTepuniuanbie cBoiicTBa pacTeHUi, GPUTOHLUIBI;
DCTEeTUYECKHE CBOMCTBA JIECOMOCAIOK.

<

AN N NANAN

Pa3znean 111. Armocdepa. Xumuueckuili cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM 3KpaH,
UCTOpUA ero (GOpMHUPOBAHUS M IUIaHETapHas poJib. Mojenu napHUKOBOIro 3P QeKTa NPU3EeMHBIX CIOEB
aTMoc(epbl, HEraTUBHBIC IMOCIEACTBUS MAapHUKOBOrO d(pdexra. Xumust oO0pazoBaHHsi aTMOC(HEpPHOTO
a’po30JIs ¢ ydacTHEeM paaukajioB u apyrux yactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMoc(hepHbIe 0CaKu — IMpolecc camoouyuineHus: arMocdepbl. OcobeHHOCTH aTMOc(epsl TOPOJIOB C
4EpHON MeTalTyprueil M IpOM3BOJCTBOM CTPOUTENBHBIX MaTepuasnoB. Vcnosib3oBaHuEe XapakTepa
MPOCTPAHCTBEHHOW JWHAMHKH TIOKa3aTeleld XUMHUYECKMX CBOWCTB CHeETra B CBS3M C 3aJadaMu
HKOJIOTUYECKOT0 30HUPOBAHMSI OCBAaMBAEMOM TEPPUTOPHUHU U 3€JIEHOTO CTPOUTENBCTBA FTOPOJIOB € YEPHOI
MeTaJTypruei (Ha nmpumepe mpocTpaHCTBeHHON u auHaMmuku pH cHera r.Maruurtoropcka). Xapakrep
MEXTI'0JIOBOIM JTMHAMUKHA XUMHUYECKUX CBOMCTB CHEra Kak MHIMKATOpP OLEHKH Pa3BUTHS dKOJOTMUYECKON
CHUTyallUl B TPOMBIIUICHHBIX ropogax. PakTopsl NPOCTPAHCTBEHHOH, CE30HHOH W MEKIOJ0BOU
JMHAMUKHU MOKa3aTesed KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHETa MPOMBIIIJIEHHBIX TOPOAOB (Ha MpUMepe
r.Maruuroropcka).

Pasznen 1V. T'mapocdepa. BetBu kpyroBopoTa BoJibl, UX IUIAaHETApHAs poJib. MeTeopHbIE BOJIHI,
ux rexesuc. Ilponeccel GopMUPOBAHUS XUMHUYECKOTO COCTaBa METEOPHBIX BOJA. XMMHUYECKHE CBONCTBA
MPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, oKMCIUTETbHO-BOCCTAHOBUTENIBHBINA MOTEHIIUAN, (POPMBI
KECTKOCTHU M METOJbl  CHIDKEHHS  KECTKOCTH, (OpPMbI  arpecCUBHOCTU  (YIJIEKMCIIOTHa,
BBIIIEJIAYMBAIONIAs], OOLIEKUCIOTHAS, MarHe3UallbHasl, Cyib(arHas). ICTOUYHUKH 3arps3HEeHus.

Paznen V. IlouBa — xkoMmnoHeHT Ouocgepsnl. [lnanerapHas poyib MOYBBI M POJIb NOYBHI B
ouoreonenosze. Konnenuus B.B.JlokyuaeBa o ¢akTopax nouBooOpasoBanus. [Ipoduis moazonmcroi
nouBsl. Teopus MoA301000pa30BaTEIBHOrO MpoIECCa.

Xumust noyB. [lornorurensHas cnocodHocTs nmous no K.K.I'eapoiity. OTnnyre noHO-0OMEHHBIX
mporeccoB OT npouecca copouuu. [Tpuponnsie HoHUTHL. DOPMBI TOUBEHHOM KUCIOTHOCTHU: aKTyallbHas,
OOMEHHasi ¥ THAPOJIUTUYECKAS.

Buonorus nous. IlouBeHHbIe rpUOBL, X SKOJOTHUYECKHE TPYIIIBI U 3KO(AKTOPHI, ONPEAETSIONINE
ux pa3ButHe. [louBeHHBIE BOJOPOCIH, UX HKOJOTHYECKUE TPYIIBI U 3KO(AKTOPHI, ONpeAesIomue uxX
pa3BUTHE. YdYacTH€ MOYBEHHBIX BOJOPOCIEH B MeTofaxX OMOJOTMYECKOM OYHCTKH CTOYHBIX BOJI.
JiMmaiiHuKM W JTUXEHOMHAMKaUMs 3arps3HeHus atMmocdepbl. IlouBeHHBIE KUBOTHBIE. MX
kinaccupukanus, Tpopudeckue rpynnsl. IIpocreiimme, yepBy, 4IeHUCTOHOTUE, MilekonuTamomue. Mx
HKOJIOTHYECKUE (PYHKIUH. Y4YacTHe MPOCTEHIIMX M YepBel (HeMaToa M KOJOBPAaTOK) B Ipoleccax
OMOJIOTNYECKOI OYUCTKU CTOYHBIX BOJ,.



