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AHHOTAIUS JUCHTUTNITIHHBI
«['opHONPOMBILIITIEHHAS] IKOJIOT U

JucunminHa «l'OpHONPOMBINUIEHHAS 3KOJIOTUSD MpeJHa3HayeHa IS
CTYJEHTOB, 0OyJaromuxcs mo HanpasieHuto noarotoBku 21.05.04 I'opuoe xgeno,
cneruanu3anus «OTKPBIThIE TOPHBIE pabOTHD» W BXOAUT B COCTaB O0S3aTEIBHBIX
JUCHUIUIMH 0a30Boi 4dacTu Onoka 1 Jlucuurummabel (Moayiau) ydeOHOro IijiaHa
(uaaexc b1.5.35).

OO6mast TpyI0€MKOCTh JUCITUIIIMHBI COCTaBiIsAeT 3 3aueTHble eAuHUIIbI, 108
4yacoB, BKJtouas 18 yacoB nekiuii, 18 yacoB mpakTUueckux 3aHsTHi, 36 yacoB
CaMOCTOATENBbHON paboThl M 36 yacoB Ha MOATOTOBKY K 3K3aMeHy. JlucuuruinHa
peanusyeTcs Bo 2 cemectpe 1-ro Kypca.

Hucrtumnaa « OpHOMPOMBINIUIEHHAST HKOJIOTHs» 0a3upyeTcs Ha 3HAHUSX,
YMEHUSX U HABbIKaX MPUOOPETEHHBIX CTYJEHTAMU B XOJI€ WM3Y4YEHUsS JUCIMILIUH
«Duznka», «Xumus», «Hcropusa orpacnu. BseneHne B cHEnUaIbHOCTHY,
«TeopeTnueckne OCHOBBI (PU3HUECKUX SIBICHUI.

Heas aucuunmiauebl - GopMupoBaHue 3HAHUU O MpoOIeMe BO3/IEHCTBUS
TOPHOT'0 MPOU3BOACTBA HA OKPYKAIOIIYIO CPENY, PALIMOHAIIBHOMY HCIOJIB30BAHUIO
pa3IMYHBIX BHUJIOB TMPUPOAHBIX PECYPCOB NPH HKCILUIyaTAlMHM MECTOPOKICHUM
MOJIC3HBIX  HMCKOMAEMbIX, HWHXXCHEPHBIX METOJaX M  CpPEeJCTBaxX  3alllUThl
OKpYXKarolel cpelibl; MPUOOPETEHUE HABBIKOB BBIMOJHEHUS HWHKEHEPHBIX
pacdeToB; GOPMUPOBAHUE IKOJIOTHUECKOTO MBIIIICHHS Y CTYICHTOB.

3amaun TUCUMILUIUHBI:

. CdopmupoBaTh mnpeAcTaBiIeHHE 00 OCHOBHBIX TEXHOJIOTHYECKUX
npoIrieccax, MPUMEHSEMbIX Ha MPEANPUSITUAX TOPHOMPOMBIIIJIEHHOTO KOMIUIEKCA
pu 100bIYe U epepadOTKE MOJE3HBIX HCKOMAEMBIX U HKOJIOTMYECKUX MPOOIeMax,
CBSI3aHHBIX C pabOTON 0OBEKTOB MUHEPATBHO-CHIPHEBOTO0 KOMILIEKCA.

. [lo3dHAaKOMUTH C OCHOBHBIMH METOAAMHU OILICHKM Harpy3ku Ha
OPUPOAHYIO Cpely M pacyeTa MpelesbHbIX HOPMAaTHBOB BO3ACHCTBUS Ha
HKOCUCTEMBI;

. M3yunts  MeTOmbl ~ 3HEprocOeperalmux U MaJOOTXOAHBIX
TEXHOJIOTHI, AaTh 0a30BbIC TEOPETUUCCKUE 3HAHUSI O MOHUTOPHHTE OKPYKAIOIIEH
Cpeapl B pailOHAX BO3ACUCTBUS MPEAIPUATHN TOPHONPOMBIILIEHHOTO KOMILIEKCA,

MCTOJaX PCKYJbTUBAIMN HAPYHICHHLIX U 3arpsA3HCHHBIX 3€MCJIb.



JUIsl yCTIeIHOTO U3y4Y€eHUsl TUCUUTUIMHBI «I OpHONIPOMBIIIUIEHHAS] SKOJIOTHSI»
y o0yvaromuxcsi cOpMUPOBAHBI CIEAYIOLINE TPEBAPUTEIbHBIE KOMIIETCHIIUH:

OK-1, criocoGHOCTh K aOCTPAaKTHOMY MBIIIUIEHHIO, aHAIU3Y, CUHTE3Y;

OK-7, TOTOBHOCTh K CamMOpa3BUTHIO, CaMOpEAIH3aLUH, HCIOJIb30BAHUIO
TBOPYECKOI0 MOTEHIINAJIA;

OIIK-1, cnocoOHOCTH pemaTh 3a1a4u Ipo(heCcCUOHATBHON 1€ATEIbHOCTH Ha
OCHOBE HMH(POPMAIMOHHON M OuOIMOrpapuueckoil KyJIbTypbl C NPUMEHEHHEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMA U C YYE€TOM OCHOBHBIX
TpeboBaHM HHPOPMAITMOHHOM 0€30MMaCHOCTH;

OIIK-5, roToBHOCTH HCIOJIB30BAaTh HAYYHBIE 3aKOHbBI W METOJABI IMpPHU
re0JIOTO-IIPOMBIIIJIEHHOM  OLEHKE  MECTOPOXKIEHUM  TBEPIABIX  IOJIE3HBIX
MCKOIIA€MBIX U TOPHBIX OTBOJIOB;

OIIK-7, ymeHHe noiab30BaThCsl KOMIBIOTEPOM KaK CPEJCTBOM YIPABICHUS U
00paboTku UHPOPMAITMOHHBIX MAaCCHUBOB,

[IK-7, ymeHue omnpeaeniarb IpoCTPaHCTBEHHO-TEOMETPUUECKOE MOJI0KEHHE
OOBEKTOB, OCYIIECTBIISATh HEOOXOAMMBIE TE€OJIE3UYECKHE M MapKIIeHIepcKue
U3MepeHHsi, 00padbaThIBaTh U UHTEPIPETUPOBATH UX PE3YIIbTATHI.

[Inanupyemble pe3ynbTaThl OOyYeHHs MO JAHHOM AUCHMIUIMHE (3HaHU,
yYMEHUS, BIAJCHUS), COOTHECEHHBIE C IUIAHUPYEMBIMU pE3yJbTaTaMHU OCBOECHUS
o0pa30oBaTeNbHON  MpPOrpaMMbl,  XApaKTEpU3YIOT  d3Tanbl  (HOPMHUPOBAHUS

CIEIYIOIIAX KOMIICTCHIIHM:

Konu popuymmposka Orarnbl GOpMUPOBAHUS KOMITETCHIIUH
KOMITETCHIIUU

OIIK-6 - roTOBHOCTB 3Haer OcHOBHBIE ITOJIOKEHUS
HCII0Ib30BaTh HAYYHBIE roCyAapCTBEHHOU CTpaTeruu PO
3aKOHBI U METOJBI IIPU obecrieueHus JKOJIOTUYECKOU
OLIEHKE COCTOSIHUS 6e3zonacHocTH. Bo3znmeicTBue TOpPHBIX
OKPYKarUIEN Cpelibl B MPEANPUITANA HA OKPYKAIOUIYIO CpPENy.
chepe OcHOBHbBIE MPUPOJOOXPAHHBIE
(G YHKITMOHUPOBAHUS HOPMATUBHBIC IOKYMEHTBI

IIPOU3BOJICTB 110 Ymeer BeisABIATE  OmacHele U BpPEOHBIE
AKCILTyaTallMOHHOM bakTopbI TOPHBIX NPEINPUITUN,
pasBelike, 100bIue U BO3JCHCTBYIOIIME HAa OKPYKAIOIIYIO
nepepaboTKe TBEPIbIX npupo/inyto cpeny. CTaBUTh U pelIaTh
MTOJIE3HBIX UCKOIIAEMBIX, 3a7a4uu KOMIIJIEKCHOTO aHan3a,
a TaKXe Ipu CBSI3aHHBIE C OPraHU3alMEN 3allHThI
CTPOUTENILCTBE U MPUPOJTHOM CPEeAbl OT BO3JICHUCTBUS




IKCILTyaTaIuu TOPHOT'O MPOU3BOJICTBA

MMOI3€MHBIX O0OBEKTOB Bnaneer | CoBpeMEHHBIMU METOJIaMH IIPOBEACHUS
YKOJIOTHYECKOMN AKCIIEPTHU3bI u
MOHHUTOPHUHTA 00BEKTOB
TOPHOIIPOMBIIIICHHOTO KOMILJIEKCa

IIK-2 - Bnaneuue 3Haer YpOBEHb JIOMMYCTUMBIX W  BPEIHBIX

METOJaMH Harpy30K Ha NPUPOJHYIO CPEAY

palMOHAIBLHOTO U VYMmeer [IporHo3upoBaTh cocTosiHEEe OHOChHEpHI

KOMIIJIEKCHOT'O OCBOCHUS OpU  Pa3IUYHBIX pEXKUMAX PabOTHI

reopecCypCHOro TOPHBIX TPEANPUITHI

MOTEHIIMAJIa HeJp Bnaneer | OOumumu MIPUHIIUIIAMHA pacuera
BBIOPOCOB TOPHOITPOMBIIIICHHBIX
NpeAnpUsATU B aTMochepy U BOJIOCMBI.

I[JBI (bOpMI/IPOBaHI/Iﬁ BBIIICYKA3aHHbIX KOMHGTCHHI/Iﬁ B paMKax JUCHHIIIMHBI
((FOpHOHpOMBIH_U'ICHHaH OKOJIOTHA» ITPUMCHAIOTCA CIICAYIOINNEC METOAbI AKTUBHOI'O

06yquI/151: KOH(prGHHI/IH, IMPOCKTHOC 06y‘-IeHI/Ie, AUCKYCCHA, KOJIJIOKBUYM.



|. CTPYKTYPA U COIEP KAHUE TEOPETUYECKOM YACTHU KYPCA

2 cemecTtp (18 yac.)

Tema 1. BBenenne. 'opHOpoOMBINLIeHHASI IKOJI0TUsl Kak Hayka (1 gac.)
[lenm m 3amaum Kypca, ero OCHOBHOE cojepykanue. OCHOBHBbIC TEPMHHBI U
onpezaencuus. OCHOBHbIE mporecchl B Onochepe. @opMupoBanue TeXHOCHEPHI.
OCOOCHHOCTH BEJCHHS TOPHBIX pPa0dOT Ha IMaxTax W KapbepaxX. OmnacHele U

BpeIHbIE (PAKTOPBI TOPHBIX MPEANPUATHH.

Tema 2. OcHOBHBIE IKOJIOTHYECKHE MPOOJIeMbI IPH FOPHOA00bIBAIOIIIEH
AeATEJbHOCTH (JIeKIHA-TUCKYCCHS — 2 Yac.)

[IpuponHble 53KOJOTMYECKUE CHUCTEMBI, HUX H3MEHEHUS B pE3yJbTaTe
rOpHO/IOOBIBAIONIECH JIeATeTbHOCTH. B0300HOBIsIeMble W HEBO300HOBIIIEMBIE,
ucuepnaeMble M HEHUcuUepraemble pecypchl 3eMiidi —  OHOJIOTHYECKHE,
MUHEpaibHble, 3HepreTudeckue. CrnocoObl BOCCTAHOBICHUS W HapalluBaHUs
BO300HOBIISIEMBIX PECYPCOB B TOPHOM JIETIE.

JIist akTUBU3alMM y4eOHOTO Tpoliecca CTyJEeHTaM MpejiaraeTcs oOCyauTh
CYIITHOCTh 3aKOHOB T€0PKOJIOTHH, CPOPMYyIUpPOBAHHBIE AMEPUKAHCKUM yueHbIM b.
KomMmoHepoM, MpPUBECTH apryMEHThl M KOHKPETHBIC MPUMEpPHI TOr0, Kak OHU
MPOSIBIISIFOTCS. B TOPHOM MPOU3BOICTBE:

1) Bcee cBsizaHo co Bcewm;

2) Bce n1omKHO Ky1a-TO A€BaThCS;

3) Huuto He naercs napom;

4) Ilpupona 3HaeT Jayulue.

Tema 3. IIpo6.1eMbl 0OXpaHbI BO3AYIIHOI Cpelibl B TOPHOM JeJie (2 Jac.)
Breienenne raza v mbUIM TIPU BEICHUHU TOPHBIX PadOT (IIPU OTKPBITOM U
MOI3EMHOM J00bIUe, mepepaboTKe U TPAHCTIOPTHUPOBKE MOJIE3HBIX MCKOMAEMBIX U

MYCTBIX MOPOJ, UX CKiIaaupoBaHun). [IpeaenbHO A0MyCTUMbIE KOHUEHTPAIUHU [



OCHOBHBIX BHUJIOB 3arpsi3HUTENEH arMocdepHoro Bo3ayxa. [Ipeaensl nomycTuMbIx
BBIOPOCOB B aTMoc(epy BpEeAHBIX BEIIECTB. MEpONpHUAITHS 10 CHIKEHUIO YPOBHS
BbIOpOCcOB B armocdepy. Meroabl OIpeneneHus KaueCTBEHHBIX IMOKa3aTesel
BO3[yXa, KOHTPOJIBHO-U3MEPUTENbHAs  ammaparypa JiIsi  JTUX  LENeH.
Meponpusatus, CHWKAIOIME WM YCTPaHAIOIIME JIOKaJIbHBIE 3arpsA3HEHUS
aTMoc(epsl IIpU BCeX BUAAaX FOPHBIX padOT U CMEXHBIX MPOU3BOACTB. MIcTOUHUKH
¥ Pa3HOBHUIHOCTH IIIYMOBOIO 3arpsi3HeHUs atMocdepbl. Buasl mrymoB u Bubpauuu
OpU BEAECHUU TOPHBIX pPA0OT, HX XapaKTEPUCTUKH. MeTonabl onpeaeseHus
napaMeTpoB IrymMa. MeponpusiTust 1o 3aiiuTe oT irymMa u BuOpamuu. 3akoH «O0

OXpaHe aTMOC(EepPHOTO BO3IyXay.

Tema 4. IIpo6sieMbl 0XpaHbl BOAHBIX PECYPCOB B TOPHOM JjeJie (2 yac.)

OcHoBHBIE MOTpeOUTETU BOJABI B TOPHOM jeie. PerynmupoBaHue BOJIHOTO
MOTOKA, KCIOJIb30BAHHE IMOA3EMHBIX BOA. lloTepw wucmonb3yemoil BOJIbI, €€
3arpsi3HEHUE B TOPHOM Jeie. TpeboBaHMs K COCTaBy U CBOMCTBAM BOJbI IO
o0BeKTaM ee ucrosib3oBaHus B ropHoMm Jene. [IJIK BpenHbIx BeiecTB B CTOYHBIX
BOJIaX TOPHOTO MPOU3BOICTBA. METO/BI ONPENEIICHUS TapaMETPOB KAa4e€CTBA BOBI,
KOHTPOJIbHO-U3MEpPUTEIIbHAS ~ anmaparypa s 3Tux uened.  VcTouyHHKuH
3arpsA3HEHUs] BOJABI B TOPHOM Jnejie. MeponpusiTus IO CHHKEHHUIO YpPOBHS
3arpsi3HEHUS] B TOPHOM JIeJieé M CMEXHBIX MPOU3BOJCTBAX, OCHOBBI BOJHOTO

3aKOHOAATCIbCTBA.

Tema 5. IIpo6sieMbl OXpaHbI U PALMOHAJIBLHOIO UCIOJb30BAHMS HEAP B
ropHoOM jeJie (2 yac.)

B3aumocBs3p Tpo0ieM  panMoHAIbHOTO HMCIOJB30BaHUS MHUHEPATBHBIX
peCypcoB M WX OXpaHbl. Pecypchl TOJE3HBIX HCKOMAEMBIX W TPOOJIEMBI HX
UCIOJb30BaHusA. [loTepu MOJIE3HBIX HCKOMAEMbIX B TOPHOM JI€JI€ U HUX Y4YerT.
MeponpusiTuss 1O  CHUXEHUIO  TOTeph. KOMIUIEKCHOE  HCIMOJb30BaHUE

MUHEpaIbHBIX pecypcoB. OTxonapl (TBepAbIC, KUIKUE M Ta3000pa3HbIE) TOPHBIX



MPOU3BOJICTB U UX MCIOJb30BaHUE. be30TX0HbIE U MAJTOOTXOAHBIE TEXHOJIOTUU B
TOPHOM JIETIE.

Tema 6. IIpoOJsieMbl OXpaHbl 3€MHOVW NOBEPXHOCTH B TOPHOM jeJie
(2 vac.)

3eMENbHBIE PECYPCHl — CEIIbCKOXO35MCTBEHHBIE, JIECHBIE U Ipoune. OTBOI
3eMeNb MO0J TOpHbIE NpeanpusaTus. «OCHOBBI 36MEIBHOIO 3aKOHOJIATENIbCTBA» B
ropHoM gene. HapymieHue 3e€MHOM TOBEPXHOCTH IMPOKIIAJKOM HA3€MHBIX
TPAHCIIOPTHBIX IYTE€W, CTPOUTEIBCTBOM TOPHONPOMBIIUIEHHBIX KOMIUIEKCOB,
pPacHoJIOKEHUEM CKJIAJOB XPAaHEHHsI TIOJIE3HOIO MCKONAEMOro MW IMOPOJHBIX
oTBajoB. HapyllleHre 3eMHON MOBEPXHOCTH MPHU BEICHUHM OTKPBITBHIX TOPHBIX
pabot, mpu MoApabOTKE MOBEPXHOCTH BO BpEeMsi BEJCHUS MOJ3EMHOM JOObIYM U
CTPOUTENILCTBA TIOJA3EMHBIX COOPYKEHHH (METpO, TMOJ3EMHbIE TPAHCHOPTHHIE
COOpY)KEHHUS, Tapaxud U T.01.). MeponpusTusi IO CHIDKEHHUIO MacliTaboB
HapylIeHU! MMOBEPXHOCTH B TOPHOM Jienie. PeKynbTUBals HApPYLIICHHBIX 3E€MEIb.
Metoasl uccrnenoBaHUs KAaYECTBEHHBIX XapaKTEPUCTUK TMOBEPXHOCTH, IIOYB,
nopoA. CBefeHHUs O 3arps3HEHUU TMOBEPXHOCTU NPHU BEJIEHWU TOPHBIX PaldOT U

CMCIKHBIX IIPONU3BOJACTB.