Pa3nesa V1. MoHUTOpPHHT cpeabl 00MTaHMS.

AtMmocdepHblii MOHUTOpUHT. Ero nenb W 3agayu, OPUHLUIBI OpraHU3alyu, KaTeropuu MOCTOB
(cranoHapHBId, TepeABIKHONW monadakenbHbIH, MapmpyTHbii). IlepeaBmwxkubie nabopaTopun
akojornueckoro koHtpoisa (IIJIDK). Kareropuu ITJISK. Kputepun BeiOOpa METOI0B 1 000PYI0BAHUS
[IJIDK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHUTOPHHIA, OCYLIECTBIIsIEMbIE ¢ momolisio [TJIOK.

IIporpammMbl  aTMOC(EPHOro U THAPOXMMHUYECKOIO MOHUTOPHUHIA (HAa MpUMEpEe HCCIEA0BaHMS
KHMCJIOTHO-OCHOBHOT'O COCTOSIHUS CHETra I. MarHuToropcka).

ITouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUIEHHBIX TEPPUTOPUIl (HA MpUMEpe OLEHKU
peakiuyu XBOMHOIO OMaja BEYHO3EIEHBIX IIOPOJ JAEPEBbEB B IPEIEiax 30HBI PaCHpPOCTPAHEHUS
IIPOMBIILIJIEHHOTO LIEJIOYHOTO a3pPO30JIsl.

Busyanuzanus — coBpeMeHHble TEHACHIIMHA Pa3BUTHS SKOJIOIMYECKOro KOHTposst. Poiabs meTonos
BU3YyaJIbHOW OWMOMHJMKALMK 3arpsi3HEHHMs] aTMOC(ephbl C IMOMOILBIO BBICHIMX pPAcTEHUH B cUCTEME
KOMIUIEKCHOTO MOHMTOpPHUHIA IPOMBIIIJIEHHBIX TOPOJOB W PEruoHoB. JlOCTOMHCTBa METOJOB
BU3YaJIbHOW OMOMHIMKAIIMY 3arpsA3HEHUs aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTEHHH.

Pazngen V11. Konnenuus ITIK.

[Ipenenbuo nomyctumast konreHTpamms (IIJJK) BemecTB-HOpMaTHB KauecTBa OKpYKaromiei
cpensl. TIJIK 3arpssssromux arMocdepy BeElIeCTB: MaKCHMAalbHO pa3oBas M cpenHecyTouHas. Mx
MPUHIIMIIBI HOPMUPOBAHUA.

[IJK 3arpssnstomux noBepxHOCTHbIe Boabl cymu BewiecTB: [IJIK ruruenunueckas, IIJIK
prrooxossiictBennas u [1/IK 6uoreoxummueckas. Ux npunnunsl HopmupoBanus. Konnenus [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIINE, IOPOrOBbIE U TOKCUYHBIE KOHIIEHTPALIMHY BPEIHBIX BEIIECTB B BOJIE.

Henocratkn  konuenuuu  ITJAK.  CoBepuieHCTBOBaHME  NPUHIMUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHMUS: MIPEJEIBHO JOIYCTUMAs 3KOJIOTMYECKasi Harpy3ka — ajlbTepHATUBHBINA 3KOJIOTMYECKUI
HOPMAaTHB KauyeCTBA OKPYKAKOLIEH Cpelbl C Y4ETOM NMPUHIMUIIOB PAMOHAIBHOTO IPUPOIOITIOIB30BaHUA.

7 OueHOYHbIE CPEICTBA ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAlluN
a) [lnanupyembie pe3yJbTaThbl 00y4eHHUS M OLleHOYHbIE CPeICTBA AJIsl IPOBEACHHS POMeKYTOYHOM
aTTecTalMu:
Crpyktypuslii | [Imanupyembie pe3yapTaTsl 00yUeHHS OrneHOYHBIE CPEICTBA
JIEMEHT
KOMIIETEHIUU
OIIK-4: roTOBHOCTBIO MCHOJIL30BATH OCHOBHBbIE 3aKOHbI €CTECTBEHHOHAYYHBIX AUCUUIIMH B
npogeccuoHATbHON 1eSITEILHOCTH, NPUMEHATH MeTOAbl MAaTeMAaTHYeCKOro AaHaau3a H
MOJEJTUPOBAHUS, TEOPETHYECKOr0 U IKCIEPHUMEHTAIBLHOI0 MCCJIeA0BaHus B (pu3uKe, XMMHM.