Tema 7. AHTpPONOreHHoe BO3/eliCTBMEe TOPHOO0OraTHTEJIbHBIX
komounatoB (I'OKoB) Ha mnpupoanyio cpeay (4 w4ac.) (xondepeHmus,
00Cy:KIeHHe T0KJIaa0B — 4 yac.)

OCHOBHBIC UCTOYHUKH aHTPOMOTEHHOTO BO3JIEHCTBUSI HA MPUPOJAHYIO CpEIy
['OKOB: TEXHOJIOTMYECKHE TMPOLECCHI, AaIlaparbl pPa3jJIuYHOTO Ha3HAYEHUS,
SHEPreTUYECKHE YCTAHOBKH, 3aCKJIaJIUPOBAHHBIE OTXOJIbl. XapaKTepUCTHKA
HETaTUBHOTO BO3JCHCTBUsSI oOoraTuTeNnbHbIX (aOpuk. TBepabie OTXOJbI: IUIAKH,
NUIaMbl U T. 1. DKojJorudeckue ocobennoctu Bozaeicteusi 'OKoB Ha npupoHyro
cpeny.

PexomeHayembie TeMbl JOKJIA10B:

1. MunepanbHble OTXOAbl TOPHBIX MNpeAnpusATHil JlanbHEBOCTOYHOTO

PCTHUOHA: HpO6JI€MBI X YTWIN3allUuu U 9KOJIOTHH.



2. TexHOTeHHbIE MAaCCUBBI U UX BO3JICUCTBUE HA OKPYKAIOIIYIO CPENY.

3. O1neHKa HETaTUBHOTO BO3/ICMCTBHS XBOCTOXPAHUJIUI HA KOMITIOHEHTHI
MPUPOJTHON CPELBI.

4, Cynbduaconepxamme OTBaJbI M XBOCTOXPAHUJIUINA — OITACHBIE
TEXHOT'€HHBIE 3arpsA3HUTEIN TOPHOPYIHBIX paiioHOB [IpuMopckoro kpas.

S. [Ipornecchl U3MEHEHHS COCTaBa TOBEPXHOCTHBIX BOJI PU TEXHOTEHE3E
B JlaneHeropckoMm pynHoM parione (IIpuMopckuii kpait).

6. OU3NKO-XUMUYECKUE IIPOLIECCHI B cynbduacoaepKanmx
TOPHOINPOMBIIICHHBIX OTXOJIaX.

1. TexHoreHusie o3epa: GOPMHpPOBAHWE, pa3BUTHE W BIWSHHUE Ha
OKPYXAaIOLLyI0 Cpeay.

8. OcoOeHHOCTH 3arps3HEHUs TOYB B pailloOHEe XpaHWJIHUIIA OTXOOB
oOoramenus nonumetamudeckux pya Kpacnopeuenckoro ['OKa (Jlanbaeropckuit
p-H, [IpuMopckuii kpaii)

9. Murpanusa Tsxensix meramwioB (Pb, Zn, Fe, Cu, Cd) B opeone
paccestaus Beicokoropckoro xpocroxpanuiuina (IIpumopckuii kpaif).

10. IlepcnekTuBsb MIPOMBIIIIEHHOTO OCBOEHUS TEXHOT€HHBIX
MHUHEPAJIBHBIX PECYPCOB.

11. 3akoHomepHOCTH (hOpMHUPOBAHMS (PUTOLUEHO30B HA MPOMBILIICHHBIX
OTBajax.

12. CoBpeMeHHbIE METOAbl W TEXHOJIOTMH CHUXEHHUS DSKOJOTUYECKOMN
OMaCHOCTH XBOCTOXPAHUJIUII.

13.  PecypcHast IeHHOCTh, (PU3UKO-XUMUYECKUE OCOOEHHOCTH U METOJIbI
nepepadOTKH TEXHOTE€HHOTO ChIPhSI.

14. Metoapl OYMCTKH KHUCIOTHO-IIEJIOYHBIX CTOYHBIX BOJI OT HOHOB
TSKEJIBIX METAJIIOB.

15. PanuoHanbHBIE TEXHOJOTUU MEPEPAOOTKU U CKIIATUPOBAHUS OTXOI0B
o0orateHus py/l IBETHHIX METAJLIOB.

16. MeToapl CHM)KEHUSI HETAaTMBHOIO BJIMSHUSI Ha OKPYXKAIOIIYIO Cpexy
CYJb(PUICOACPIKAMUX OTXOI0B TOPHOIIPOMBIIICHHOTO KOMILJIEKCa.

17. Crounsle BOABI NPEANPUITUN TOPHOW MPOMBINUIEHHOCTH U METOJIbI

HUX OYUCTKH.

Pexomenayemas aureparypa: (OcHoBHas [1-3], nomonuurtensHas [7-8; 12]).



Tema 8. HopMupoBaHue HeraTuBHOr0 BO3JeHCTBHS HAa 3KOCHCTEMbI
(2 vac.)

OcuoBubie HopmatuBbl: [1J]IB, BCB, TTHOOJIP (IIpoekT HOpPMAaTHBOB
oOpa3oBaHMsI OTXOJOB W JIMMUTOB Ha HX pasMmelieHue) u ap. DpdekTuBHOE
UCITIOJIb30BAaHUE U MHXKEHEPHBIE METObI 3aIIUThl aTMOC(PEPHOTO BO3IyXa, BOJHBIX
pecypcoB. OpraHuzaiusi CXeM OYHCTKH, OO€3BPEKHUBAHUS U YTHWIM3ALUU
YIJIOBJIEHHBIX MPOAYKTOB. BHEApEeHHE cXeéM 4aCTUYHOIrO M MOJHOr0 BOJ00OOPOTA.
O6mas knaccudukanus oTxo10B. TeXHOIOTUH BTOPUYHOMN NepepabOTKH OTXO/I0B.
[IpyHIMOBI  CO3MaHUS  MAJIOOTXOAHBIX  PECYpPCOCOEPEraInX TEXHOJOTHUM.
OcoOeHHOCTH MOHHUTOPUHIA OKpY’)Karolled cpenbl B palioHax BO3JCHCTBUS
IPEANPUATAA TOPHONPOMBIIUIEHHOIO KOMILIEKca. MeToasl  peKyJIbTUBALUN

HapyLICHHBIX U 3aIPA3HECHHBIX 3€MEb.

Tema 9. I'opHO-3KO0JIOTMYECKHM MOHMTOPHUHI OKpY:KAOLIeil cpeabl
(1 uac.)
[lonsaTHs, nOpaBOBBIE OCHOBBI  NIPOBEICHUS  TOPHO-DKOJOTMYECKOTO

MOHHUTOPHHIA. I_IGJ'II/I, OOBEKTHI U 3aJla4y rOpHO-3KOJOIrM4Y€CKOIr0 MOHUTOPHHI Q.

Il. CTPYKTYPA U COJEPXKAHUE NPAKTUYECKOM YACTH KYPCA

IpakTnyeckue 3ansaTus (18 gac.)

3ansatue 1. Pacuer mnbuIera3oBbIX BBIOPOCOB NpU OypPOB3PBIBHBIX
padorax (4 gac.)
Hesap 3aHATHSA: OCBOUTh METOAUKY pacueTa MHTEHCUBHOCTH 3arpsi3HEHUS

aTMOocC(epbl KapbepOB BPEIHBIMU MTPUMECSIMHU TIPU BEJCHUU OYPOB3PHIBHBIX PalOOT.



BypoB3pbiBHBIE pabOTHI SBISAIOTCA HEOPTaHW30BAHHBIMM HCTOYHHKAMU
3arpsi3HEHUS] aTMOC(EPHI.

bypoevie pabomwi. CymmapHas macca TBEPAbIX YacTHI], BBIICISIOMIUXCS

npu pabote OypOBBIX CTAHKOB, OINpeAeIsIeTcs 1o GopmyJie:
M;=0,785-d*Ns-p-T Ky K, (I —n), t/rox, (1.1)

riae d - mnaMeTp OypUMBIX CKBaXHH, M;

Vs - cKopocTh OypeHus, M/4;

P - IIOTHOCTH TOPOJBI WIH YIS, T/M

T - ronoBoe konMuecTBO paboOYMX YacoB, Y/TOI;

N - 9pPeKTUBHOCTD CPEACTB MbLICYIABIMBAHUS, I0JIH €IUHHII;

K; - conmepxkanue mnbuieBod ¢pakuuu B OypoBOM MeEJOYH, JOJIU €AMHMII
(mpuHUMaeTcs paBHbIM 0,1);

K; - nmonst mbutm (OT Bceil Macchl TbUIEBOM (ppakuuu), mepexoisuias B
a’p030Jib (MpuHuMaeTcs paBHoit 0,02).

Jist pacuera HopMmatuBoB I1/IB cymmapnas macca TBepawix yacTuil (I/c),
BBIJICTSIOMMXCST TpH  paboTe OypoOBBIX CTAaHKOB B aTMOC(EpHBIH BO3MYX,
onpenensercs mo Gpopmyrie:

Mg = 0,785 -d* Vs p K1 Ky (1 —1n)-10°1 3,6, r/c. (1.2)

Ilpu 63pwinbix pabomax 3arpsa3HeHUE aTMOCHEPHOTO BO3AyXa MPOUCXOIUT
3a CYET BBIJCIICHHUS BPEIHBIX BEIICCTB M3 IBLJICTA30BOTO O0JIaKa W BBIICICHUS
razoB M3 B30pPBaHHOW TopHOW Macchl. [IbuterazoBoe 001aK0 — MTHOBEHHBIM
3aJIMTOBBIN HEOPTAaHWU30BAHHBIN BBIOPOC TBEPBIX YACTHI] M Ta30B, BKIIOYAS OKCH]T
yTIepo/ia U OKCUIBI a30Ta.

Pacuer konuyecTBa BpeHBIX BEIIECTB (TBEPABIC YACTHUIIBI, OKCHJI YTIJIepoa,
OKCHUJIbI a30Ta), BHIOPACHIBAEMBIX C IBIIETA30BbIM 00JIAKOM 3a MpeEeNbl pa3pesa
P MIPOU3BOJICTBE OJHOTO B3PhIBA, MPOU3BOIUTCS IO popMmyiie:

My,=Ks -0, Q(1—7n'), T (1.3)

rae Kg — koapduumneHT, yauThIBaAIOIMINI TPpaBUTAIIMIO YaCTUIT (IS TBEPABIX
gactul npuanMaercs Kg= 0,16, a 1 razos Kg = 1); °,, - yaensHoe BblIeTICHHE i-
ro BPEeIHOTO BemiecTBa rpu B3pbiBe 1 T BB, T/T (mpuHuMaeTcs 1uisi OKCUI0B a30Ta
9", = 0,0025 1/1; mist meum Q% w3 Taba. 1.1 M okcmaa yriaepoga q°y, TabiL
1.2); Q — xommuecTBO B3opBaHHOrO BB, T, #' — 3((deKTHBHOCTL CpEACTB
NbUICTONABICHUS, 0 €. (MPU HCIOJB30BaHUU TUApo3aboiku #' = 0,6 mis
nele 1 ' = 0,85 s ra30B; npu TBepaoH 3a0oiike ' = 0).

Jins  onpeneneHust 3HaueHWil (°,, NPEIBAPHTENBHO PACCUUTHIBACTCS
yaenbHbIN pacxoq BB Ha 1 M B30PBaHHOM TOPHOI Macchl TIo hopmyie:

g=Q/V,,. ki/m°, (1.4)

o . 3
rae V., — 00beM B30pBaHHOK TOPHOM MACCHI, THIC. M".



Tao6auma 1.1

VY nenbHOE BbIIENEHUE TBEPbIX yacTull (MbUiM) HAa 1 T BB mpu B3pbIBHBIX

paboTtax
Y aeabHbIi 3uauenue ") T/T
pacng/::gp q Fpa;g;/[z(;-HnT Urpanur Fpagg;;%H"T I'panyJioron
0,1 0,088 0,092 0,096 0,094
0,2 0,061 0,067 0,073 0,070
0,3 0,057 0,065 0,074 0,074
0,4 0,060 0,072 0,085 0,079
0,5 0,067 0,084 0,104 0,094
0,6 0,079 0,102 0,133 0,118
0,7 0,094 0,128 0,174 0,151
0,8 0,116 0,164 0,233 0,198
0,9 0,144 0,214 0,317 0,264
Taoauna 1.2
VY nensHOE BBIIEICHUE OKcHaa yriepoa Ha 1 T BB mpu B3peIBHBIX paboTax
YaeabHbli 3HaveHue qua, T/T
pacxzsnlisp q Fpa71\;171201HMT Hrpanur Fpagg;;%HHT IIpoyue BB
0,1 0,076 0,007 0,037 0,032
0,2 0,040 0,005 0,032 0,032
0,3 0,022 0,004 0,027 0,018
0,4 0,012 0,002 0,023 0,014
0,5 0,006 0,002 0,020 0,010
0,6 0,003 0,001 0,017 0,008
0,7 0,002 0,001 0,014 0,006
0,8 0,001 0,001 0,012 0,005
0,9 0,001 0,001 0,010 0,003
1,0 0,001 0,001 0,009 0,003

[Ipr wcnonp30BaHMM OAHOBPEMEHHO HECKOJIBKMX BHIOB BB pacuer
KOJIMYECTBA BPEAHBIX BEIIECTB, BHIOPACHIBAEMBIX C TIBIJIETA30BBIM OOJaKOM 3a
IpeJienbl pa3pesa MpH MPOU3BOJICTBE OJTHOTO B3PHIBA, POU3BOAUTCS 1O POpMyIIE:

My = Kg (@01 Qut %02 Q2+ ¢%0n " Qn) (1 =), T (1.5)

KonunuecTBo OKCHAOB yriepoja, BBIICISIOMIMXCS M3 TOPHOM Macchl mocie
B3pbIBa, paBHO 50 % OT ero BEIOPOCOB C MBIJIETa30BBIM 00JIAKOM, a MBUTh U OKCHJIBI
a30Ta W3 TOPHOM Macchl IOCJE B3pbIBAa HE BbLACHAIOTCA. I yKpYIMHEHHBIX
pacyeToB  BAJIOBBIX MBUIETa30BBIX BBEIOPOCOB B aTMocdepy KOITHUECTBO
BBIOPAChIBAEMBIX BPEAHBIX BEIISCTB OMNPEACNSETCS C YYETOM TPUBEICHUS
nokaszareneir BB k rpammonuty 79/21 no dopmyine:

Mie’: ai 'K8 'qud 'Qr ) (1 o 7/],): T/T (16)




rie a' — Ge3pasMepHbIH Kod(pHIIMEHT, YIUTHIBAIONINI BHIICTCHHS BPEIHBIX
BEIIICCTB M3 B30PBAHHON T'OPHOM Macchl (MpUHUMAeETCT dco =1,5; an, =1; anox=1);
0’y - YACIBHOE BBLIEICHHE I-TO BPEJHOTO BEIIECTBA MPH B3pbIBE | T rpaMMOHHTA
79/21 (mpuHUMAETCS B COOTBETCTBUU ¢ JaHHBIMH Ta0. 3.1 u 3.2), 1/r; Q, — oOuuit
pacxoxn BB, 1/ron.

Jns onpenenenus (°, mo Tadm. 1.1 u 1.2 mpeaBapuTenbHO HAXOAUTCS
ynensHbIl pacxon BB (g), npuBeneHHsbiii k rpaMMOHHUTY 79/21, KI/M®:

q VF.M.
rie By, B.., By, — Oe3pasMepHble KOIPPUIMCHTHI, YUYUTHIBAIOIINE
pabotocnocooHocTs BB, 00603HaueHHbIx uHACKCamMu 1,2,... N (IpUHUMAIOTCS B

B+
QBT Qg

- 10%, kr/m®, (1.7)

COOTBETCTBHUH ¢ Ta0JI. 1.3).

Ta6auna 1.3
3HaueHue nepeBoAHoro ko3 duimenta g pa3nuyasix BB
Tun BB 3HaveHus «6»

['panymut Ac-8 0,83
I'pammonut 79/21 1

HUrmanur 1,13
['panynoron 1,20
I'pammonut 30/70 1,26

3apanue 1. Pacuem 6vib6pocos meepovix uacmuy npu 0yposwvix pabomax

Ha yrompHOM paspese aisi OypeHHs B3PBIBHBIX CKBaXHH TuameTpoM d, M,
NPUMEHSIOTCS N CTaHKOB IIApOIICYHOrO0 OYpPeHHs C CHCTEMOH «CyXOro»
nbUIeyJaBIuBaHus ¢ 3QPEeKTUBHOCTHIO #, nonu ea. CkopocTh OypeHus — Vg, M/d.
I[LI0THOCTE TIOPOABI p, T/M°. UHCIO 4acoB paGoOTHl OYPOBOrO CTAHKA B TCUCHHE
roja pasHo T, u/ron.

Ilopsook pacuema epedmvix b16p0Co6 npu 6YPoBviX pabomax

1. OnpenenuTh KOJTUYECTBO TBEP/ABIX YACTHII, BHIACISIOMUXCS MPU padboTe
N OypoBbIX CTaHKOB, M;, T/Toa, u "M, T/c.

2. JlanHble 0 BBIJCJIICHUU MBLIU B aTMOCc(epy pa3pesa Ipu OypoBbIX paboTax
BHECTH B Tabmuibl npoekra HopmaTtuBoB IIJIB. JlaTb mosicHeHuss B TeKcTe
MOSICHUTEJIBHOM 3aIIUCKHU.

Bapuants! u ycnoBust 3amanus cM. B [IpuioskeHnn K mpakTHIecKoil padbore.

3aganue 2. Pacuem 6vlOpoco8 6peoHblx 6eujecms npu npoeeoeHul
83PbIBHBIX pabom.




[Tpu mpou3BOACTBE OJTHOTO B3PHIBA HA pa3pese pacxomyercs (Q B3phIBYATOTO
BEILIECTBA, B T.4. rpaMMonuTa 79/21 — Qq; rpammonuTa 30/70 — Q,; urnanura — Qs;
rpanynorona — Q4. O0beM B30pBaHHOM TOpHOM Macchl V,

llopsodox pacuema nvine2azogvlx 6b16POCO8 NPU NPOGEOEHUU 0OOHO20 83DblEA

1. Onpenenute yneneHbli pacxoq BB Ha 1 M 3 B30pBaHHOU rOpHOW MaccChl,

q kr/™’,
2. OnpenenuTh BbIJIEJICHUE BPEIHBIX BEIIECTB MpH B3pbiBe 1 T BB, B T.4.:
q"’,0; rpaMmMonHnTa 79/21; qcoya ; TpaMMoHuTa 79/21;
0"’ 0> rpammonuTa 30/70; 9,02 TpamMmonmTa 30/70;
q")03 UTJAHUTA; qcoy(” UTIAHUTA;
co
q",04 TPAHyJIOTONA; 0 " )0s TPAHYJIOTONA,;
NOx
q yol

3. Ompenenutb KOJUYECTBO TBEPJbIX YAaCTHI], BBIOPACHIBAEMBIX C
MBUICTAa30BBIM O0JIAKOM 3a TIPEelbl pa3pe3a MpH MPOW3BOJCTBE OJHOTO B3PHIBA,
MMG

63"

4. Omnpenenuth KOJIUYECTBO OKCHUJA Yyriepojaa, BbIOpacklBaeMoe ¢
MBLIETa30BbIM O0JIAKOM 3a TIpeNelibl pa3pe3a Mpu MPOU3BOJICTBE OJHOTO B3PHIBA,
ME©

63"

5. OmnpenenuTh KOJMYECTBO OKCHJOB a30Ta, BbIOpachlBaeMoe ¢
MBIIETa30BBIM O0JIAKOM 3a TIPeNelibl pa3pe3a Mpu MPOW3BOJICTBE OJIHOTO B3PHIBA,
MNOX

63"
6. OnpenenuTh KOJUIECTBO BPEIHBIX BEIICCTB, BBIJCISIONTUXCS KX TOP- HOM
co NO

Macchl rocie B3peiea, M™, , , M7, M "~ ,

7. Omnpenenutb KOJWYECTBO BPEAHBIX BEIIECTB, BBIICIAIONIMXCA TPHU

" AfCO NOX'
B3PBIBHBIX pab0oTax OT OJHOro B3peiBa, M™*,, M™" [ M
i _ gl i
M 6 M 63+ M ema T

8. JlaHHbIE MO 3ai1MOBOMY BBIOPOCY BPEIHBIX BEIIECTB B THLIECTa30BOM

oOnake BHeCTH B Ta0iuIy npoekra Hopm [1/]B.

Bapuantsl u ycnoBus 3aanus cM. B [IpuiokeHnn K npakTuueckou padore.

3ananue 3. Pacuem 6biOpocos 6pedHbiX Geujecms npu 63pbl8HbIX pabomax
Ha paspese

OO6mmit romoBoit pacxon BB Ha paspese coctaBuin Qp, U3 HUX: TpaMMOHHTA
79121 — Qr;, rpammonnta 30/70 — Qpp, wrmanura — Qp;, rpanymnorona — Qpy.
I"omoBoii 06bEM B30PBAHHOM FOPHOI Macchl cocTaBui V<, ,,



llopsidox evinonnenus pacuéma nwvlie2a3osvix 6blOPOCO8 NpU G3DLIGHLIX
pabomax

1. Onpenenuts  6e3pa3mepHble  KOAIDPUIMEHTHI,  YYUTHIBAIOIIHE
paboTOCIOCOOHOCTH B3PHIBYATHIX BEIIECTB «6).

2. Omnpenenuth yaenbHbI pacxon BB, npuBenéunsix k rpammonuty 79/21
q, xr/m’,

3. OnpenenuTs yAelbHOE BBIACICHUE BPEIHBIX BEIIECTB IPU B3pbIBE | T
rpammonnTa 79/21 Q°, (s TBEPABIX, (") U1 OKCHAA YIJIepona, qCOya; TUISL
OKCHJIOB a30Ta, (), T/T.

4. OmpenenuTh KOJIMYECTBO BBHIOPACHIBAEMBIX B aTrMocdepy BpPEIHBIX
semects, My , (M™%, M%,, MN°%).

5. JlanHble pacuéra MBUIETa30BBIX BHIOPOCOB BHECTH B TAOJMIIBI MPOEKTA
HopMm IIJIB, a B TOSCHHUTENIBHOM 3alMCKE OMNHUCAaTh BPEAHOE BIHSHHE Oypo-
B3PBIBHBIX pa0OT Ha 3arpsi3HEHHE aTMOC(HEPHI.

BapuanTs! u ycnoBus 3a1aHus cM. B [IpuiokeHuH K MpakTHIeCKor padoTe.

Bonpocwl k npakmuueckomy 3auamuio

1. Kak BnusieT kuciaopoaubiii 0ananc BB Ha BbijieieHuEe BpeIHBIX BEIIECTB
IIpU B3pbIBE?

2. Mepsl 110 CHUKEHUIO BHIOPOCOB MUK IIPU OYpOBBIX paboTax.

3. Mepsl 110 CHUKEHUIO TTBUIETAa30BbIX BRIOPOCOB MPHU B3PHIBHBIX pabOTax.

4. Kakue ¢hakTophl BIUSIOT Ha KOJIMYECTBO BBIJICICHUS MBUIA TIPU OypPOBBIX
pabortax?

5. Kakue Qaktopbl BAMSIOT Ha BBIIEICHUE MbLIEra30BbIX BBHIOPOCOB IMpH
B3pPBIBHBIX paboTax?

6. Kakue BpenHble BBIOPOCH B aTMoc(epy pa3pesa MPOUCXOAAT BO BpeMs
B3pbIBa?

7. Yto BeIIENsAETCA B aTMOC(hEpy paspesa U3 B30OPBAHHON TOPHOUM MacChl?

8. K kakomy BHIy HUCTOYHHUKOB 3arpsi3HEHHS aTMOC(hepbhl OTHOCSATCSA
OypOBbIE€ CTAaHKH?

3ansaTue 2. Metoanka pacyera KOMIUIEKCHOTO MHIEKCA 3arpsi3HEHHS

atmMocepnl (U3A) Ha ocHOBe JaHHBIX HA0K0AeHMH (2 yac.)

Hean 3aHATHSA: OCBOMTH METOJIMKY pacueTra KOMIUIEKCHOTO WHIEKCa
sarpsisHeHust atMochepbl (M3As). JlaTh CpaBHUTEIBHYIO OIEHKY 3arpsi3HCHHOCTH
ropojoB, c pa3BUTOMU TOpPHOI00BIBAIOIIEH (mepepabaThIBAOIIIECH )
MPOMBINUICHHOCThIO C  YCTAaHOBJIEHHUEM WX MPUOPUTETHOCTH IO YPOBHIO
3arpsi3HEHUsS U TCHACHITUMN 3arps3HEHHOCTH.



3amaHue K NpakTH4YeCcKoii padore
1. PaccunTtaiiTe KOMIUIEKCHBI HMHAEKC 3arps3HeHuss aTtMocdepbl s
HaceJeHHbIX myHKTOB: T. Cnacck-[ansuuit, r. Haxoaka, nrr. Kaaneposo, T.
JlanpHeropck, pe3ynbTaThl 3aHeCUTe B Ta0buiry 2.1.
2. Ucnons3ys llpuinoxenue k mpakTuyeckod padote 1, yCTaHOBHUTE CTENEHb
3arpsi3HEHMSI PU3EMHOTO CJIOS BO3IyXa KaXKJ10r0 ropo/ia.
3. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY CTETIEHH 3arpsA3HEeHus aTMochepsl
TOPOJIOB, C YKa3aHHUEM NEPEYHs MPUOPUTETHBIX 3arpsA3HUTENCH B KaXKJOM TrOpo/Ie.
4, Kakve MCTOYHMKM ONpenesnsioT BHICOKHME YPOBHM 3arps3HEHHUs BO3AyXa B
paccMaTpuBaeMbIX ropojax?

Taoauna 2.1
) = G _ Ci
Cpennsn on Jo |25 npumecei Ci Cinpumeceii npumecei
HEHTpaus § Z g . § npume- ﬁ B IrT ;’; . ;’;
npumeceii B =5 |Z % ) = | ceiiBr. | = ' = . =
3 = g| Cmacck- Kagaseposo JlanbHe-
BO3/yXe, MI/M 3| Manbnmii Haxoaka ropex
IIbu1B 0,15 3 0,1 0,09 0,1 0,4
é“c‘)“;cm ceprl | 005 | 3 0,01 0,08 0,02 0,01
2
Jnokcun azora
0,04 2 0,07 0,01 0,07 0,03
(NOy)
Oxcur asora 0,06 3 0,05 0,03 0,04 0,06
%‘(‘;‘H yriepona 1 4 0,001 0,02 0,04 0,03
Bensammpen 0,001 1 0,003 0,001 0,002 0,004
Cepoyriiepon 0,005 2 - - 0,01 -
AMMUak 0,04 4 - - 0,04 0,003
dopmanbaeruy 0,003 2 - - 0,01 0,03
Caxa 0,05 3 - - 0,01 0,2
®ropHCTif 0005 | 3 . . 0,005 0,008
BOJIOPO/T ' ' '
CauHel| 0,0003 | 1 - - 0,0004 0,0012
Meze 05 | 2 : : 0,001 0,002
METAJUINYECKast
Pryre 0,0003 | 1 - - 0,0001 0,0003
METAJUINYECKast
bewsni 15 | 4 0,5 0,9 0,81 0,95
(TOTTMBHBI)
LluHK 0,05 3 - - - 0,06
MEBIIBIK 0,003 2 - - - 0,001
Huxkens 0,001 2 - - - 0,0001
W3A,

3ansaTue 3. KommjiekcHasi OleHKAa Ka4ecTBA MOBEPXHOCTHBIX M MOA3EMHBIX
BO/I 10 MH/IEKCY 3arpsa3HéHHOCTH BoabI (U3B) (2 uac.)

Heap 3aHATHA: OCBOMTH METOJUKY pacyeTa KOMIUIEKCHOTO HHJIEKCa
3arpssHeHust Boabl (M3Bg). JlaThb CpaBHHUTENbHYIO XapaKTEPHUCTHUKY CTEIEHU
3arpsi3HEHMsSI BOJIBI JIJIsI CTAHIIUNA OMIPOOOBaHUSI.




Hcxoanble JaHHbIE ISl pACYETOB B MPUJIOKEHUU K IIPAKTUUYECKO# padboTe 3.

3amaHue K NpakTH4YeCKOi padore

1. PaccumTaiiTe KOMIUIEKCHBIA MHJIEKC 3arps3HeHus Boabl (M3Bg) mis Beex
CTaHIUI ONMPOOOBaHMSI, PE3yIbTAThI 3aHECUTE B TaOIUITy 3.1,

2. YcranoBute kiacc 4uctothl (mo M3Bg) mmst kaxkmoi cranmmm oTOOpa
poo.

3. JlaiiTe CpaBHHUTEIBHYIO XapAKTEPUCTHUKY CTEIIEHU 3arpsA3HEHUs BOJbI
cTaHIuil ornpoOoBanus. Breigenute camble 3arps3HEHHBIE W CaMble YHCTHIE
BOJOTOKH, C YKa3aHHEM IEPEUHS MPUOPUTETHBIX 3arpsA3HUTENCH KaKIOH CTaHUIUU
onpoOOBaHMUS.

4. JlaliTe XapaKTepUCTUKY BOJl KaXXJOMl CTaHIMK ONPOOOBAaHUS IO
MHHEpanu3auuu, cojepxxanuto Oy, bIIKs.

5. ITlo pesynbraTam pacuera WN3Bg cremaiite BBIBOJA O KayecTBe
MOBEPXHOCTHBIX BOJ, JPEHUPYIOUIUX TEPPUTOPUIO TOPHOPYAHBIX paliOHOB
[IpuMopckoro Kpasi.

Taoauna 3.1
Ne WurpeavienTs ITIKp, ct. 1. CT. 2 cT. 3 cT. 4
n/m MT/IT p. bukun p. Pynnas p. 3epkanbHas p.
(cpennee Bricokoropckas
TEUYCHUE) (BepxHee
TEeUeHHUE)
MT /11 Cil MT /11 Ci/ MT /11 G/ MT /11 G/
TTJIK; TTJTK; TTJIK; TTIK;
1 | Oy mrOy/n e <4,0 9,5 6,5 5,4 13,0
2 | BIIKs, MrO,/n He > 3,0 | 2,07 9,7 6,9 3,3
3 | Kansrmii (Ca”") 180,0 50,9 94,6 109,4 144
4 | Marnnit (Mg~ 40,0 16,5 449 40,4 42,2
5 | Cynbdar non 100,0 74,0 556,8 134,5 308,6
6 | Xmopum won (CI) | 300,0 38,5 200,0 207,4 269,1
7 | Munepanu3amus 1000 433,2 137,0 887,4 1306
8 | Cumnern (Pb) 0,006 | 0,0034 0,085 0,013 0,0014
9 | Mserimbsk (AS) 0,05 0,0027 0,051 0,0013 0,0001
10 | A3oTr HUTpaTHBIN 10,0 0,17 59 0,31 2,1
11 | deHoubl 0,001 0,001 0,004 0,009 0,007
12 | Hedrenpoayktsr 0,05 0,08 0,02 0,08 0,03
13 | CTIAB 0,1 0,14 0,13 0,07 0,28
14 | XKeneso 0,5 0,65 1,4 1,2 0,40
o6ree(Fe)
15 | Mens (Cu®) 0,001 0,007 0,012 H/00 0,012
16 | Iuux (Zn”") 0,01 H/00 0,05 0,06 0,02
17 | IlecTuuasl 0,0001 | 0,0003 H/00 0,0005 0,0001
18 | Xpom (Cr™) 0,001 | n/o6 0,004 1/06 1/06
19 | @rop (F) 15 H/00 0,25 H/00 H/00
N3Bg




3ausaTtue 4. Onenka creneHu 3arpsAA3HCEHHOCTH II0YB M CHEroBoOro

MOKPOBAa MeTAJIAMHU B pailOHaX JeiicCTBUSA FOPHBIX NpeanpusaTuii (4 yac.)

He.]'lb 3aHATHUA:. OLOCHUTHh COCTOAHUE IIOYBCHHBIX OTJIOKCHUN M
CHCTOBOI'O ITOKPOBA € LECJIbIO BLIABJIICHUA OPCOJIOB TCXHOICHHOTO 3arpA3HCHUA U

IPUPOIHBIX AHOMAIUH.
WcxoHble TaHHbIE JJ11 PACYETOB B MPUIIOKEHUH K MPAaKTHYECKOU padore 4.

3amaHue K NpakTH4YecKoii padore

3apanne 1. B Tabmmme 3 TpeACTaBICHBI MaHHBIE O COACPKAHUU W
pacnpeneNeHny o TEPPUTOPUH, IPUIIETAIOIIEH K Kapbepy M0 A00bIYE MOJIE3HBIX
UCKOIAaeMbIX, 10-TM XMMHUYECKUX AJIEMEHTOB B IIOBEPXHOCTHOM T'OPHU30HTE IOYB.
Cxema pacronoxeHuss To4yeK oOmnpoOoBaHMs TMpuBeAeHa Ha puc. 1 (cm.
MPUIOKEHUE).

1. Paccuutarh cyMMapHbBIi TIOKa3areib 3arpssHeHus (Z,) c¢ yd€roMm
cieayromux GoHOBBIX coaepykannii anementoB: V — 90, Cr — 80, Zn — 60, Ni — 30,
Pb —-30, Cu-25, As—5, Mo -2, Cd-0.1, Hg — 0.03.

2. TloctpouTh cxemMy pallOHHMpPOBAaHUS TEPPUTOPUU IO BeIMUMHE Z. U
BBIJICJINTH 30HBI C PA3JIMYHBIMM KaTErOPUSMH 3arps3HEHUs HAa OCHOBE puc. | ¢
HCIIOJb30BaHueM n3oauaui 16, 32, 128.

3. Onucarb NOJYYEHHYIO CXEMY: Pa3MENICHHUE 30H Pa3JIMYHOTO YpPOBHSA
3arpsi3HeHHs]; UX Mopgosiorus (M30MeTpudecKas, BBITSHYyTasd); miomwanb (B % or
oO111eH MIIOIIaAn TEPPUTOPUN ).

4. CocTaBUTh TEOXUMHUYECKYIO (POPMYITY JJIs1 KaXK0M TOUKM OMPOOOBaHMUS.

3aganme 2. B Ttabmume 4 (cM. NpuiIOXKEHWE) MPEACTaBICHBI JTaHHBIE O
IUIOIIAJHOM DPAaCIIPEICIICHUM CYMMAapHOTO IIOKa3aTessl 3arpsi3HEHUsl CHera Io
HCCIIEYEMON TEPPUTOPHHU.

1. TloctpouTh cxembl pallOHUPOBAHUS TEPPUTOPUM MO BeIUUMHE Z, Ha
ocHOBe TaOiuIkl 4 U puc. | W BBIAEIUTH 30HBI C PA3TUYHBIMU KaTETOPUSIMHU
3arpsiI3HEHUS C UCIIOJIBb30BAaHUEM M30MHMMN 64, 128, 256.

2. CpaBHUTH TOJYYEHHBIE CXEMBbI 3arpsi3HEHUS MMOYBEHHOTO M CHEXHOTO
ITIOKPOBA U BBLICIIUTH 30HBI PA3JIMYHBIC 10 BPEMEHHOMY XapaKTepy 3arpsi3HEHHUS.



3ansTue 5. Pacuer miiarexeii 3a BbIOPochI (cOpOCHI) 3arpsA3HAIOIIAX

BelllecTB B aTMOC(epy U BO10eMbI (2 yac.)

Heapb 3aHsATHSA: TPHOOPETEHNE HABBIKOB 10 PAcUETy IUIATHI 33 BEIOPOCHI,
cOpPOCBHI 3arpsI3HSIONIMX BEIIECTB B OKPYXKAIONIYI0 Cpely W pa3MElICHHE

OTXOOO0B.