J9KOJIOTUH.
3narthb OcHOBoOMOJIATAIONINE 3aKOHBI TNPHUPOJBL: NpUHIMIEI | TeopeTnyeckne BOMPOCH K
OpraHM3aIlil W pa3BUTUS Onocdepsl, €€ CTPYKTYpy; | TabOpaTOpHBIM M KOHTPOJIBHOM
NPUHIUNB  OpraHW3allld, pPa3BUTUS, YCTOWYHBOCTH, | paboTam, a TaKxe
CTPYKTYpY OHOT€OLICHO30B. HHTEPaKTHBHOTO
3aKoHBI B3aUMOJICHCTBHUS JKUBBIX OPTaHU3MOB M UX TECTHPOBAHUS

CO0O0IIECTB CO CPeoi OOUTaHUST; TPUHITUITEI
PaIMOHATBHOTO MPUPOIOIONB30BAHUS U IIEPCIICKTUBBI
CO3JIaHMsI SKOJIOTUYECKU O0€30IIaCHBIX TEXHOJIOTHH.
CoBpeMeHHBIC TMPOrpaMMbI U IPOEKTHI IKOJIOTHIECKOTO
MOHHUTOPHHTA CPeIbl OOUTAHUS.

YMmerh I'pamoTHO BecTn OMOWMHIWKAIMOHHBIC HaOmroneHus B | OTBeyarh Ha  BONIPOCH K
CBA3M C 3a/Jla4yaMd  JKOJIOTMYECKOTO MOHHTOPUHTa M | JIAOOPATOPHBIM paboTaM U
HKOJIOTHYECKOT0 30HUPOBAHMUSA OCBAaMBAEeMbIX TeppuTopuii | MHTEpakTHBHOTO

B CBSI3U C 3a/la4aMU 3€JIEHOTO CTPOWTENBCTBA M CO3/IaHUS | TCCTUPOBAHUSA

YCTOMYHUBBIX 3KOCUCTEM.

I'pamoTHO OILICHUBATH BIIMSIHUE cBoei
po¢eCCHOHANBHON AEATEIEHOCTH HAa BCE KOMITOHEHTHI
(hOHOBBIX TEpPPUTOPHIA, ypOACHUCTEM | TUIAHUPOBOYHBIX
00pa3oBaHMIA.




IpumensaTH METO/IBI PaLMOHAIILHOTO
NPUPOAONOIG30BAaHUS AN CO3MAHHS  YCTOHYMBBIX
SKOCHCTEM.

PaccunThiBaTh TEXHHYECKHE PEIICHUS IO YMEHBIICHUIO
TEXHOTEHHOTO BO3ICHCTBHS HAa IPUPOIHBIC KOMIIOHEHTHI

Buaajgers [IpakTHyeckMH HaBBIKAMH TI0 ONpe/iesieHNI0 ypoBHeH | HaBbikamn BH3yaJIbHBIX
BO3JICHCTBYSI aHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI; METOJIOB 9KOKOHTPOJIS,
MetomamMu METOABI PAIOHATBHOTO 3HAHMSAMH 33aKOHOB IPHPOJBI.
MPUPOAONOIb30BAHUS JUISL CO3MaHUS YCTONUUBBIX Ha KOTOPBIX OHU OCHOBAHBI
SKOCHCTEM Ha 3Tane MIPOeKTHPOBAHUS 3€IEHOTO
CTPOUTENBCTBA.
Cnocobamu MUHUMM3ALHUN HeOJ1aronpusTHOro

BO3JICHCTBUSL Ha OKPYXKAWOIIYI0 TNPUPOJHYIO Cpeny Hu
310pPOBBE YEJIOBEKA

0) [lopsiok npoBegeHUsI MPOMEKYTOYHON ATTECTAIlUM, TOKA3aTeJIH U KPUTEPUH
OllEHUBAHMS:

OnenuBaetcst paboTa Ha 1a0OPATOPHBIX, B OTBETAX HA TEOPETUYECKUE BOMPOCHI, B TOM UHUCIE Y
AOCKH, BO BJIAACHUHN NTPAKTUYCCKNMHN HABbIKAMHU BU3YAJIbHOI'O 9KOJIOTHYECKOI'0 KOHTPOJIA.

Kpurepun ounenku 3auéra:

1. Onenka «3auTeH0» BBICTABISAETCS CTYACHTY, KOTOPBII

- IPOYHO YCBOWJI NIPEAYCMOTPEHHBIN IPOrPAMMHBIA MaTepUal;

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

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

- 6e3 oIMOOK BBIOIHUI TPAKTHUECKOE 3aaHuE.