I/ICXOILHBIG JaHHBIC K BBIIIOJHCHHUIO 3aJaHusd CM B HpI/IJ'IO}KeHI/II/I K

IpaKTUYECKOr padoTe 5.
3ananue K npakTu4eckoii padore:

1. B cooTBeTcTBUM ¢ BapuaHTOM TpeOyeTcsl ONpeneNuTh IUIaTy 3a
BBIOpPOC 3arps3HSIONIMX BEIIECTB B aTMOC(epHBId Bo3AyX ropoja BrmaauBocroka
oT craumoHapHoro wuctouHuka (TOL[-2). Mcxonmuele naHHble A pacuera
npuBeieHbl B Tabuue 1.

2. B cooTrBercTBUM € BapHaHTOM TpeOyeTcsl OIpeneiauTh IaTy 3a
BBIOPOC 3arps3HSAIONIMX BEIIECTB B aTMOC(epHbI BO3AyX ropojaa JlampHeropcka
OT TMEpPEABMKHBIX MCTOYHHUKOB. VcXoaHble NaHHBIE U1 pacueTa MPUBEIACHBI B
Tabnurie 2.

3. B cooTrBercTBUM € BapHMaHTOM TpeOyeTCsl ONpeneiuTh IUIaTy 3a
pa3MelleHre oTxXol0B B ropoae BmannBocroke. McxonaHble naHHBIE I pacyera
MpUBECHBI B Ta0IMIIE 3.

4, B cooTBeTcTBUM ¢ BapraHTOM TpeOyeTcsl ONpeeuTh ATy 3a cOpoc
3arpsi3HSIIONIMX BEHIECTB B TOBEPXHOCTHBIM BOJHBIA 00BEKT (peka Pyanas,
[Tpumopckuii kpail). UcxonHble faHHbIE 1Sl pacyeTa IpUBEACHbI B TaOIHILIE 4.

3ansitie 6 T'opHO-3KOJOrMYeCKHiT MOHHUTOPHHI OKpY:Kawlleid cpeabl (4

yac.) (mpoekTHOEe 00yueHune — 4 4yac.)

Hean 3aHATHS: 3aKPETTUTH U YTIyOUTh TEOPETUUECKUE 3HAHUS CTY/ICHTOB B
00J1aCTH TOPHO-IKOJOTUYECKOTO MOHUTOPUHTA U OOECIICYUTh TIOJyYCHHE HABBIKOB
pa3paboOTKH MPOTrpaMMbl TOPHO-IKOJIOTHYECKOTO MOHUTOPUHTA B TOPHOPYIHBIX
paiionax [Ipumopckoro kpasi.

JInst  OCBOEHHS  METOJOJOTUM TOPHO-IKOJIOTHYECKOTO  MOHHUTOPHUHTA
npeaycMaTpuBaeTcs pa3paboTka ydeOHoro mpoekta B komanae (10 demomek) B

MOPSIJIKE ayTUTOPHON M CAaMOCTOSTEIILHON paOOTHI.



Tembl y4eOHBIX NPOEKTOB

Tembl y4yeOHBIX NPOEKTOB BBHIOMPAIOTCS HAa OCHOBAHUU HWMEIOIIETOCs
Matepuana. [lpeanaraemplii CIUCOK MOXKET CIYKUTh OPUEHTHPOM MpPU BHIOOpE
TEMBI:

1. [IpoekT  JIOKaIbHOTO TOPHO-3KOJIOTHYECKOTO MOHUTOPHUHTIA
tepputopuu IlaBnoBckoro 6ypoyronsHoro mectopoxxaenus (Ilpumopckuii kpaii).

2. [IpOEKT KOMIUIEKCHOTO T'OpPHO-3KOJIOTHYECKOT0O MOHUTOpPUHIA Ha
tepputopud r. JlaneHeropcka (Ilpumopckuit kpait).

3. ['eoskonornyeckas XapakTEPUCTHKA W MPOEKT JIOKAJbHOTO TOPHO-
skonoruyeckoro Monutopunra teppuropun OOO «I'KX bop» (Ilpumopckuii
Kpait).

4. [IpOEKT T€03KOJIOrMYECKOr0 MOHUTOPHHIA HAa TEPPUTOPHM pa3pes3a
Jlyueropckuii-1 bukunckoro OypoyroiasHoro wmectopoxiaenus (IIpumopckuii
Kpait).

S. ['eoskonornyeckas XapakTEPUCTHKA W MPOEKT JIOKAJbHOTO TOPHO-
HKOJOTUYECKOTO MOHUTOpPHUHIA TEPPUTOPUU SApocnaBckoro TOpHO-
oborarutenbHOro kKomOuHaTa ([IpuMopckuii Kpait).

VY4eOHBI MPOEKT COCTOUT M3 MOSICHUTENbHOW 3alUCKU U TpaduyecKoro
Marepuana.

IHosicHUTe/IbHAA 3aIHCKA BKJIIOYAET:

TuryabHbIN JUCT

Copnepxanue (orsiaBjieHue)

BBenenne

Bo BBemeHnu MOryT OBITh M3JIOKEHBl KpaTKUE JlaHHBIE [0 HCTOPUU
npo0JieMbl, pe3yibTaTbl W ONBIT BBINOJHEHUS MPEALIECTBYIOMIUX MPOEKTOB,
UCTOPUSA BO3HHUKHOBEHMS [JAHHOIO IIPOEKTa, KpaTKOE OIKMCAaHUE pealbHOU
CUTYaluH, IPOOIEMbl WIH UICH.

Heobxoaumo natb (OpMyIMpOBKY LEIM W 33Jaud Y4YEOHOro IPOEKTa.
[IpuBoaMTCS KpaTKas XapakTEPUCTHKA PACIIONIOXKEHUS OOBEKTa MOHMTOPUHIA U
HKOJIOTUYECKON CHUTyallud pacCcMaTpUBAEMOW TEPPUTOPUH, OOOCHOBBIBACTCS
HEO0OXOAMMOCTb OpraHu3allii MOHUTOPUHIA OKPY’KAIOIIEH Cpeibl Ha TEPPUTOPHH.

I'eodkosiornyeckoe (WM TeXHUYECKOE) 3aIaHUE

CocraBnsiercss Mo mpeajaraemMor ¢opme: IIeIeBoe€ Ha3zHaueHue pador,
MIPOCTPAHCTBEHHBIC TPAHUIIBI 00BEKTA, OCHOBHBIC OIICHOYHBIC TTapaMeTphl, 3a1auH,
METOJIbl U TOCJEA0BATEIBHOCTh UX PEHICHUS, OKUAAEMbIE PE3YJIbTAThl U CPOKU
BBITIOJTHEHHUS pPaboT



1. XapakTepuCcTHKA pailoHA pacnojoxeHus 00beKTa padoT
B pasnen 1 BO3MOXKHO BKJIIOUATh MOAPA3EIIBI:
1.1. AnaMuHuCTpaTHBHO-Teorpaduueckas XxapakTepucTuka paioHa
1.2. Kiumaruueckas XxapakTepucTUKa palioHa
1.3. T'eomopdonorus
1.4. T'uaposioru4ecKue yCIOBHUs
1.5. T'upporeonoruyeckue ycaoBus
1.6. Teomormyeckast XapakTepUCTUKA
1.7. TlouBeHHO-TPYHTOBas XapaKTEPUCTHKA
1.8. ®nopa u payna

2. Teodkojioruyeckasi XapakTepucTUKa 00beKTa padoT
B pasnen 2 BO3MOKHO BKJIIOUATh MOAPA3/IEIIbI:
2.1. Kparkas xapakTepucTuKa MpOU3BOJCTBEHHOM JESITEIIbHOCTH
[IpuBoasTcsi ob6mue cBeaeHUs 00 OOBEKTE MOHHUTOPHUHTA (MPEAIpUSITHE,
MECTOPOXKJACHUE, TOpOoA U Jp.), TNPUBOJUTCA TIEPEUCHb TEXHOJOTUYECKUX
OOBEKTOB, OIMHUCHIBAIOTCS TEXHOJOTUYECKAas M TPAHCIOPTHAs CXEMBI, CHCTEMa
BOJIOCHA0KEHUSI U KaHAJM3alllK, 3JIEKTPOCHAOXKEHUE, TeIUIOCHAOXKEHHE, CBSI3b U
CYIIECTBYIOIIME CIIOCOOBI OOpalieHus ¢ oTxojaamMu. B paszjesne npuBoauTcs Kapra
WM CXEMa PACIIOIOKEHUS OCHOBHBIX 0OBEKTOB MHPPACTPYKTYPHI HA TEPPUTOPUHU
MOHUTOPHWHTA.
2.2. ®DakTOpBI TEXHOTEHHOTO BO3JICHCTBUS HAa OKPYKAIOIIYIO CPEIY
OnuceIBalOTCST MCTOYHUKH HETaTHUBHOTO BO3JECHCTBUS HA OKPYKAIOITYIO
PUPOJIHYIO CPETy.
B paznen 2.2. BO3MOXKHO BKJIIOYATh IMOIPA3IEIIbL:
2.2.1. Bo3neiicTBue Ha aTMOC(EpHBIN BO3TYX.
2.2.2. Bo3neiicTBrEe Ha MIOYBEHHBIN IMTOKPOB.
2.2.3. Bo3neicTBrUE HAa MOBEPXHOCTHHIE BOJBI.
2.2.4. Bo3neicTBrUE Ha paCTUTEINIbHBIN U )KUBOTHBIA MUP.
2.2.5. BozneiicTBue Ha re0J0THYECKYIO Cpey.

3. O030p paHee NpoOBeJIeHHBIX HA 00beKTe padoT
B paznen 3 BO3MOKHO BKIIFOYATh MMOIPA3AEIbI:
3.1. I'eoskoniornueckas U3y4eHHOCTh OOBEKTA.
3.2. Paguonkonoruueckas U3y4eHHOCTh OOBEKTa.
3.3. 'eoxumMHueckast H3y4eHHOCTb OOBEKTA.
3.4. 'upporeoxuMudecKasi U3y4eHHOCTh 0ObEKTA.

4. Ileau u 3a1a4M OPraHU3ALMH FOPHO-IKOJOTHY€CKOT0 MOHUTOPUHIA
VYka3bpIBaeTCS HANMEHOBAHUE U MECTOPACIIONIOKEHHE 00bEeKTa HAOIIOACHHM.
[IpuBoaUTCS pa3BEpHYTOE OMMCAHUE LEIU W 3a7ady OpraHu3allMl MOHUTOPUHIA
COCTOSIHUS OKPY’KaIOIIIEH Cpe/ibl Ha U3y4aeMOM OOBEKTE, MOCIIEI0BATEILHOCTh UX
BbimosiHeHus. OOOCHOBaHWME HEOOXOAMMOCTH M BAXHOCTU  OpTaHU3AIUU
KOMILIEKCHOTO TOPHO-3KOJIOTUYECKOTO MOHUTOPHUHIA UCCIEAYEMOW TEPPUTOPHUHU.



KpaTtko  packpbelBaroTCsi  OCHOBHBIE  3Tambl  IPOBEACHUS  MOHUTOPHUHIA:
MOJITOTOBUTEIIBHBIN, ITOJIEBOU U KAMEPAJIbHBIN ATAIlbI.

5. MeToauka v BHABI HCCJICI0BAHMI
B pa3znen 5 BkiroyaroTCs MOApa3aeibl:
5.1. MoHuTOpUHT aTMOC(EPHOTO BO3ayXAa.
5.2. MOHUTOPHHT 3arpsA3HEHUS] CHETOBOTO TOKPOBA.
5.3. MOHUTOPHHT IMOYBEHHOTO MOKPOBA.
5.4. MOHUTOPHUHT TOBEPXHOCTHBIX BOJA M TJOHHBIX OTJIOKECHHI.
5.5. MOHUTOPHHT COCTOSIHUS PACTUTEIBHOCTH.
5.6. MOHUTOPHHT KUBOTHOTO MHpA.
5.7. MOHUTOPHHT I€0JIOTUYECKOU CPEIBI.
5.7.1. MOHUTOPHUHT MOA3EMHBIX BOJI.
5.7.2. MOHUTOPHUHT 3K30T'€HHBIX I'€0JOTHYECKUX MPOLECCOB.
5.8. MOHUTOPUHT paIMAIIMOHHON OOCTaHOBKH.
5.9. Opranuzanys u TMKBUAALMS MTOJIEBBIX PadOT.

6. MeToabl MOATOTOBKH JIA00PATOPHBIX UCNIBLITAHUN M aHAJIM3A P00
[IpuBomUTCS METOIMKA TIOATOTOBKH MPOO M3y4aeMbIX KOMIIOHECHTOB
MIPUPOHOM CpeJibl ISl aHAUTMTHYECKUX METOJIOB aHAJIU3a.
B paznen 6 Bkito4aroTcs moapasacibl:

6.1. Memoowvl noocomosxu u oopabomxu npoo
B pasnen 6.1 BO3MOKHO BKIIIOYATh IMOAPA3IEIIbL:
6.1.1. Meroauka MOArOTOBKU W 00paboTku mpod arMocdepHoro
BO3/yXa.
6.1.2. Meronuka moAroTOBKU ¥ 00paboTKH MpoOd CHETOBOTO MOKPOBA.
6.1.3. MeTroauka noAroToBKU 1 00paboTku npood MoyB.
6.1.4. Meroauka noAroToBKA U 00pabOTKH MPOO MOBEPXHOCTHBIX BOJT
¥ JTOHHBIX OTJIOKEHHUM.
6.1.5. Meronuka noAroToBKU U 00pabOTKH MPoO pacTUTENBHOCTH.
6.1.6. MeTonuka nNoAroToBKM U 00pabOTKU Mpo0 MOA3EMHBIX BOJI.
6.2. JlabopamopHo-ananumuueckue ucciedo8aHus
[IpuBoauTcss 000CHOBAHME HCIONB3YEMbIX BUAOB aHATUTHUYECKUX METOOB
U KOMIUIEKCA aHAJM3UPYEMBIX KOMIIOHEHTOB B M3Y4YaeMbIX KOMIIOHEHTaX
IIPUPOJHOM CPEJIBL.
B paznen 6.2. BO3MOXKHO BKJIIOYATh MTOAPA3CIIbI:
6.2.1. JITabopaTopHO-aHAIMTUYECKUE UCCIIEAOBAHUS aTMOC(EPHOTO BO3AyXa.
6.2.2. JJabopaTopHO-aHATUTUYECKUE UCCIICIOBAHUS CHETOBOT'O MTOKPOBA.
6.2.3. JIabopaTopHO-aHATUTUYECKUE UCCIICAOBAHMS TIOYBHI.
6.2.4. JlabopaTopHO-aHATUTUYECKUE UCCIIEOBAHMS MOBEPXHOCTHBIX BOJ U
JIOHHBIX OTJIOKEHUM.
6.2.5. JJabopaTopHO-aHATUTUYECKUE UCCISTOBAHUS PACTHUTEIHHOCTH.



6.2.6. JIabopaTOpHO-aHAIMTUYECKUE UCCIEA0BAHMS TIOI3EMHBIX BOJ.

6.3.Memoouka oopabomxu 0anHbIX

[IpuBoAsTCS KpUTEPUHM OLEHKH 3arps3HEHUST KOMIIOHEHTOB MPHUPOIHON
Cpellbl Ha OCHOBaHWU HOPMATHUBHO-METOJUYECKUX JTOKYMEHTOB.

3akiiroueHue

B 3akitoueHun [arOTCS BBIBOJIBI 1O BBIMOJHEHHOM paboTe, B KOTOPBIX
JOJKHBI HAWTH OTPaKeHHE OXKHUAAEMbIE PE3yNbTaThl PabOT M BO3MOXKHAS HX
sabdextuBHOCTS.  [lpUBOAATCA  peKOMEHAAIIMM 1O  IPHUPOJTOOXPAHHBIM
MEPOTIPUATHSIM.

Cnucok aureparypsl

Cnucok nuteparypbl coctaBisiercss B coorBerctBuu ¢ 'OCT 7.1-2003. u
['OCT 7.82-2001.

I'paguueckast yacTb y4eOHOI0 MpoeKTa

['padpriueckass yacTh MPOEKTa BKIKOYAET MPE3CHTALUIO y4eOHOTO MPOEKTa
KOMIUIEKCHOTO TOPHO-KOJIOTHYECKOTO0 MOHUTOpUHTA (WJIM TpU JHCTa Tpadukw,
BBINOJIHEHHBIX B popmaTe A4 ninn A3 B COOTBETCTBUU C TPEOOBAHUSAMM CTaHAApTa
CTO TITY 2.5.01-2006).

JIucr 1. O630pHas kapTa-cxema pacroioKeHuss 00beKTa padoT.

Jluer 2. Kapra-cxema n3ydyaemMol TEpPUTOPUU ONPENEIEHHOTO Maciitada ¢
yKa3aHUEM pPa3HOBHJIHOCTEH JaHAMA(TOB, MOYB, HWCTOYHHKOB 3arps3HEHUS H
TEXHOT€HHOMN Harpy3KHu.

JIucr 3. Kapra-cxemMa opraHu3anyii MOHUTOPUHTA TEPPUTOPUH, HA KOTOPOM
OTpPaXKalOTCS DJIEMEHThl NPUPOJHOM cpenbl U TeXHOC(epbl, MOJJIeKaIINe
MOHHMTOPHUHTY, a TaK)Xe pa30MBKa HAOJI0JaTEIbHOM CETH HAa TEPPUTOPUH.

OcranpHble  rpaduueckue MaTepuajbl  MPEACTABIAIOTCS IO  Mepe
HEO0OXOAUMOCTH.

IIpaBusia opopmiiennsi padoThbI

Texer pabdoTbl TedaraeTcs Ha OJHOW CTOpOHE JHCTa Oenoi Oymaru
dbopmara A 4.

[Ipu xomnsvromepnom nabope mexcma WCHOIb3yeTca pasmep mpudra 14
Times New Roman, mis 3aromoBkoB - 16 Times New Roman. MexcTpounsiii
uHTepBai — 1,5. B mapamerpax cTpaHuIlbl ycTaHABIMBAKOTCS Mouisi: BepxHee — 2,0
cM, HkHee — 2,0, neBoe — 3,0, nmpaBoe — 1,5. A63annsiii otctyn — 1,27.

J1o 1 mocne Ha3BaHUM PA3/ICIIOB U IJIaB IIPOITYCKAETCS OJHA CTPOKA.

Opdorpadbus U TyHKTyanmus JOJKHBI COOTBETCTBOBATH IPHHITHIM
mpaBujaM TpaMMaTHKHA PYCCKOTO s3bIka. V3j0kKeHHWe MOKHO OBITh KpaTKUM,



YETKUM, WCKJIIOYAIONUM BO3MOXKHOCTh CYOBEKTUBHOTO WM JBOWCTBEHHOTO
TOJIKOBaHMUSI.

PabGoTa, mpejacTaBieHHas Ha 3allUTy, JAOKHA OBITh MEpEIuieTeHa WM
COpOIIIOpOBaHa U UMETh JKECTKYIO OOJIOKKY.

3amuTa
[Tocne mnpoBepkn y4eOHOTO TPOEKTa W HCIPABICHUS HEIOCTATKOB
PYKOBOJUTENH JIAET pa3pericHre Ha 3aluTy. ABTOPBI pabOTHI JIeJal0T COOOIEeHNe
110 OCHOBHBIM pPE3yJbTaTaM M IPOCKTHBIM PEIICHHUSIM (JOKJIaJ IPOBOIUTCS B
dbopme mnpeseHtaruu, 30 MHUHYT), OTBEYAIOT HAa BOMNPOCHL. MTOromas oOIleHKA
paboOTHI CKJIaABIBACTCS U3 OLICHKH PYKOBOJMTEIISA, OIICHKU 3a JOKJIaJ U OIICHKHU 3a
OTBETHI HA BOIIPOCHI.

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

CamocrosTenbHas pa60Ta CTYACHTOB IIpM H3Y4YCHHH  JHUCHUIIINHBI

«I"OpHONPOMBIIIITIEHHAS 3KOJIOTHS MPEAYCMAaTPUBACT:

o U3Y4YEHUE TEOPETUUECKOTO MaTepHaa,

o MOJATOTOBKY K MPAKTUYECKUM 3aHITHSIM,

o MOJITOTOBKY K KOJUIOKBUYMY, KOH(EpEeHIINU, yueOHOMY MPOCKTY.

o MOJITOTOBKY K DK3aMEHY.

Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEILHOU paboThI

OOy4YaromMxcs Mo AUCHUILTAHE «[ OpHOMIPOMBIIIUICHHAS SKOJIOTUS MPEACTABICHO
B [Ipunoxenuu 1 u BKItoyaeT B ceos:

MJIaH-TpaUK BBIMOJHEHUS CaMOCTOSATENIBHOW pabOThl MO JIUCLUMIUIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBHIMOJHEHUE TI0 KAXKIOMY 3aJaHUIO;

XapaKTepUCTUKA 3aJaHUN ISl CAMOCTOSITEIbHOM PabOThl 00ydYarOIIUXCA U
METOMYECKHE PEKOMEH IAIUU 10 MX BBITIOJIHCHHUIO;

TpeOOBaHMsSI K  TPEACTAaBICHUIO W OPOPMIICHUIO  PE3YJIbTaTOB
CaMOCTOATENbHON pabOThI;

KPUTCPHUH OOCHKH BBIIIOJTHCHHA CaMOCTOSITEIbHOM pa6OTBI.



IV. KOHTPOJIb JOCTUXEHUSI IIEJIEH KYPCA

Ne | Kontponupyembie Koapl 1 sTamnst Ol11eHOYHbIE CPEJICTBA
/Tl | TEMBI JUCIUILIAHBI (dhopMupoBaHUs TEKYIIUA KOHTPOJb IIPOMEXKYTOUHAs
KOMITETEHIIHH aTTecTanus
1 | BBenenue. OIIK-6 3HAEeT Bormpocs k
I'opHOnpOMBILILIEH sK3ameny 1
Hasl DKOJIOTHUS KaK yMeeT
HayKa BJIAJICET Bomnpocsr k
sKk3ameny 1
2 | OcHoBHBIE OIIK-6 3HaeT Bonpocel k
9KOJIOTHYECKHE sK3aMeny 2-4
po0JIeMBbI IIpU yMeeT [TpakTueckoe
TOPHOI00BIBAIOIIE 3ansartue 1
1 IeATEIbHOCTU BJIagceT Bompocs! k
sK3aMeny 2-4
3HaeT KomnnokBuym o | Bompocs! k
[TpoGiiembl teme 1 (YO-2) sK3ameny 5-13
3 OXpaHbl TK-2 yMmeeT [TpakTrueckoe
BO3AYIIHOW CpPEbI 3aHsATHE 2
B TOPHOM Jiefie BJIa/IeeT Bonpocsr k
sK3aMeHy 5-13
3HAeT Konnoksuym o | Bonpocer k
[TpoGaembr teme 2 (YO-2) sk3ameny 14-21
4 OXpaHbI BOJHBIX K-2 yMeeT [TpakTrueckoe
PECYPCOB B 3aHaTue 3
TOPHOM JI€JIE BJIaJI€ET Bormpocsr k
sKk3ameny 14-21
[Tpobaembl 3HAET Bonpocsr k
OXpaHbl U 9K3aMeHy 22-23
5 paMOHAIBHOTO K-2 ymeeT ITpakTrueckoe
WCTIOJIb30BaHUS 3aHsTHE 4
HEZp B TOPHOM BIIa/IeeT Bompocsl k
nene sK3aMeny 22-23
3HAeT Konnoksuym o | Bompocs! k
[TpoGiiembl teme 3 (YO-2) sK3aMeny 24-28
6 OXpaHbl 3eMHOI K-2 ymeeT ITpakTueckoe
ITOBEPXHOCTH B 3aHsTHe 4
TOPHOM JIEJIe BIIa/IeeT Bompocsl k
sK3aMeny 24-28
AHTpPOIIOTEHHOE 3HaeT Bonpocsr k
BO3/JEICTBUE sK3aMeny 29-36
7 rOpHOOOOTraTUTEh K-2 yMeeT Kondepenuus
HBIX KOMOMHATOB BJIQJIEET Bonpocm K
("'OKoB) Ha sk3ameny 29-36
IPUPOJIHYIO CPENY
Hopmuposanue 3HAeT Konnoksuym o | Bonpocsr k
8 HETaTHBHOTO K-2 teme 4 (YO-2) sK3ameny 37-42
BO3JICUCTBUSA Ha yMeeT [IpakTHueckoe
HKOCHUCTEMBI 3aHATHE S




BJIaJIEET Bonpoce! k
sK3aMeny 37-42

3HAET Bomnpoce! k
sKk3ameny 43-44

I'opno-

. yMeeT [TpakTryeckoe
IKOJIOTUYECKUI
3aHATHE 6
9 MOHUTOPHHT [1K-2
R — (mpoekTHOE
Py o0OydeHue)
cpeabl
BJIaJIceT Bompockr k

sk3ameny 43-44

3amanusi K TPaKTUYECKUM  3aHSATHSM, KOH(EPEHIMH, KOJUIOKBUYMY,
y4eO0HOMY TTPOCKTUPOBAHUIO, 00pa3Ilbl SK3aMEHAIIMOHHBIX OMIIETOB, TPEOOBAHUS K
opopmieHuo pabOT, a TakkKe METOJUYECKHE MaTepuaibl, OIPEACIISIONINe
MPOIICTyPhl OIICHWBAHUS 3HAHWM, YMEHUWA W HABBIKOB, KPUTCPUU W TIOKA3ATEIH,
HEOOXOMMBIC IS OIICHKW 3HAHWM, YMECHHM, HABBIKOB M XapaKTEPHU3IYIOIINE dTATIBI
dbopMHUpoBaHUS KOMIIETEHIIMM B  TIpollecce OCBOCHHUS  00pa3oBaTeIbHOM

MpOTrpaMMBbl, MpeIcTaBIeHbI B [ [punoxennun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U ”TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas auTeparypa

1. Komamenko B.W. ['opHoe neno u okpyxatomas cpeaa [ IeKTpOHHbIN
pecypc] : yue6Hoe mocobue mns By3oB / B.M. Komamenko, 11.B. Jleonos, B.I.
['omuk. — DOmeKTpoH. TeKCTOBblE naHHble. — M. : Axanemuueckuid IIpoexr,
Kynbrypa, 2011. — 216 ¢. Pexxum moctyna: http://www.iprbookshop.ru/36306.html

2. BapranoB A.3. MeTonbl 1 IpuOOpbI KOHTPOJISI OKPYKAIOIIEH Cpesibl U
HKOJIOTMYECKUA MOHMTOPUHI: YueOHUK Jyis By30B / BaptanoB A.3., Py6an A.Jl.,
Ixypathuk  BJIL. - M.: Topnas  kuura, 2009. - 640 c.
http://znanium.com/bookread2.php?book=995445

3. Beromkun A.I'. TexHonorus 3alluThl OKpY>Kalollled  Cpelbl

(TeopeTnueckue ocHOBbI): YueOHoe mocooue /A.I'. Beromkun, K.P. Tapaniesa,
A.I'. Beromkun - M.: HUI[ MHOPA-M, 2015. - 362 c. Pexum pocrymna:
http://znanium.com/bookread2.php?book=429200



http://www.iprbookshop.ru/36306.html
http://znanium.com/bookread2.php?book=995445
http://znanium.com/bookread2.php?book=429200

JlonoJIHUTeIbHAS JTUTepaTypa

1. Muxaiinos B.B. ['opHonpombIiieHHas: 3K0JI0rus @ ydebHoe mocodue
st By3oB / FO. B. Muxaiinos, B. B. KoBopogra, B. H. Mopo3os ; mox pen. FO. B.
Muxaiinosa. MockBa: Axkaaemusa, 2011. - 336 c. Pexum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668801&theme=FEFU — 3 k3.

2. TomakoB I1.1. Dkosiorust u oxpaHa mpUpoOIbl IPU OTKPBITBIX TOPHBIX
paborax : yue6Hoe nocodue st By3oB / I1. . Tomakos, B. C. KoBanenko, A. M.
MuxaiinoB [u 1p.] ; nox pen. II. . TomakoBa. MockBa : 3a-B0 MOCKOBCKOIO

TOPHOTO YHUBEPCUTETA, 2000. — 417 C. Pexum JOCTyTa:
http://lib.dvfu.ru:8080/lib/item?id=chamo:360039&theme=FEFU — 4 3k3.
3. Terempmuna  B.B. 3ammra okpykaromieit cpemsl B HedTErazoBoM

koMIiekce: YueOHoe mocobouwe / B.B. Terempmun, B.A. f3eB. - 3-¢ u3g. -
Honronpynusiii:  WMutemexr, 2013. - 352 c¢. Pexum  jpocrymna:
http://znanium.com/bookread2.php?book=495843

4, CnactynoB C.B. I'opHoe neno u okpyxkaromias cpena : yueonuk / [C.
B. Cnactrynos, B. H. Koponesa, K. C. KonukoB u ap.]. Mocksa : Jloroc, 2001. —

271 C. Pexum JOCTyTIA:
http://lib.dvfu.ru:8080/lib/item?id=chamo:15715&theme=FEFU — 5 k3.
o. CnpaBoYHHMK WHXEHEpa IO OXpaHe OKpYKawmieh cpeabl (IKosora)

[DnekTpoHHBIN pecype] : yueOHo-TpakTHueckoe rnocooue / B.II. IlepxyTkun [u
ap.]. — DnekTpoH. TeKcToBbie naHHble. — Bonorga: Mudpa-Umxenepus, 2006. —

879 c. http://www.iprbookshop.ru/5072.html
6. Bboromo6oB C. A. OTBETCTBEHHOCTh B c(pepe OXpaHbl OKpyKarouiei

Cpelbl ¥ 3HAYCHHUE BO3MEIICHUS PUYMHEHHOTO e Bpena [ DnekTpoHHbIl pecypc] /
C. A. boronto6oB // FOpuauyeckasi OTBETCTBEHHOCTh: COBPEMEHHBIE BBI3OBBHI U
pewenusa: Marepuansl s VIII  ExerogHelx Hay4yHbIX UYTEHUW MaMSITH
npodeccopa C. H. bparycs / M. : UHCTUTYT 3aKOHOaTEIbCTBA M CPABHUTEIIHHOTO
npaBoBefeHus: npu IlpaBurensctBe PO : MHOPA - M, 2013. - C. 197 -
209. Pexxum noctyna: http://znanium.com/bookread2.php?book=439010

7. Cy606otun A.N. OxpaHa HEap U re0JIOrO-MapKIIEHIEPCKUN KOHTPOJIb.

WHCTpyKIMSs TI0 TPOM3BOACTBY Mapkieiaepckux pador (P 07-603-03) /
denepanbHas Cayk0a IO 3IKOJIOTHUYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY
Haq30py ; [0TB. pa3pad. : A. . Cy66otun u np.]. MockBa : M3n-so HayuHo-
texHuueckoro 1eHrpa "llpomeinuierHas O6e3omacHocTh", 2006. — 117 c. Pexum
nocryna: http:/lib.dvfu.ru:8080/lib/item?id=chamo:415727&theme=FEFU - 4
IK3.

8. Kpynckas JI.'T. I'OpHONIpOMBINIIIEHHBIE TEXHOTE€HHBIE CUCTEMBI U HUX
BO3JICMCTBUE HA OOBEKTHI OKpY’Kalole cpenl B mpoiiecce 3010Toao0bruu / JI. T.
Kpynckas, B. I1. 3BepeBa, A. B. Jleonenko [u ap.] ; [oTB. pea. H. b. Konapukos] ;


http://lib.dvfu.ru:8080/lib/item?id=chamo:668801&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:360039&theme=FEFU
http://znanium.com/bookread2.php?book=495843
http://lib.dvfu.ru:8080/lib/item?id=chamo:15715&theme=FEFU
http://www.iprbookshop.ru/5072.html
http://znanium.com/bookread2.php?book=439010
http://lib.dvfu.ru:8080/lib/item?id=chamo:415727&theme=FEFU

JansHeBocTouHblil reonoruueckuit uHCTUTYT [IBO PAH, JlanbHeBOCTOUHBINM
dbenepanpHblii yHUBepcuTeT [U Ap.]. BmaguBoctok: JlanpHayka, 2013. — 142 c.
Pexxum moctyna: http:/lib.dvfu.ru:8080/ib/item?id=chamo:763467&theme=FEFU —4 k3.

0. AnekceeHko, B. A. MeTtaiuibl B OKpYyKarolen cpezie: OlleHKa 3K0JI0ro-
TCOXMMHUYECKNX W3MEHEHHI: COOpHHMK 3amad[dneKkTpoHHbIH pecypc] / B. A.
Anekceenko, A. B. CyBopunos, E. B. Binacoa; nox Hayd. pea. B. A. AnekceeHko.
- M.: Jloroc, 2011. - 216 C. Pexum JIOCTYTIa:
http://znanium.com/bookread?.php?book=468062

10. Komamenko B.W. BnusHue nesTenbHOCTH T'€0JIOrOpa3BEIOYHON U
TOPHOI00BIBAIONIEH MPOMBIIIIICHHOCTH Ha OKPYXXAIOUIYI0 cpefy [DIeKTPOHHbBIN
pecypc] : monorpadus / B.M. Komamenko, B.W. I'omuk, K. [peGenmrenr. —
ONEeKTpOH. TeKCTOBbIe AaHHbIC. — M. : K/IY, HOXHBIII MHCTUTYT MEHEIXKMEHTA,
2010. — 311 c. — Pexxum poctyma: http://www.iprbookshop.ru/10279.html

11. Tapacosa H.II. Ouenka Bo3aeHCTBHUS NPOMBIIUICHHBIX HPEANPUATUN
Ha okpyxkatomyto cpexy / Tapacosa H.II., Epmonenko b.B., 3aiineB B.A., - 2-¢
u3n., (@un) - M.BUHOM. JI3, 2015. - 233 c. Pexum jgocryna:

http://znanium.com/bookread2.php?book=208909

12. MenseneBa C.A. Dxomorus TexHochepnl: mnpaktukym/ C.A.
Mengenesa, C.C. Tumodeena. - M.: ®opym: HUL[ UHDOPA-M, 2014. — 200 c.
Pesxxum noctyna: http://znanium.com/bookread2.php?book=446534

13. IlouekaeBa E.M. Dxomormss m 0€30MaCHOCTh JKU3HEACSITECIHHOCTH:
VYuebnoe nocodue / [Touekaera E.N.; Iloxg pea. Hosukor 10.B. - Pu//l: denukc,
2010. — 556 ¢. Pexxum pocryna: http://znanium.com/bookread2.php?book=912433

14. Tlocranosnenue IIpaButenbcrBa Poccuiickoit @enepanuu ot 12 uroHs
2003 1. Ne344 «O HopmartuBax miaThl 3a BBIOPOCHI B aTMOC(EPHBIM BO3TyX

3AIrpASHAIOINNX BCIICCTB CTAMMOHAPHBIMU W IICPCABHMXHBIMH HCTOYHHUKAMU,
C6p0CBI 3arpsA3SHAIOMIMX BCHICCTB B IMOBCPXHOCTHBIC W IIOA3CMHBLIC BOJIHBIC
OOBEKThI, pa3MEIICHUE OTXOJIOB TPOU3BOJCTBA W NOTpeOieHus» (B pell.
[Tocranosnenuit IIpaBurenscra PO ot 01.07.2005 N 410, ot 08.01.2009 N 7, ot
30.04.2013 N 393, ot 26.12.2013 N 1273, ot 24.12.2014 N 1471). Pexum
noctyna: http://legalacts.ru/doc/postanovienie-pravitelstva-rf-ot-12062003-n-344/

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH

«AHTepHeT»
1. DneKTpOHHO-OMOIMOTEUHAsT ~ CUCTeMa  — IPRbooks. B o6ase
copepxkutcs 6onee 23000 wu3maHuit — y4yeOHHMKOB, Y4eOHBIX MOCOOUH,

MoHorpaduit, sxypHaos. http://www.iprbookshop.ru/



http://lib.dvfu.ru:8080/lib/item?id=chamo:763467&theme=FEFU
http://znanium.com/bookread2.php?book=468062
http://www.iprbookshop.ru/10279.html
http://znanium.com/bookread2.php?book=208909
http://znanium.com/bookread2.php?book=446534
http://znanium.com/bookread2.php?book=912433
http://legalacts.ru/doc/postanovlenie-pravitelstva-rf-ot-12062003-n-344/

2. DNeKTPOHHO-OMOIMOTEYHAsT CUCTEMA, COJEPKUT TIOJHBIE TEKCTHI
y4eOHMKOB U y4eOHBIX MOCOOWi, BXOMAIIMX B CIHUCKH OCHOBHOW U
JOTIOJIHUTEIBHOM uTeparypsl. http://znanium.com

3. Hayunas oubmoTexa JIBOY.
http://lib.dvfu.ru:8080/search/query?theme=FEFU

4. «Bcepoccuiicknii HAy4YHO-HCCIIEOBATENbCKUN T€OJOTHUECKA UHCTUTYT
uM. A.I1. Kapnmackoro» (®I'BY «BCEI'EN»). http://www.vsegei.ru/ ...