2. OueHKa «HE 3a4TE€HO» BBICTABISIETCS CTYIEHTY, KOTOPBIM HE MOIY4MJI JONYCK K chade
3ayéra 1Mo OWjeTaM WM B Cilydae JOIMycKa K 3auéTy mo Ouseram NpaBHJIBHO OTBETHJ HA OJIUH
BOIpOC OMJIeTa, a B OTBETaX Ha JiBa JPYI'HX BOIpoca OmiieTa JOIMYCTUI CYLIECTBEHHBIE OLIMOKH,
HE MOXET OTBETUTb Ha JIOINOJIHUTEIBHBIE BOIIPOCH! IPENOAABATENS] U HE HMMEET LIEJIOCTHOIO
IpeAcTaBiIeHus 0 auctuiiHe. CaMocToATeNbHAs 3aMEHa CTYJEHTOM OJHOIO BoIlpoca Ouiera
JPYTUM paclieHUBaeTcs Kak OTCYTCTBUE OTBETA IO BOMpPOCY OMiIeTa.

BOITPOCHI K 3AUETY

Pasznen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoM Bemectse. KpyroBopor BemecTs B
o6uochepe. buomormueckue mpouecchl MajblX LUKIOB YIIEpOAa, a30Ta M CEepbl: XEMOCHHTE3,
¢dotocunTe3, rereporpodHas ¢ukcauus CO;, OpoxxeHue, IbpIXxaHue (a’dpoOHOE U aHa’dPOOHOE),
aMMOHHMUKaIMs, HUTpuduKanus (aBTorpodHas u rerepoTpodHas), IeHUTpUpUKaLus, a30THUKCAIHS,
acCCUMMJISILIMSA HUTPAToB, cyinbodukanuss u AecylbPodukanus, acCUMWIILUSA CyIb(paroB —
Ba)XHEHIIIME MPOLECCHl OMOJIOrMYECKOW OYMCTKH CTOYHBIX BOZ. | '€0JorMueckoe M ruApOXUMHUYECKOE
3HaYeHHUE LIMKIIOB yriepoja, azota u cepbl . Cucremaruka >xuBoro mupa no Burrekepy. CtpoeHue
9YKapHOTHON M MPOKApUOTHOM KiieTok. Bupyc — Heknerounas ¢popma xu3Hu. [IpoykTrBHas BUpYycHast
uHpekuus. MeponpusTus Mo CHUKEHUIO PUCKAa BUPYCHOTO 3apa)KEHUs! U paclpOCTpaHEHUS! BUPYCHBIX
MHEKIHA.

buoreoneno3, ero opranuzanusi U rpaHuibl. DKOJIOTHYeCKUuEe (PakTOpbl. 3aKOH OTHOCHTEIHHOTO
neicTBUS IKO(PAKTOPOB. 3aKOH OMOJIOTHYECKOTO0 ONTHMYMa, €ro 3HA4Y€HUE JJISI COBEPIICHCTBOBAHUS
MPUHIIMIOB 3KOJOrM4YecKkoro HopmupoBaHus. Koncopiusa mo Masunry. Tumnbl cBA3eld KOHCOPTOB C
AIpOM KOHCOpLUHMH. B3aMMOOTHOILIEHUS PAcCTEHUM C KUBOTHBIMU. B3aMMOOTHOLICHUS DPACTEHHUM B
¢utoneHozax. CyrouHasi, Ce30HHAs W pPa3HOTOJUYHAs M3MEHUYMBOCTh (puroneHo3oB. Cykueccus:
IIEpBUYHAsl U BTOPUYHAS.



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

v' BimsHMe M3BECTKOBOIO MPOMBIIUIEHHOTO a’po30Jii Ha BEYHO3EIEHBIE KOMIIOHEHTHI
TOPOJCKUX (PUTOLIEHO30B;
Bnusinue nuokcuaa a3ora BHIXJIONOB aBTOTPAHCIIOPTA Ha 3€JEHBIE pACTEHUS
BiusiHne nuokcuna cepsl Ha 3€J1E€HBIE PACTEHHS;
3alKUTHBIE MEXAaHU3MbI PACTEHUH OT JIEHCTBUSI arpECCUBHBIX Ia30B;
3alMTHBIE MEXAHU3MBI OT I€UCTBUS IPOMBIIIIEHHOTO HIEJIOYHOTO a3p030Jis;
Y CTON4YMBOCTB K PEKPEALUOHHON HAarpy3Ke;
O3zeneHeHHEe  TrOpOAOB C YEPHOW METALUIyprued M IPOU3BOACTBOM CTPOUTENBHBIX
MaTepuasos;

AN NN NN

O3/10poBUTENIbHAS POJIb PACTEHUH:
Boigenenue pacteHUs MU KUCIOPOAA U MOTJIOIIEHUE YTIIEKHCIIOrO U APYTUX arpeCCUBHBIX
ra3os;
[IIymo3amuTHBIE CBOMCTBA PACTECHMIA;
CHuxeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTHUEM PACTEHUN;
KiumaTtooOpasyromiasi pojib pacTeHU;
bakTepunuanbie cBoiicTBa pacTeHUi, GUTOHLUIBI;
DCTEeTUYECKHE CBOMCTBA JIECOMOCAIOK.

<\

AN NN NN

Pa3znean 111. Armocdepa. Xumuueckuii coctaB. Mcrounuku 3arpsizHeHus. O30HOBBIM 3KpaH,
UCTOpUA ero GOpMHUPOBAHUS M IJIaHETapHas poJjib. Mojenu napHUKOBOrO P QeKTa MPU3EMHBIX CIOEB
aTMoc(epsl, HeraTUBHBIEC IMOCIEICTBUS MapHUKOBOro 3¢dexra. Xumus oOpa3oBaHUsl aTMOCHEPHOTO
a’po30JIs ¢ yyacTHEeM paaukajioB u apyrux gactuil (SO,, NO,, H,0, O, CO, NH3, HNO3, H,SO4, OH').
ATMocdepHbIe ocagku — mpolecc camooduineHus: arMocdepbl. OcoOeHHOCTH aTMoc(epbl TOPOJOB C
4EpHON MeTalyprueil M HpOM3BOJCTBOM CTPOUTENBHBIX MaTepuasoB. Vcnosib3oBaHHE XapakTepa
MIPOCTPAHCTBEHHON JWHAMMKHU TIOKa3aTelell XUMHUYECKHMX CBOMCTB CHera B CBS3M C 3aJadyaMu
9KOJIOTMYECKOT0 30HUPOBAHUS OCBAMBAEMON TEPPUTOPHUH U 3€IEHOTO CTPOUTEIBCTBA TOPOJOB C YEPHOI
MeTaJTypruei (Ha nmpumepe npocTpaHCTBeHHON u auHamuku pH cHera r.Maruurtoropcka). Xapakrep
MEXTI'0JIOBOI TMHAMUKHA XUMHUYECKUX CBOMCTB CHEra Kak MHJIUKATOP OLIEHKU Pa3BUTHUS HKOJIOTHYECKOM
CUTyallud B TMPOMBILUIEHHBIX Topojax. DakTopbsl MPOCTPAHCTBEHHOH, CE30HHOM U MEXro/10BOM
JMHAMUKHU MOKa3aTese KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHETa MPOMBIIIJIEHHBIX TOPOAOB (Ha MpUMepe
r.Marauroropcka).

Pasznen 1V. T'uapocdepa. BetBu kpyroBopoTa BoJibl, X IUIaHETApHAs poJib. MeTeOpHBIE BOJIHI,
ux renesuc. Ilponeccsl GopMUPOBAHUS XUMHUECKOTO COCTaBa METEOPHBIX BOJ. XUMHUYECKHE CBOICTBA
MPUPOJHBIX BOJ: 00mIas MuHepanu3anus, pH, oKMCIUTETbHO-BOCCTAHOBUTENBHBINA MOTEHIIUAN, (POPMBI
KECTKOCTHU M METOJAbl  CHW)KEHHS  KECTKOCTH, (OpPMBI  arpecCUBHOCTH  (YIJIEKHUCIOTHAs,
BBIIEJIAYHMBAIONIAs], OOIIEKUCIOTHAS, MarHe3uajbHas, cynbdarHas). IcTOuHUKHN 3arps3HeHUs..

Paznen V. IlouBa — xkoMmoHeHT Ouocepsnl. [InanerapHas poyib MOYBBI M POJIb NOYBHI B
ouoreonenosze. Konnenuus B.B.JlokyyaeBa o ¢akropax nouBooOpazoBanusi. [Ipoduns moazonucroin
nouBsl. Teopus MoA3071000pa30BaTEIBLHOTO MpOLECCa.

Xumust noyB. [lornorurensHas cnoco6HocTs nmous no K.K.I'eapoiity. OTnnyre HoHO-0OMEHHBIX
mporeccoB oT nporecca copOuuu. [puponnsie noHUTHI. DOPMBI TOUBEHHOM KUCIOTHOCTH: aKTyallbHas,
OOMEHHasi U THAPOIUTUYECKAS.

Buosiorns nous. [TouBeHHbIE TPUOBI, UX HKOJOTHUECKUE TPYIIBI U 3KO(AKTOPHI, ONPENEIISIOINE
ux pazButHe. [louBeHHBIE BOJOPOCIH, UX HKOJOTHYECKUE TPYIIBI U 3KO(AKTOPHI, ONPEACISIOmUe UX
pa3BuTHE. YdacTHe IOYBEHHBIX BOAOpPOCIEH B MeTojax OMOJOTMYECKOM OYMCTKM CTOYHBIX BOJ.
JlMmaiiHuKM W JTUXEHOMHAMKanusa 3arpsisHeHust atMmocgepbl. [louBeHHble xuBOTHBIE. WX



knaccuukanus, Tpopudeckue rpynnsl. [Ipocreiimme, yepBy, 4ICHUCTOHOTHE, MiIeKonmuTamoomue. Mx
sKoJIornueckre (YHKIUU. YyacTHe MPOCTEHIIMX M 4YepBeil (HeMaTol U KOJIOBPATOK) B MpoIleccax
OMOJIOTHUYECKOI OYUCTKU CTOUYHBIX BOJ.