5. Karamor oanekrponnbix wm3ganmii ['ocreonmkaptei-200 (I'TK-200/2).
http://geo.mfvsegei.ru/200k/index.html...

6. DnekTpoHHas OMOMMOTEUHAasi cucTeMa «YHHMBEpCUTETCKasi Oubianoreka -
onlaine». www.biblioclub.ru

ba3bl naHHBIX U HHPOPMALTMOHHO-CIIPABOYHBIE CUCTEMBI:

bubnuorexu
Poccwuiickas rocynapcTBeHHas OnOIMoTeKa www.rsl.ru
Poccwuiickas HanmoHanmbHas OnOIMOTEKA www.nlr.ru
bubnmoreka AxageMuu HayK www.rasl.ru
bubnnoreka o ecrectBeHHbIM Haykam PAH www.benran.ru
Bceepoccuiicknii MHCTUTYT HAY9HOW U TEXHHUECKOU WWW.viniti.ru
nadopmanun (BUHUTN)
l'ocynapcTBenHas myOIuYHas HAYIHO-TEXHUYECKAs www.gpntb.ru
o6ubianorTeka
Hayunas 6ubnmnotexa Cankr-IletrepOyprekoro www.geology.pu.ru/library/

TOCYJapCTBEHHOTO YHHBEPCHUTETA
Hayunas anekrponnas 6ubmmoreka eLIBRARY.RU elibrary.ru
CrienainbHble HHTEPHET-CauThI

Bce o reonorun geo.web.ru
Nudopmanmonnas cucrema "Equnoe okHo qoctyma k- window.edu.ru/window/
oOpa3oBaTenbHBIM pecypcam” library?p_rubr=2.2.74.9
I'eonndpopmmapk www.geoinform.ru.
Earth-Pages www.Earth-Pages.com

IlepeyeHb NHPOPMAIMOHHBIX TEXHOJOTHIA M MPOTPAMMHOI0 o0ecneYeHnst

He npenycMoTpeHO HCOJIb30BAHUE IAHHBIX PECYPCOB.


http://znanium.com/
http://lib.dvfu.ru:8080/search/query?theme=FEFU
http://www.vsegei.ru/
http://geo.mfvsegei.ru/200k/index.html
http://www.biblioclub.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.rasl.ru/
http://www.benran.ru/
http://www.viniti.ru/
http://www.gpntb.ru/
http://www.geology.pu.ru/library/

VI. METOANYECKHE YKA3AHHUA 11O OCBOEHUIO JUCIIUTIJIMHBI

YcnemHoe 0CBOCHUE AUCHUIIIIMHBI JOCTUTACTCA 3a CUCT CICAYIOIINX

00s13aTeTbHBIX MEPOTPUATHI:

o y4eOHbIE 3aHATHS;

o caMocCTosATeNbHas paboTa;

o TEKYUIUH KOHTPOJIb;

o MPOMEKYTOUYHAS aTTECTAIUS.

Y4eOHble 3aHATHS

B pamkax peammzanmuu y4eOHOW AMCHMIUIMHBI «[ OpPHOMIPOMBITIUICHHAS
AKOJIOTHUS» TPEAYCMOTPEHO MPOBEICHNUE YUCOHBIX 3aHATHN MO THUIY JEKIIMOHHO-
JMCKYCCUOHHAs!, KOH(EepeHIINiA, KOJJIOKBUYMOB, TPAKTUYECKUX 3aHATHH, y4eOHBIX
MPOCKTOB B  CTPOTOM  JIOTUYECKOW TIOCIEAOBATEIBHOCTH, UTO ITO3BOJIUAT
peann30BaTh MeJaroruueckue 1 AUIaKTHUYeCKUe 3aJja4M JAHHOTO Kypca.

[Tocemenne ydeOHBIX 3aHATHN SBISICTCS HEOOXOAMMBIM JJISI YCHEITHOTO
OCBOCHHMSI JTUCIUIIIMHBL. Ha yd4eOHBIX 3aHATHUSAX CTYACHTY HEOOXOIMMO BECTH
KOHCIIEKT B Jr00oi ynoOHoW mansa  Hero ¢opme. Benenne koHcmekTa
TpernoiaBaTesieM He KOHTPOJUPYETCs, OJHAKO MAKCHMAJbHO TOJHBIA KOHCIEKT,
3aMMCAaHHBIA aKKypaTHO H pa300p4YMBO, MO3BOJIUT YIPOCTUTH OPraHU3AIUIO

CaMOCTOSATEIbHON paOOTHI.

CamocrosiTeibHas padoTa CTy/IEeHTOB

CamocTosTenbHas padoTa npeayCcMaTpUBaeT:

o U3yYCHHE TEOPETHUECKOTO MaTepuana,
o MOJTOTOBKY K MIPAKTUYECKUM 3aHITHSIM,
o MOJTOTOBKY K KOJUIOKBUYMY, KOH(EPEHITNH, IPOESKTHOMY O0yUCHHIO.

L4 MOATOTOBKY K 9K3aMCHY.



[lepBbIM 3TanoM W3y4Y€HUs OTACNbHBIX TEM JHUCLMIUIMHBI SIBIISAETCS
M3YYEHHE TEOPETUUECKOTO MaTepualia IO KOHCHEKTaM JeKIMd u ydyeOHOH
JuTEpaType.

K xaxnomy npakmuueckomy 3auamuio CTYJEHT JIOJDKEH HW3Y4YUTh
COOTBETCTBYIOIIMI pa3fies TEOPETUUECKOIO MaTepUaia, 3HaTb OCHOBHBIE TEPMHUHBI
u noustusa. B pasnene V Hacrosmed pabouedt yueOHOW mporpaMMbl MPUBEIEH
NepeyeHb Y4YEOHHKOB M YYEOHBIX MOCOOMH, PEKOMEHAYEMBIX ISl W3Yy4YECHHS
CTYJ€HTaMH B paMKaX CcaMOCTOsTelbHOM paboTel. B 0Onoke «OcHoBHas
JUTEPATYpa» OTMEUYEHBI T€ U3AAHUS, U3YUYEHUE KOTOPBIX SBIAETCS JOCTATOYHBIM
JUIsl YCHEIIHOIO0 OCBOEHHUS NHMCLUMIUIMHBI, 3TO, KaK MPaBWIO, y4yeOHbIE MOCOOus,
alaliTUPOBAHHBIE JIJIS1 COBPEMEHHOTO CTY/AEHUYECTBA JINOO KIIaCCUYECKUE YUEOHUKH
U yuyeOHble TmocoOusa. Hekoropble uW3gaHUA W3 TNEpPEUHs  SABISIIOTCA
B3aMMO3aMEHSEMBIMU.

N3yuenue nurepaTypsl U3 0j10Ka «JloMoONHUTENbHAS TUTEPATYpay SBIISETCS
(aKyJIbTaTUBHBIM, MOXKET IOMOYb MOJYYUTh Ooyiee TIIyOOKHME TEOPETHYECKHE
3HaHUS B 00J1aCTH FTOPHONIPOMBIIIIEHHONW YKOJIOTHUH.

[Ipu paboTe ¢ KOHCHEKTOM W JUTEPATypoll Ba)XXHO HadaTh C 0a30BOI
TEOPETHUYECKOW MOArOTOBKM, BHUMATEIbHO M BIYMYHMBO M3yYHB OCHOBHBIE
MOHATHUS PACCMATPUBAEMOTO pa3iena.

Jluckyccus — ueneHanpaBICHHBIH W YNOPSAOYEHHBI OOMEH WuAesiMH,
CYXJCHUSIMHM, MHEHMSMH B Tpylne paaud (HOpMHUPOBAHHS MHEHHUS KaXKIbIM
YYaCTHUKOM WJIM [TOUCKA UCTUHBI.

[Ipy mnoAroTOBKE K KOHepenyuu Kaxaou rpynmne oOydaembix (3-4
YeJioBeKa) IMpeajaraeTcs HW3YYUTh HEKyI mpoOsieMy. YUYacTHUKU TPYIIIBI
HA3HAYalOT JOKJIATUMKa JJIs U3JI0KEHUs Te3UCOB Mo AaHHOW mpobseme. Ilocne
NEPBOr0 JOKJIaga KOH(PEPEeHUMH 3aJaloT BOMPOCHl, Ha KOTOPbIE OTBEYAIOT
JOKJIATUMK W JPYrHe YjeHbl TPpyHbl. AHAJOTHYHBIM 00pa3oM OOCYKIAIOTCA U
JpyTUe BOIPOCHI MiIaHa KOH(pepeHIuU. B 3aKI0unTeIbHOM CI0BE MPENoiaBaTelib

MOJIBOAUT UTOTH OOCYXACHHS TEMbI U OLIECHUBAET pabOTy TPYIIIL.



Llensto xonnoxkeuyma sABuseTcss (HOPMUPOBAHME Yy CTYJIEHTAa HAaBBIKOB
aHajgu3a TEOPETHUYECKUX TMPOOJEM Ha OCHOBE CAMOCTOSATEIBHOTO W3yYCHHUS
y4eOHOM 1 HayuyHOU jauTepaTypbl. OT cTyaeHTa Tpedyercs:

® BIQJCHUE H3YYCHHBIM B XOJ€ Y4eOHOro Tmpolecca MarepuaoM,

OTHOCSIIIUMCS K pacCMaTpuBaeMoi mpooieme;
® 3HAHWE PA3HBIX TOYEK 3PCHMS, BHICKA3aHHBIX B HAYYHOM JIUTEpATypE MO
COOTBETCTBYIOIICH Ipo0IeMe, YMEHHUE COMOCTABIISITh UX MEXKIY COOOi;

® HaJInuhe COOCTBEHHOIO MHEHHUS MO 0OCYXK/1aéMbIM BOIIPOCaM U YMEHUE

€ro apryMeHTHUPOBAaTh.

KommokBuym — 3T0 He TOJBKO (hopMa KOHTPOJISA, HO M METOJ YIIIyOJICHUS,
3aKpeIICHUs 3HaHUM CTYAEHTOB, TaK Kak B XOJ€ coOeceloBaHUs MpenoaaBaTelb
Pa3bACHSET CJIOKHBIE BOIPOCHI, BOSHUKAIOIIUE Y CTYJICHTa B MPOIIECCEe M3YUYCHUS
JaHHOTO MCTOYHMKA. [TOroTOBKAa K KOJUIOKBUYMY HAQUMHAETCS C YCTAaHOBOYHOM
KOHCYJIbTAllUM TPENOoJaBaTeis, Ha KOTOPOW OH pPa3bICHSIET Pa3BEPHYTYIO
TEMaTUKy MPOOJIEMbI, PEKOMEHAYET JIUTEPaTypy ISl HU3YyUYCHHUS H OOBICHSCT
npoleaypy mpoBeJeHus KouiokBuyMma. KoiumokBuym mnpoBoautcs B (opme
WHIWBUAYAJIbHOW Oecelpl MpernoaBaTess ¢ KaXKIbIM CTYJISHTOM MIIM Ocecelbl B
HeOompmmx rpynmnax (3-5 denoBek). Ilo mToram KOJIOKBHyMa BBICTaBIISICTCS
nuddepeHiupoBaHHas  OLICHKA, HWMeEolas OoJIbIIONW  yACNbHBII BeC B
ONPENICJICHUN TEKYIIEH YCIEBAEMOCTH CTyAeHTa. Ecim CTyaeHT, caarommu
KOJUIOKBUYM B TpyMIl€ CTYyJACHTOB, HE OTBEYAET HA MOCTAaBJEHHBIA BOIPOC, TO
npenojaBaresib  MOXET €ro ajapecoBaTh JPYyrUM CTYJIEHTaM, CHAIOUUM
KOJUIOKBHYM IO JaHHOW pabore. B 3ToM ciydae Bcs rpynma CTyASHTOB Oyner
aKTUBHO M BAYMYMBO paboTaTh B mpoliecce cobecemoBanus. Kaxaplii cTyaeHT
JIOJDKEH BHUMATEIBHO CJEAUTh 3a OTBETAMH CBOMX KOJUIET, CTPEMHUTHCS HX
JIOTIOJTHUTb.

BOHpOCBI AJIs1 IIOATOTOBKHM K KOJIJIOKBUYMY IPCACTABJICHLI B HpI/IJ'IO)KCHI/II/I



Llenv npoexmuoco 0b6yyenus — 00OOIICHNE U 3aKPEIUICHHE TEOPETUYECKUX
3HaHUU O Teme, (popMHpOBaHME MPAKTUUYECKUX HABBIKOB MX MPHUMEHEHHUS Ha
KOHKPETHBIX MPUMEpax U MPeaAroiaraeT pelieHue cIeayolnX 3a/1a:

o CHUCTEeMaTHU3UpPOBaTh, 3aKPENUTh M  PACHIUPUTH  IOJYYECHHBIC
CTYACHTaMHM 3HaHUA MO TeMe «I 0OpHO-IKOIOTHUECKHIT MOHUTOPHHI Y,

J Pa3BUTh HaBBIKM CAMOCTOSITENILHON pabOTHI;

J OCBOHUTb METOJIMKY HAYYHOTO MCCIEIOBAaHMS PU PELICHUH BOIIPOCOB,
pacKkpbpIBa€MbIX B Y4YeOHOM IpoekTe (YMEHHE BBISBICHHUS MpodiieM, cOopa
uHpopManuy, HaOIIOACHUS, MPOBEIEHUS IKCIEPUMEHTA, aHalu3a, MOCTPOCHUS
TUII0TE3, 0000IIeHHS);

L 0omee ACTAJIIBHO U3YUYUTDb OTACIIbHBIC aACIICKTHI TCMBI.

IIpomexyToyHas aTTecTalUsA
[ToaroroBka K MTPOMEKYTOUYHOM aTTECTAllUU OCYIIECTBISETCS B (opMme
CaMOCTOATENLHON PabOThl, OMUCAHHON B MPEABIAYIEM pa3jelie, HO 3aTparuBacT
BECh MaTepHall yuebHoro cemectpa. IIpu moaAroTroBke K s3Kk3aMeHy CTOUT 0OpaTUTh
BHUMaHHE Ha TPEHUPOBKY CIIOCOOHOCTH YCTHOTO U3JIOKEHUS CYTH BOIPOCA,
JI0KAQ3aTEIbCTB OCHOBHBIX YTBEPKICHUN.
Bonpocs! 111 NOAroTOBKHA K MPOMEKYTOYHOM aTTECTAMU MPEACTABIEHBI B

[Tpunoxenun 2.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTIIAHBI

NiurocTpaniMoHHbIE MATEPUAJIBI
1. Kypc nexuuit no nucuumuinie «l OpHONPOMBIIIITIEHHAS 3KOJIOT U,
2. KoMmiekT  JeMOHCTpAlMOHHBIX  JIEKIWM, TMOJATOTOBJIICHHBIM B

Microsoft PowerPoint.



B kxauecTBe TEXHHUUECKHX CpCacTB 06y‘IeHI/I$I HCITOJIB3YCTCsI OTCUHCCTBCHHAA

¥ UMIIOpTHAs amnmaparypa, uMeromasics Ha kadeape auO0 Ha MPENNpHITHIX, C

KOTOPBIMU  IIPOBOAATCA

COBMCCTHBIC

I'COJIOTHYCCKHNEC MW TI'CO3KOJOIM4YCCKHC

ucciaenoBanusa. B ux 9ucio BXOIAT:

HaumenoBanue
000py10BAHHBIX MOMeEIIeHUI
M NOMEINeHUH 115
CaMOCTOSITEJIbHOM PadoThI

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

MynbsTUMeuiiHas ayIuTopus

[TpoexTop 3-chip DLP, 10 600 ANSI-nmm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 ¢ 51. mpUBOIOM; KpEIJIEHME HACTEHHO-IIOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccuonanbuas K-
500 Km/m 2, Full HDM4716CCBA LG;
MOJICUCTEMa BUACOUCTOYHUKOB JOKymMeHT-kamepa CP355AF

manens 47",

Avervision; mMojcHCTeMa BHUICOKOMMYTAIMM; IMOACHCTEMA

ayJIMOKOMMYTAllMM W 3BYKOYCHWJICHUS,  IOJCHCTEMA
YIPABJICHHUS; JIBC
obecriedeHbl cucTeMoil Ha 0asze Touek moctymna 802.11a/b/g/n

2x2 MIMO(2SS).

HHTCPAKTUBHOI'O 6€CHp0BOILHI)Ie

Uuranbuble  3anel  Hayunoit
JABOY c
OTKPBITBIM JOCTYIOM K (DOHTY

(xopmyc A - ypoeHb 10)

OuOJINOTEKHU

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocryna B Untepuer 500 Mowut/cex.




IIpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIHIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOLIUXCSA
o JucuuIuinHe «'opHONpOMBINIIJIEHHAS] IKOJIOT U
Hanpagsuenue noaroroBku 21.05.04 «I"'opHoe nesio»
Crnennanuzarusi «OTKpBITbIE TOPHBIE PAOOTHI»
dopma NOArOTOBKYU OYHAS

BaaguBocTok
2015



Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Ne Jara/cpoxn Bup IIpumepubie | Popma
n/n | BHINOJHEHUS CaMOCTOSITeIbHOH | HOPMBbI KOHTPOJIsA
padoThI BpeMeHHU Ha
BbINIOJIHEHHE
1 Bo Bpems [ToaroroBka k [IpakTueckoe
U3YYEHUs TEMBI | | IpakTHYECKOMY 1 3aHsTHE 1
u?2 3aHATUIO |
2 Bo Bpems [Toaroroska k IIpakTueckoe
W3Y4YEHHS TEMBI 3 | IPAKTUYECKOMY 1 3aHATHE 2
3aHATHIO 2
3 ITocne n3yuennss | Ilogroroska k KomnokBuym no
TEMBI 3 KOJUJIOKBUYMY I10 3 Teme 1
Teme 1
4 Bo Bpems IIpakTrueckoe 1 IIpakTrueckoe
u3y4yeHus TeMbl 4 | 3aHsTHE 3 3aHsATHE 3
5 ITocne nu3yuenna | IloaroroBka k KomnokBuym no
TeMbl 4 KOJUIOKBUYMY IO 3 Teme 2
TeMe 2
6 Bo Bpems IToaroroska x [IpakTrueckoe
W3YyYECHUS TEMBI 5 | TPAKTUYECKOMY 0,5 3ansATHe 4
3aHATUIO 4
7 Bo Bpems 05 IIpakTrueckoe
U3YUYCHUS TEMBI 6 ’ 3aHsTHC 4
8 [Tocne nzyuyenus IToaroroBka k Komnoksuym no
TEMBI 6 KOJUJIOKBUYMY 10 3 Teme 3
Teme 3
9 Bo Bpems IToaroroska x 3 Jlokmaanl
M3y4eHUsl TeMbl 7 | KOHQEpEeHIINH (xoHbepeHIHs)
10 Bo Bpems [ToaroroBka k IIpakTueckoe
W3YYCHUS TEMBI 8§ | IPaKTHYECKOMY 1 3aHATHE 5
3aHATHIO S
11 ITocne uzyuenust | [logroroBka k KomnokBuym no
TEeMBbI 8 KOJUJIOKBUYMY T10 3 Teme 4
Teme 4
12 Bo Bpems [TogroroBka k [IpakTueckoe
U3Y4YEeHUS TeEMBbl 9 | IPAKTUYECKOMY 3aHATHE 5
3aHSITHIO 5 16 (3amuTa
(mpoexTHOE MIPOEKTOB)
oOy4eHue)
13 IIpomexyrounas | Ilogroroska k 36 DK3aMeH
aTTecTalus HK3aMEHY




PexoMeHganum 1o caMmocToOsITeIbHOM padoTe CTYAEHTOB

Camocrositenbnas pabora crygentoB (CPC) nanpasiena Ha yriyOieHue
Y 3aKpEIUICHNE 3HAaHUM, a TAKXKE HA PA3BUTHE NIPAKTHUYECKUX YMEHUU.

CPC BxIIIOYaET CJICIYIONINE BUILI pabOT:

. paboTa CTyJIEHTOB C JIEKIIMOHHBIM TEOPETUYECKUM MATEPHAIIOM,

o MOWCK, aHAJIN3 U MPE3CHTAIUs MaTepUaoB K KOH(EpEeHIHH;

o M3YYEHHE TEOPETUYECKOI0 MaTepHalia K BBIIIOJIHEHUIO PAKTHYECKUX padoT;
. HOJTrOTOBKA K KOJUIIOKBUYMY;

o HOJrOTOBKA Y4eOHOTO MPOEKTa;

o HOJArOTOBKA K dK3aMEHY.

MeToanueckue yKazaHusi K KOH(pepeHUnu
Kondepenuus — dopma opraHuzanuu ydyeOHOW JEATETbHOCTH, IPH
KOTOpPOM ydyariuecs MpeACTaBIAIOT U o0CyxaatoT cBou padbotsl. KoHdepenuu
UMEIOT psifi MPEUMYIIECTB IO CPAaBHEHUIO C TPAJUWLHUOHHBIMH CEMUHApaMHU U
TpeHuHramu. CamMoe BaXXKHOE€ M3 KOTOPBIX TO, YTO BBICTYIJICHHE YYACTHUKOB Ha
MOXO0XHE TEMbl TO3BOJISIET PACCMOTPETh BOIMPOC C€ HECKOJBKUX CTOPOH.
KoHndepeHnu mo3BojsSOT yCIbIIIaTh O PA3IMYHBIX MOAX0AaX K PEHICHUIO OJIHOMN

3aa4H.

KoHndepenuus no TeMe «AHTPONOTEeHHOE BO3/1eiiCTBHE
ropaoodorarureqbHbix komMOuHaTtoB (I'OKoB) Ha mnpupoanyw cpeay»
(o0cyxneHue 10KIaA0B — 4 Yac.)

[lens 3aHATHS: PACCMOTPETh  OCHOBHBIE HMCTOYHUKK AHTPOIOT€HHOTO
BO3JCHUCTBUS Ha npupoaHyro cpeny ['OKoB: TexHOJIOTMYECKHE TMPOLECCHI,
anmnaparsbl Pa3IUYHOTO Ha3HAYECHUS, SHEPreTUYECKUE YCTaHOBKH,
3aCKJIaIUPOBaHHbBIC OTXO0/bl. M3ydnTh 3KOJOTMYECKHE OCOOEHHOCTU BO3JECHUCTBUS

["OKoB Ha pUpOIHYIO Cpey.



PeKOMeHIlyeMLIe TEMbI JOKJIAA0B:

1. MuHepanbHble OTXOIBI TOPHBIX NPEANPUATHH [[anpHEBOCTOYHOIO
peruoHa: mpoOJaeMbl UX YTUIIU3ALMHU U SKOJIOTUH.

2. TexHOTeHHbIE MAaCCUBBI U X BO3JIEMCTBHE HA OKPYKAIOIILYIO CPENY.

3. OneHka HETaTUBHOTO BO3AEHCTBUS XBOCTOXPAHUIINILl HA KOMITIOHEHTHI
MPUPOJTHON CPELBI.

4, Cynbdunconepkaie OTBajdbl W XBOCTOXPAHWIHUIIA — OIACHBIC
TEXHOT€HHBIE 3arPS3HUTEIN TOPHOPYAHBIX paloHOB [IpuMopckoro kpas.

S. [Ipornecchl U3MEHEHHs COCTaBa TOBEPXHOCTHBIX BOJI PU TEXHOTECHE3E
B JlaneHeropckoMm pynHoM parione (IIpuMopckuii kpait).

6. DU3UKO-XUMUYECKUE IIPOLIECCHI B Cyab(huICOaEPIKALINX

TOPHOIIPOMBINIJICHHBIX OTXOA4X.

1. TexHnorenHsie o3epa: ¢GOpMUpPOBaHUE, pa3BUTHE W BIMUSHUE Ha
OKPYXKaIOLLyI0 Cpeay.
8. OcoOeHHOCTH 3arps3HEHUs TOYB B paillOHEe XpaHWJIHUIIA OTXOOB

oOoramenus nonumetaudeckux pya Kpacnopeuenckoro ['OKa (Jlanbaeropckuit
p-H, [IpuMopckuii kpaii)

9. Murpanusa Tsxensix metamwioB (Pb, Zn, Fe, Cu, Cd) B opeone
paccessausi Beicokoropckoro xBocroxpanwimina (IIpumopckuit kpaii).

10. IlepcnekTuBsb MIPOMBIIIEHHOTO OCBOEHUS TEXHOT€HHBIX
MHUHEPAJIbHBIX PECYPCOB.

11. 3akoHomepHocTH (hopmMuUpoBaHMS (UTOLEHO30B HA MPOMBILIICHHBIX
OTBajax.

12. CoBpeMeHHbIE METO/Abl W TEXHOJIOTMH CHUXEHHUS SKOJOTUYECKOMN
OMaCHOCTH XBOCTOXPAaHUJIUII.

13.  PecypcHas 1IeHHOCTh, (PU3UKO-XUMUYECKUE OCOOEHHOCTH U METOJIbI
nepepadOTKH TEXHOTEHHOTO CHIPhSI.

14. Metoapl OYMCTKH KHUCJIOTHO-IIEIOYHBIX CTOYHBIX BOJI OT HOHOB
TSKEJIBIX METAJUIOB.

15. PanuoHanbHBIC TEXHOJOTUH MEPEPaOOTKU M CKIAIUPOBAHUS OTXOI0B
o0orarieHus py/l IIBETHBIX METAILIOB.

16. MeToapl CHM)KEHUSI HETAaTMBHOIO BJIMSHUSI Ha OKPYXKAIOIIYIO Cpery

CyJIb(PUICOACPKAIIMNX OTXOI0B TOPHOIIPOMBIIIIEHHOTO KOMILIEKCA.



17. CrouHble BOJBI NPEANPUATUNA TOPHON MPOMBIIUIEHHOCTH U METOJIbI
UX OUHCTKH.

Pexomenayemas sureparypa: (OcHoBHas [1-3], nononuurensaas [7-8; 12]).

MeToauueckue yKa3aHus 10 MOAT0OTOBKe K NPAKTHYECKUM 3aHATHAM
[logroToBka K MPaKTUYECKUM 3aHATHUSIM BKIIIOYAET: O3HAKOMJICHHE C
TJIAHOM pabOTHI; MPOPA0OTKY yueOHOTO MaTepraia (KOHCIICKT JICKITUU, y9eOHOH 1

HAy4YHOM JIUTEpaTyphl MO MJIaHAM MPAKTUYECKUX padoT).

3ansaTue 1. Pacuer nbuiera3oBbIX BbIOPOCOB NpU OypOB3PBIBHBIX
padorax (4 yac.)

esap 3aHATHSA: OCBOUTH METOAUKY pacyeTa MHTEHCUBHOCTH 3arpsi3HEHUS
aTMoc(epbl KapbepOB BPEIHBIMU MTPUMECSIMU MIPHU BEACHUU OYPOB3PBIBHBIX padOT.

BypoB3pbiBHBIE PabOTHI SBIAIOTCS HEOPraHU30BAHHBIMU HCTOYHUKAMHU
3arpsi3HeHUs aTMOCc(ephl.

byposvie pabomwr. CymmapHasi mMacca TBEPJIbIX YacCTHUIl, BbIICTSIOMINXCS
npu paboTe OypOBBIX CTAHKOB, OIpeAeIIeTcs 1o (GopmyJie:

M;=0,785-d*Ns-p-T KK, (I —n), t/rox, (1.1)

rae d - fuametp OypUMBIX CKBaXUH, M;

Vg - ckopoCTh OypeHusi, m/4;

P - IIOTHOCTH TOPOJIBI WIH YIJISL, T/M°,

T - rogoBoe KOIMYECTBO PabOUYNX YaCOB, U/TOJ;

N - 9pPeKTUBHOCTD CPEACTB MbIICYIABIUBAHUS, IOJIH €IUHUIL;

K; - comepxanue mbuieBoi (pakiuu B OypoBOM MeIouM, JOIM €AUHUIL
(npunumaercs paBabiM 0,1);

K; - nmonst mbutm (OT Bceil Macchl MbUIEBOM (ppakuuu), mepexopisuias B
a’po30.ib (mpuHumaetcs pasHoi 0,02).

st pacuera HopmatuBoB [1/IB cymmapnas macca TBepawix wactwuil (T/c),
BBIICIISIIONIMXCS TpU  paboTe OYypOBBIX CTaHKOB B aTMoC(epHBbI BO3IYX,
onpenenseTcs mo GopmyJie:

Mg’ = 0,785 -d* Vs p K1 Ko+ (1—1n) -10°] 3,6, r/c. (1.2)

Ilpu 83pvienbix pabomax 3arpsi3HEHUE aTMOC(EPHOro BO3TyXa MPOUCXOAUT
3a CUeT BBIACJIICHUS BPEAHBIX BEIECTB M3 MbLUICTa30BOT0 O0Jaka W BBIJCICHUS
razoB M3 B30PBAaHHOM TOpHOW Macchel. [IblTerazoBoe 00JaKO — MTIHOBEHHBIM
3aJIMTOBBIN HEOPTAaHWU30BAHHBIN BRIOPOC TBEPBIX YACTHIl U Ta30B, BKIIOYAS OKCH/I
yTiiepoa U OKCHUJIBI a30Ta.



Pacuer konmmyecTBa BpeIHBIX BEIIECTB (TBEPABIC YACTHUIILI, OKCHJI YIJIepoa,
OKCHUJIbl a30Ta), BHIOPAChIBAEMBIX C IbUIETa30BbIM 00JIAKOM 3a Mpeesbl pa3pesa
IIPY MPOU3BOJICTBE OJHOTO B3phIBA, POU3BOIUTCS IO PopMmyiie:

My, =Ks 0% -Q(1—n"), (1.3)

rae Kg — koappuiment, yuyuThiBaronuii rpaBUTalMI0 YacTUIL (7151 TBEPIbIX
yactul npuauMaercs Kg= 0,16, a ns raszos Kg = 1); qu@ - YAEIIbHOC BBIJCICHHE I-
ro BpeIHOro BemiecTBa rpu B3pbiBe 1 T BB, T/T (mpuHuMaeTcs AJjis OKCUIO0B a30Ta
qNOy@ = 0,0025 1/1; g meum Q7 u3 Tabn. 1.1 u okcupa yriepona qcoya TadJI.
1.2); Q — kommyectBo B3opBaHHOTO BB, T; 7' — 3QQPEKTHBHOCTH CPEICTB
MBUICTIOAABJICHUS, JOMM ea. (IpHW HCIOIb30BaHWU THApo3adoiiku #' = 0,6 mus
ety 1 77" = 0,85 111 ra30B; IpH TBEp Aok 3a0otike 7' = 0).

Jns  ompeneneHuss 3HadeHHil (°,, TPEABApHUTENIBLHO PACCUUTHIBACTCS
yaenbHbIN pacxon BB Ha 1 M B30pPBaHHOM TOPHOI Macchl o popmyie:

q=Q/V,,., xr/M’, (1.4)

rae V., — o0beM B30pBaHHON FOPHON MACChI, THIC. M,

Tao6auma 1.1

VY nenbHOE BhIIENEHUE TBEP/bIX yacTull (mbUi) HAa 1 T BB mpu B3pbIBHBIX

paboTtax
YneabHblii 3uavenue 9", T/T
pacxl(()f/l\lfsB T Fpa71\g;42()1HHT HUraanur Fpa;g;l?%HHT I'panyaoron
0,1 0,088 0,092 0,096 0,094
0,2 0,061 0,067 0,073 0,070
0,3 0,057 0,065 0,074 0,074
0,4 0,060 0,072 0,085 0,079
0,5 0,067 0,084 0,104 0,094
0,6 0,079 0,102 0,133 0,118
0,7 0,094 0,128 0,174 0,151
0,8 0,116 0,164 0,233 0,198
0,9 0,144 0,214 0,317 0,264
Tabumuna 1.2
VY nensHOE BbIIENEHUE OKcHaa yraeposa Ha 1 T BB mpu B3pbeIBHBIX paboTax
Y neabHblii 3HaueHne qcom T/T
pacx}glrl/::? 1 Fpa71\;171201HHT HUraanur Fpa3l\817[7(6HPlT IIpouue BB
0,1 0,076 0,007 0,037 0,032
0,2 0,040 0,005 0,032 0,032
0,3 0,022 0,004 0,027 0,018
0,4 0,012 0,002 0,023 0,014
0,5 0,006 0,002 0,020 0,010
0,6 0,003 0,001 0,017 0,008
0,7 0,002 0,001 0,014 0,006
0,8 0,001 0,001 0,012 0,005
0,9 0,001 0,001 0,010 0,003
1,0 0,001 0,001 0,009 0,003




IIpn wncnonp30BaHMM OAHOBPEMEHHO HECKOJBKMX BHIOB BB pacuer
KOJIMYECTBA BPEIHBIX BEIECTB, BHIOPACHIBAEMBIX C TBLIEra3oBbIM O0JAKOM 3a
npeiesibl pa3pesa Mpy MPOU3BOACTBE OJTHOTO B3pbIBA, IPOU3BOAUTCA 1O (HOpMyIIe:

M = Kg (001 - Q1+ %02 Q2 +oe. ¥ ¢%50n " Qn) (1 —77"), T (1.5)

KonuyecTBO OKCHIIOB yriepoja, BBIASISIONIMXCS U3 TOPHOW MaccChl MOCIHE
B3pbIBa, paBHO 50 % OT €ro BEIOPOCOB C MBLIECTa30BbIM O0JAKOM, a MbLIb U OKCHUJIbI
a30Ta M3 TOPHOM MacChl MOCIE B3pbIBA HE BBIACIAIOTCA. [ yKpyHMHEHHBIX
pacyeToB BaJIOBBIX MBIJIETa30BBIX BBIOPOCOB B  aTMocdepy KOJIMYECTBO
BBIOPACHIBAEMBIX BPEJIHBIX BEIIECTB OMNPEIEISICTCS C Yy4eTOM MPUBEIACHUS
nokaszareneir BB k rpammonuty 79/21 no dopmyie:

M\ =a' K0 Q- (1 =), T/r (1.6)
rie a' — 0e3pa3MepHbIi KOAPPUIIUEHT, YUUTHIBAIOIINNA BBIACICHUS BPEIHBIX
BEIIICCTB M3 B30PBAHHON T'OPHOM Macchl (MMpUHUMAETC dco =1,5; an, =1; anox=1);
0’y - YACIbHOE BBIIEICHHE I-TO BPEJHOTO BEIIECTBA IIPH B3pbIBE | T rpaMMOHHTA
79/21 (mpuHUMAETCS B COOTBETCTBHH C JaHHBIMU Ta0m. 3.1 u 3.2), 1/T; Q,— oOmuii
pacxona BB, 1/rox.

s ompenenenust Q' mo Tadm. 1.1 m 1.2 npeaBapUTeNbHO HAXOIUTCS

yIeIbHBIH pacxox BB (§), IpHBeIeHHbIH K TpaMMOHHTY 79/21, Kr/m®:

"Bt
— QB Q2-32+Qn.Bn

q VF.M.
rie B, Bp..., By — Oe3pazMepHbie KOIDPUIMEHTHI, YUUTHIBAIOIINE

- 10%, kr/m®, (1.7)

paborocniocooHocTh BB, 0003HaueHHbIX MHAeKcamu 1,2,... N (IpUHUMAIOTCS B
COOTBETCTBHH C Ta0. 1.3).