Pa3nesa V1. MOHUTOPHHT cpeAbl 00MTAHMSA.

AtmocdepHblii MOHUTOpHUHT. Ero nenb W 3agayu, OPUHLUIBI OpraHU3alyid, KaTeropuy MOCTOB
(cranoHapHBI, TEepeABIKHONW monadakenbHbIM, MapmpyTHblii). IlepeaBmwxkHble n1abopaTopuu
akojornueckoro koutpoisa (IIJIDK). Kareropuu ITJIDK. Kputepun BeiOOpa METOI0B 1 000PYI0BAHUS
[IJIDK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHUTOPHHIA, OCYLIECTBIIsIEMbIE ¢ momolbio [TJIOK.

IIporpammMbl  aTMOC(EPHOrO0 U THAPOXMMHUYECKOIO MOHUTOPHUHIA (HAa MpUMEpEe HCCIEA0BaHMS
KHMCJIOTHO-OCHOBHOT'O COCTOSIHUSI CHETa I.MarHuToropcka).

ITouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUNA (HA MpPUMEPE OLEHKH
peakiuyu XBOMHOIO OMaja BEYHO3EIEHBIX IIOPOJ JAEPEBbEB B IPEIENax 30HBI PaCHpPOCTPAHEHUS
IIPOMBIIIJIEHHOTO LIEJIOYHOTO a3pO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TEHACHIIMHA Pa3BUTHS SKOJIOIMUECKOro KOHTposst. Poiabs meTonos
BU3YaJIbHOW OWMOMHJMKALMK 3arpsi3HEHUs aTMOC(epbl C MOMOILBIO BBICIIMX PACTEHUH B cUCTEME
KOMIUIEKCHOTO MOHMTOpPHUHIA IPOMBIIIJIEHHBIX TOPOJOB W PpPEruoHoB. JlOCTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHIMKAIIMY 3arpsI3HEHNS aTMOC(EPhI C IIOMOLIbIO BBICIIUX PACTEHUI.

Pazngen V11. Konnenuus ITIK.

[Ipenensno ponyctumas konueHtpauus (IIJIK) BemiecTB-HOpMaTMB KadecTBa OKpYXKarouLlel
cpeabl. ITJIK 3arpssssromux atMocdepy BeIIECTB: MAaKCHMaJbHO pa3oBas M cpeaHecyToyHas. Mx
IIPUHLUIIE] HOPMUAPOBAHUS.

[IJK 3arps3Hstomux noBepxHOCTHbIe Boabl cymu BewiecTB: [IJIK ruruennueckas, IIJIK
pridoxo3aiictBenHas u [1/IK 6uoreoxummuueckas. x npuniunsl HopmupoBanus. Konuenuus [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIIKE, IOPOrOBBIE U TOKCUYHBIE KOHIIEHTPALMY BPEIHBIX BEILIECTB B BOJE.

Henocratkn  konuenuuu  ITJK.  CoBepuieHCTBOBaHME  NMPUHIUIIOB  3KOJOTHYECKOTO
HOPMHPOBAHMS: NIPEAENIBHO JOIYCTUMAsl DKOJOTMYECKash Harpy3ka — ajllbTEpPHATUBHBINA DKOJIOIMYECKUI
HOPMAaTHB KauyeCTBA OKPYKAKOLIEH Cpeibl C Y4ETOM NMPUHIMIIOB PAlMOHAIBHOTO PUPOIOIIOIB30BaHUS.

8 YueOHoO-MeToHYecKoe U HH(OPMAIHOHHOE o0ecTieYeHre TN CHUIIIMHbI

a) OcHoBHas JIMTEpaTypa
1. Oxonorus: Yuebuuk / [Toranos A.Jl. - 2-e u3a., ucnp. u jpom. - M.: HULl UHOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicuiee oopa3zoBanue: bakanaspuar) (Ileperiér) ISBN 978-5-
16-010409-6 - Pesxum moctyna: http://znanium.com/catalog/product/487374
2. Okomnorus / Banosa (Konsiiosa) B.JI., 3BepeB O.M., - 4-e u3a., nepepad. u Jorl. -
Mocksa :JlamkoB u K, 2018. - 376 c.: ISBN 978-5-394-03044-4 - Tekcr : anekrponHsid. - URL:
http://znanium.com/catalog/product/415292

0) JomosiHuTeILHAS JIUTEpaATypa:

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

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

3. Dxomorus : yueonuk / H.W. Hukonaiikun, H.E. Hukonaiikuna, O.I1. Menexosa. — 9-¢
u3 ., nepepad. u gom. — M. : UHDOPA-M, 2018. — 615 c. — (Briciiee o6pa3zoBanue: bakamaBpuar).
—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  mocryma:
http://znanium.com/catalog/product/566393



http://znanium.com/catalog/product/487374
http://znanium.com/catalog/product/415292
http://znanium.com/catalog/product/486270
http://znanium.com/catalog/product/512919
http://znanium.com/catalog/product/566393

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

5. DOxomorus : yueouuk / A.Jl. [Toramnos. — 2-e u3n., ucp. u gomn.— Mocksa : UTHOPA-M,
2017. — 528 c. — (Beicmiee oOpaszoBanme: bakamaBpumar). - Tekct : asmekrponnsii. - URL:
http://znanium.com/catalog/product/872295

6. DOxomorus: YueOHuk jyis OakamaBpoB / Bamosa B.J[., 3Bepes O.M., - 3-e¢ wu3n.,
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. DOxomorus: YueoHoe mocooue / Jlepsoun B.A., ®apadonrosa E.IN., - 2-¢ usn., crep. -
M.:®aunra, U3n-Bo Ypan. yn-ta, 2017. - 136 c. ISBN 978-5-9765-3089-8 - Pexum nocryna:
http://znanium.com/catalog/product/946678

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

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

10. Dkomorust Texuochepsr: npaktukym / C.A. MenseneBa, C.C. Tumodeena. - M.:
®opym: HUI] UHDOPA-M, 2014. - 200 c.: 60x90 1/16. - (Bsicuiece obpazoBanue). (0010%kKKa)
ISBN 978-5-91134-848-9 - Pexxum noctyna: http://znanium.com/catalog/product/446534

11. Dkosorusi. YueOHas mosieBast mpaktuka: YuebHoe nmocodue / Kysem B.®., Mappuiies
B.B. - M.:HUIL| UH®PA-M, Hog. 3nanue, 2015. - 332 c.: 60x90 1/16. - (Bricuiee oOpa3oBaHue:
bakanaBpuar) ISBN 978-5-16-010292-4 - Pexum JIOCTyTA:
http://znanium.com/catalog/product/483086

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

B) MeToauueckue yKazaHus:

1. Kopo6oa H.JI. Onenka mnokazaresneil KHCIOTHO-OCHOBHOI'O COCTOSIHUSI IOYB U
MIPUPOJIHBIX BOJI C MTOMOIIBbIO HOHOMETpuH [ TeKcT]: MeToa. yKka3aHus K JIabopaTopHOM paboTe s
cryaentoB crnenuanbHoctu 280101 Bcex ¢dopm obyuenuss / H.JL. Kopobosa; MITY, [kad.
[19ubX]]]. — MarauToropck, 2009. — 22 c.

2. Kopo6osa H.JI. BusyanbHas OuoumHIMKanus 3arpsi3HeHHst aTMocdepbl ypdocucreM
MIETIOYHBIM a9PO30JIEM H JHOKCHIOM a30Ta C IMOMOINBI0 BBICHIMX PACTCHHWH B TIOJNIEBHIX |
KaMepaJbHbIX ycioBusx [Tekcrt]: meron. ykazaHus K jJabopaTopHOil paboTe JUIsl CTYJIEHTOB BCEX
HanpaBieHudt Bcex ¢opm obOyuenus / H.JL. KopobGoma; MITY, [kad. [IDOubXI]. -
MarnuToropck, 2016, c.10.

3. Kopobosa H.JI. BusyanpHasi olleHKa peakIMy CHEra W XBOWHOTO OIaja B CBS3U C
3ajauaMH 3€J1EHOro cTpouTenbcTBa [TekcT]: meron. yka3zaHMs K JlabopaTropHoi paboTe s
CTYJEHTOB BcexX HampasiieHu# Bcex gopm odyuenus / H.JI. Kopobosa; MI'TY, [kad. [TOubX/].
— MarnuToropck, 2017, c.9.

r) IlporpammHoe odecnieuenue u UHTEepHET-pecypcehbl:

IlepeyeHb NpPOrpaMMHOro odecnevyeHust

Haumenosanue 10 No norosopa CpoK IeiCTBHS JIMIEH3UU

MS Windows 7 J-1227-18 ot 08.10.2018 11.10.2021
Professional (st kaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpouHo



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

7Zip CBOOOJTHO PACTIPOCTPAHIIEMOE OeccpovHO
10

FAR Manager CBOOOJTHO PACIIPOCTPAHIEMOE 0OecCpovYHO
110

HNHuTepHeT-pecypcesl

DnexTpoHHas 0a3a MepuoIudecKux n3aanui East
View Information Services, OO0 «UBUC»

https://dlib.eastview.com/

HarmonansHast ”HGOPMAIMOHHO-aHATTUTHYECKAS
cucrtema — Poccuiickuii MHIEKC HAy4YHOTO
mutuposanus (PMHII)

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

ITouckosas cucrema Akagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnnHoe oKHO jocTyna
K MH(GOPMALIMOHHBIM pecypcam

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

denepanbHOE rocy1apCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHplii HHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH

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

Poccuiickas ['ocynapcTBennas 6ubnuoreka.
Karamoru

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

DnexTpoHHbIe pecypchl onbaroreku MI'TY um. I'.1.

Hocosa

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

®denepalibHbII 00pa3oBaTeNbHBINA OPTAT —
OkxoHomuka. Counonorvsi. MeHEPKMEHT

http://ecsocman.hse.ru/

VYHuBepcuTerckas HHPOpMaIMOHHAas CUCTEMa
POCCUA

https://uisrussia.msu.ru

MexnyHapoiHas HayKoMeTpuieckas pedepaTuBHast
U TIOJIHOTEKCTOBAst 0a3a IaHHBIX HAYYHBIX W3JaHUN
«Web of science»

http://webofscience.com

MC)K,Z[YHapOL[HaS{ pe(l)epaTI/IBHa}I U IIOJIHOTCKCTOBAA
CIipaBOYHas Oaza JAAHHBIX HAYYHBIX I/ISI[aHI/Iﬁ
«Scopusy»

http://scopus.com

MC)K,Z[YHapO,[[HaSI 6338. IOJIHOTCKCTOBBIX XXYpPHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoiHast KOJUIEKIIAS HAyIHBIX IPOTOKOJIOB
0 Pa3JInYHBIM OTpaciisiM 3HaHuii Springer Protocols

http://www.springerprotocols.com/

9 MarepuajibHO-TeXHUYECKOe olecredeHne TUCHUNINHBI

Tun u Ha3panue AyIUTOPUHA

OcHaleHue ayguTopun

VY4eOHble ayAUTOpUU IS
MIPOBEICHUS 3aHATUI JIEKIIHOHHOTO
TUTIA

MynbTUMEANITHBIE CPEACTBA XPAHEHHUS], IIEpEaul U
NpeJCTaBIeHNUs HHPOPMALIUU

VY4eOHble ayTUTOPHH IS
IIPOBE/ICHUS TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAINH,
TEKYILEro KOHTPOJI U
IIPOMEKYTOUYHOM aTTECTALUU

MynbTUMEAUITHBIE CPEACTBA XPAHEHHUS], IIEpeJaul U
IIPEJCTABICHUS HH(POPMALIHH.
Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

YyeOHbIC ayAUTOPUU IJIS

| 1. ITsuteBas kamepa



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/

Tun v Ha3BaHMe ayIUTOPUN

OcHalleHne ayauToOpun

MIPOBEICHUS JIA0OPATOPHBIX paboT
JlaGopaTopus 3KOJIOTUH

2. l'azoananuzarop I'X-1

3. 3 ¢oroanmbboma (dopMbl Aerpagaliii BEUYHO3EIEHBIX
XBOWHBIX JIECOMOCAAOK T. Marauroropcka, r. Ysl, T.
Yensbuncka); PotoansOo0M (TOpHas CTENb);

4.T'epbapmii (o6pa3sis BEYHO3€EJIEHBIX XBOMHBIX
JIECOTMOCA/I0K,  JErpajupOBaHHBIX  MOJX  JICHCTBUEM
aTMOC(EepHBIX pUMeceii);

HNonomep N-150M

5.YuuBepcanbHast UHAUKATOpHAs Oymara
JuctunnupoBaHHas BoJa

6.AnTekapckue Bechbl (TOYHOCTh: YETBEPTHIM 3HAK IOCTE
3arsIToi ), pa3HOBECHI;

7.006pa31el XBOWHOTO omaaa (POHOBBIX TEPPUTOPHIA.

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

10. DnexkTpoHHBIE BEpCHM BOIMPOCOB K 3a4€Ty, J1a0OpaTOpHBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOYHHUKOB.

Ilomentenus s
CaMOCTOSITENTbHOU PabOTHI

Iepconanpubie KoMbIOTEPHI ¢ makeTrom MS Office,
BBIX0ZIOM B MIHTEPHET U C JIOCTYIIOM B 3JIEKTPOHHYIO

o0yyaromuxcs 1H(OPMaIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA
[Tomenienue i XpaHeHus U Hlxadsr it XpaHeHus: y4eOHO-METOAMYECKON
pOpUIAKTUYECKOTO JOKYMEHTAIIH, yueOHOro 000py10BaHUs

o0ciTyk1BaHUs y4eOHOTO
o0opynoBaHus

WNHcTpyMeHTH U1 peMOHTA J1abopaTOPHOTO
o0opynoBaHus