Tadoauua 1.3
3HaueHue nepeBoAHOro ko3 duurenta s pa3inyHeix BB
Tun BB 3HaueHHs «6»

I'panynut Ac-8 0,83
I'pammonut 79/21 1

HUrmauut 1,13
['panynoron 1,20
I'pammonut 30/70 1,26

3ananue 1. Pacuem 6vi6pocos meepovix uacmuy npu 0yposwvix pabomax
Ha yrompHOM paspese aisi OypeHHs B3PBIBHBIX CKBaXHH TuameTpoM d, M,
npuUMEHSIOTCST N CTaHKOB IMAPOIIEYHOTO OypeHHsl € CHUCTEMOM «CyXOroy
nbUIeyIaBIuBaHus ¢ 3QheKkTUBHOCTHIO #, Aoiu ea. CkopocTh Oyperus — Vg, M/H.
[1I0THOCTD TIOPOMBI p, T/M°. UHCIO 4acoB paGoOThl OGYPOBOrO CTAHKA B TEUCHHE
roja paBso T, u/rog.
llopsook pacuema epednvix b16pocos npu 6YPosvix pabomax




1. OnpenenuTh KOJUYECTBO TBEPABIX YACTHII, BHIICISIOMINUXCS MPU padoTe
N OypoBBIX cTaHKOB, M;, T/Toa, u 'M;, T/c.

2. JlanHble 0 BBIJICIICHUU TBLIM B aTMOC(epy paspesa Impu OypoBbIX padoTax
BHECTH B TaOmMIpl npoekta HopMmatuBoB I[I/IB. JlaTh moscHeHUs B TEKCTe
MOSICHUTEIbHOM 3alHUCKH.

Bapuantsl u ycnoBus 3aanus cM. B [IpuiokeHnn K mpakTuuecKon padore.

3ananue 2. Pacuem 6blOpocos 8peouvix eewecme npu NnposeodeHuu
83PbIBHBIX pabom.

[Tpu mpou3BOACTBE OJHOTO B3phIBA HA pa3pe3e pacxoayercs Q B3phIBYATOTO
BEIIIECTBA, B T.4. rpaMMonuTa 79/21 — Qq; rpammonuTa 30/70 — Q,; urmanuta — Qs;
rpanynorona — Q4. O6beM B30pBaHHOM TOpHOM Macchl V,

llopsooxk pacuema nvine2azogvlx 6b16POCOE NPU NPOBEOEHUU 0OHO20 83PbléA

1. Onpenenute ynenbHbli pacxoq BB Ha 1 M 3 B30opBaHHON rOpHOI MaccChl,
q kr/™’,
2. OnpenenuTs BBIACICHUE BPEAHBIX BEMIECTB ITpH B3pbIiBE | T BB, B T.4.:

q",o; TpaMmMoHHUTa 79/21; qCOyd ; TpammonuTa 79/21;
q",> rpammonuta 30/70; qCOy()g rpammonwuTa 30/70;
q")03 MTJAHUTA; qCOyM UTIAHUTA;
co
q")04 TPAHYJIOTOA; 0 " ,0s TPAHYJIOTONA,;
NOx
q yol

3. OmnpenenuTs KOJIMYECTBO TBEPABIX YACTUIl, BbIOPACHIBAEMBIX C
MbUIETa30BbIM O0JIAKOM 3a TMpejeibl pa3pes3a Mpu MPOU3BOJICTBE OJHOTO B3PhIBA,
Mme

83"

4. Omnpenenutb KOJUYECTBO OKCHUJA YIJIEpOAa, BHIOpAchIBAEMOE C
MBUIETa30BbIM 00JIAaKOM 3a TIpeeibl pa3pesa MpU MPOU3BOJCTBE OJHOTO B3PhIBA,
ME©

63+

5. OmnpenenuTh KOJIMYECTBO OKCHIOB a30Ta, BBIOpachlBaeMoe C
MbUIETa30BbIM 00JIAKOM 3a Tpejeibl pa3pesa MpU MPOU3BOJCTBE OJHOTO B3PHIBA,
MNOX

83"
6. OnpenenuTh KOJIMYECTBO BPEAHBIX BEIIECTB, BBIACISIONIUXCSA UX TOP- HOU
co NOX

Macchl mocie B3peiBa, M™%, , M~ M, ,

7. Onpenenutb KOJMYECTBO BPEIHBIX BEIIESCTB, BBIICISIOMIMXCS MPU

' ' NOX'
B3PBIBHBIX paboTax OT OJHOro B3psBa, M, , MY MNX
i g i
M 6 M 6’3+ M e T

8. JlaHHbIE MO 3aJMOBOMY BBIOPOCY BPEAHBIX BEIIECTB B MbLIECTa30BOM
oOJiake BHeCTH B Tabymily npoekta HopM [1/]B.

BapuanTe! u ycnoBust 3aanust cM. B [IpuiiokeHnn K MpakTUYecKon padore.



3ananue 3. Pacuem 6b10poco8 6peoHbIX Geujecme npu 63pbi6HbIX pabomax
Ha paspese

O6mmit ronoBoit pacxon BB Ha paspese coctaBun Qp, U3 HUX: FPaMMOHHTA
79/121 — Qp;, rpammonnta 30/70 — Qpp, urmanuta — Qps;, rpanynorona — Q.
I"010BO#1 00BEM B30pBaHHOM FOPHOM MAcChl COCTaBHI V<, ,

llopsi0ox evinonnenus pacuéma nwvlie2a3osvix 6blOPOCO8 NpPU B3PbIGHBIX
pabomax

1. Onpenenuts  06e3pa3mepHble  KOAGOUIMEHTHI,  YYWUTHIBAIOIINE
paboTOCIIOCOOHOCTH B3PHIBYATHIX BEIIECTB «6).

2. Onpenenuth ynenbHbI pacxon BB, npuBenéHubix k rpaMMoHuTy 79/21
q, kr/v’.

3. OnpenenuTs yAelbHOE BBIACICHUE BPEIIHBIX BEIIECTB IMPU B3phIBE | T
rpammonnTa 79/21 Q°, (@i TBEPABIX, 4"); UL OKCHAA YIJIepona, qCOya; TUISt
OKCHJIOB a30Ta, qNOXy@), T/T.

4. Omnpenenuth KOJWYECTBO BbIOpAChIBAEMBIX B aTMoc(hepy BpEIHBIX
semects, M, , (M™%, M%,, MN°%).

5. JlaHHble pacuéra MbBLIEra3oBbIX BHIOPOCOB BHECTH B TaOIMIIBI MPOEKTA
HopMm IIJIB, a B TOSCHHUTEIBHOM 3alMCKE OMHUCAaTh BPEAHOE BIHSHHE Oypo-
B3PBIBHBIX pa0OT Ha 3arpsi3HEHHE aTMOC(HEPHI.

Bapuants! u ycnoBust 3ananus cM. B [IpuioskeHnn K nmpakTuueckoi padore.

Pexomenayemas simreparypa (OcHoBHas [1-3], momonauTensHas [2-5; 12]).

3ansaTue 2. MeTtoanka pacyera KOMIUIEKCHOT0 MHIAEKCA 3arpsi3HEHHUS

atmocepsl (U3A) Ha ocHOBe JTaHHBIX HAOII0AeHNH (2 yac.)

Heap 3aHATHA: OCBOMTH METOJUKY pacyeTa KOMIUIEKCHOIO HHJEKCa
sarpsisHennst atMochepsl (M3As). Jlath cCpaBHUTENBHYIO OIICHKY 3arpsi3HEHHOCTH
ropoJioB, c pa3BUTOMU ropHOA00bIBatOIIEH (nepepadatbiBaroIIei)
MPOMBINJICHHOCThIO C  YCTAaHOBJICHHUEM WX MPUOPUTETHOCTH IO YPOBHIO
3arpsi3HEHUS U TCHACHITUHN 3arps3HEHHOCTH.

3ajaHne K NpaKkTH4YecKoii padorte
1. PaccumTaiiTe KOMIUIEKCHBIA MHACKC 3arps3HEHUsT aTMOCQEPHI JIJIs1 HACETICHHBIX
nyHKTOB: T. Cnacck-/lansHuid, r. Haxonaka, nrr. KaBaneposo, r. JlaibHEropck,
pe3ynbTaThl 3aHeCuTe B Ta0IUILYy 2.1.



2. Ucnone3ys Ilpunoxxkenune Kk mpakTHueckoil padore 1, ycTaHOBUTE CTENEHb
3arpsi3HEHMsI IPU3EMHOTO CJIOS BO3/lyXa KaXkJ10ro ropoJa.

3. JlaliTe CpaBHUTEIBbHYIO XapaKTEPUCTUKY CTETICHHU 3arps3HeHUs] aTMochepbl
ropogoB, C YKa3aHHUCM IICPCUHA IIPHUOPUTCTHBIX 3anH3HI/ITCJ'Ieﬁ B Ka>XIOM IopoJc.
4, Kakue MCTOYHMKM OMNpEnesitoT BBICOKME YPOBHU 3arpsi3HCHUS BO3/yXa B
paccMaTpuBaeMbIX ropojiax?
Tao6auua 2.1
Cpenusat kon- S o | E npnﬁlaceﬁ Ci Cinpumeceit npnﬁieceii
HEHTPAIHs = |8 < npume- < ! < <
. = = = BT. e} . e} B III'T. en BTI. 2]
npuMeceii B =S = | celiBT. = = =
3 = E| Cnacek- KagasepoBo JanbHe-
BO31yXe, MI/M 5 . Haxoaka
JanbHuii TOpPCK
JUISHIS 0,15 3 0,1 0,09 0,1 0,4
Junokcun cepsl 00
,05 3 0,01 0,08 0,02 0,01
(SO,)
Juokcun azora
0,04 2 0,07 0,01 0,07 0,03
(NO,)
Oxcur asora 0,06 3 0,05 0,03 0,04 0,06
Okcup yriepona
(CO) 1 4 0,001 0,02 0,04 0,03
Bensammpen 0,001 1 0,003 0,001 0,002 0,004
Cepoyriiepon 0,005 2 - - 0,01 -
AMMHak 0,04 4 - - 0,04 0,003
dopmanbaeruy 0,003 2 - - 0,01 0,03
Caxa 0,05 3 - - 0,01 0,2
®ropHCTEif 0,005 | 3 - - 0,005 0,008
BOJIOPOJL
CBuHel 0,0003 | 1 - - 0,0004 0,0012
Me 05 | 2 : i 0,001 0,002
MeTaUINYECKas
Pyt 0,0003 | 1 - - 0,0001 0,0003
MeTaUINYECKas
bensun 15 | 4 05 0,9 0,81 0,95
(TOTTMBHBIN)
I{uHK 0,05 3 - - - 0,06
MBIBSK 0,003 2 - - - 0,001
Huxens 0,001 2 - - - 0,0001
N3As

Pexomenayemas aurepatypa (OcHoBHas [1- 3], nonmonuutensHas [3-5; 9-13]).

3ansaTue 3. KomiiekcHasi OleHKA Ka4eCcTBA MOBEPXHOCTHBIX W MOA3EMHBIX
BOJI 110 MH/IEKCY 3arpsa3HéHHocTH BoabI (U3B) (2 yac.)

Ieab 3aHATHA: OCBOUTH METOAUKY pacdeTa KOMIUJIEKCHOIO HHJEKCa
3arpsisHeHust BoAbl (M3Bg). [laTh cpaBHUTENBHYIO XapaKTEPUCTHKY CTENEHU
3arpsi3HEHMsI BOJIbI ISl CTAHIIMN OMPOOOBAHMS.

HcxonHble faHHbIE AJ11 PACYETOB B MPUJIOKEHUH K MPAaKTHYECKOU padore 3.



poo.

3amaHue K NpakTH4YeCcKoii padore
1. PaccumTaiiTe KOMIUIEKCHBIA MHJIEKC 3arps3HeHus Boabl (M3Bg) mis Beex
CTaHIIUM ONPOOOBAHUS, PE3YIbTaThl 3aHECUTE B Ta0MITy 3.1.
2. YcranoBute kiacc 4uctoThl (o M3Bg) mnmsa kaxmol cTaHuuM OTOOpa

3. JlaliTe CpaBHHUTEIBHYIO XAapAKTEPUCTUKY CTEIEHH 3arpsi3HEHUS BOJIbI
CTaHIMi omnpoOoBaHus. Bplaenure camble 3arpsI3HEHHBIE W CaMbIE€ YHUCTHIE

BOAOTOKH, C YKAa3aHUCM IICPCUHA ITPUOPUTCTHBIX 3anH3HHT€HCﬁ Ka)KHOfI CTaHIIUH1

onpoOOBaHMUS.

4. JlaiiTe XapakTEpUCTHUKYy BOJA KaXIOW CTAHIMH ONpPOOOBaHUS IO

MUHEpaau3anuu, cojaepxxanuto Oy, BIIKs.
5. Ilo pesynbratam pacuera W3Bg

ITOBEPXHOCTHBIX  BOJ,
[IpuMoOpcKOro Kpasi.

cIeJIalTe BBIBOJ O KadecTBE

OPEHUPYIOIIUX TEPPUTOPUIO TOPHOPYAHBIX PaliOHOB

Taduauuna 3.1
Ne WHrpenueHTsl I AKp, cT. 1. CT. 2 cT. 3 cT. 4
/T MT/1T p. bukun (cpemuee p- Pynnas p. 3epkanbHast p- Beicokoropckas
TCUCHMNE) (BepxHee TeUeHHE)
MT /1 G/ MT /11 G/ MT /11 G/ MT /11 G/
MK MK K MK
1 O,, Mr O,/11 He < 9,5 6,5 5,4 13,0
4,0
2 | BIIKs, MrO,/n He > 2,07 9,7 6,9 3,3
3,0

3 | Kanbmmii (Ca”") 180,0 50,9 94,6 109,4 144

4 | Maranii (Mg™) 40,0 16,5 44,9 40,4 42,2

5 | Cynbdar non 100,0 74,0 556,8 1345 308,6

6 | Xuopun non (CI) 300,0 38,5 200,0 207,4 269,1

7 | Munepanuzanus 1000 433,2 137,0 887,4 1306

8 | Csunen (Pb) 0,006 | 0,0034 0,085 0,013 0,0014

9 | Meimbsk (AS) 0,05 0,0027 0,051 0,0013 0,0001

10 | A30T HUTpaTHBI 10,0 0,17 59 0,31 2,1

11 | denousl 0,001 0,001 0,004 0,009 0,007

12 | HedrenpoayKkTs 0,05 0,08 0,02 0,08 0,03

13 | CIIAB 0,1 0,14 0,13 0,07 0,28

14 | XKemneso oOiiee 0,5 0,65 14 1,2 0,40

(Fe)

15 | Mems (Cu™) 0,001 0,007 0,012 H/00 0,012

16 | Iuuk (Zn™) 0,01 H/06 0,05 0,06 0,02

17 | Iectuuuast 0,0001 | 0,0003 H/00 0,0005 0,0001

18 | Xpom (Cr*) 0,001 | wu/o6 0,004 1/06 1/06

19 | dDrop (F) 15 H/00 0,25 H/00 H/00

N3B,

Pexomenayemas aureparypa (OcHoBHas [1- 3], monoanurensHas [3-5; 9-13]).




3ansaTne 4. OuneHkKa cTeneHHW 3arpsA3HEHHOCTH MOYB M CHEroBOro
MOKPOBAa MeTAalJIAaMHU B PailOHaX JeiicTBUS TOPHBIX NpeanpuaTuii (4 yac.)

Henp 3aHATHSA: OLEHUTh COCTOSSHUE TOYBEHHBIX OTJIOXEHUN W
CHETOBOT'0 TIOKPOBA C LIEJIbIO BBISBICHHS OPEOJIOB TEXHOTEHHOT'O 3arps3HEHUS U
IIPUPOIHBIX AHOMAJIHH.

HcxoHbIe TaHHbBIE 1)1 PACYETOB B MPUJIOKEHUH K MPAKTHYECKOU padore 4.

3amanue K npakTU4YecKoii padore

3aganme 1. B Tabmuue 3 mnpencraBieHbl JaHHBIE O COACPKAHUU H
pacnpeneNeHnu o TEPPUTOPUH, IPUIIETAIOIIEH K Kapbepy M0 A00bIYE MOJIE3HBIX
UCKOIAaeMbIX, 10-TM XMMHUYECKUX AJIEMEHTOB B IIOBEPXHOCTHOM T'OPHU30HTE IOYB.
Cxema pacrojoXeHusi TOUYEK OmnpoOoBaHMsI TMpuBeAeHa Ha puc. 1 (cm.
MPUIOKEHUE).

1. PaccuutaTh cymMMapHbli TOKazarenb 3arpsasHeHuss (Z.) ¢ yd€Tom
cieayromux GoHOBBIX coaepskannii snementoB: V — 90, Cr — 80, Zn — 60, Ni — 30,
Pb —30, Cu-25, As—5,Mo-2,Cd-0.1, Hg — 0.03.

2. IloctpouTh cxeMy palOHUPOBAHMSI TEPPUTOPUM MO BEIUYUHE Z. |
BBIJICTIUTh 30HBI C Pa3JIMYHBIMU KaTETOPUSIMU 3arpsi3HEHHUS Ha OCHOBE puC. | ¢
HCIIOJIb30BaHUEM M30IMHUM 16, 32, 128.

3. Onucarb NOJYYECHHYIO CXEMY: Pa3MENICHHE 30H Pa3JIMYHOTO YpPOBHSA
3arpsi3HeHHs]; UX Mopgosiorus (M30MeTpuYecKas, BBITSHYTas); miomwanb (B % or
oO1IIeH TUIOIaAN TEPPUTOPHUH ).

4. CocTaBUTh T€OXUMUYECKYIO (POPMYITY JUIsl KQXKI0M TOUKH ONPOOOBaHMSL.

3aganme 2. B Ttabmume 4 (cM. MpuioKeHWE) MPeACTaBICHBI JaHHBIE O
IUIOLIAAHOM paclpeeleHU CyMMapHOro IIOKa3aTessl 3arpsi3HEHHs] CHera IIo
UCCIIEyEMON TEPPUTOPHHU.

1. TloctpouTh cxembl pallOHUPOBAHUS TEPPUTOPUM MO BeIUUMHE Z, Ha
OCHOBE Ta0iuIpl 4 W pucC. | U BBIAEAUTH 30HBI C PA3IUYHBIMU KaTETOPUAMHU
3arpsI3HEHUS C UCTIOJIb30BaHUEM M30IuHMMN 64, 128, 256.

2. CpaBHUTH NOJyYEHHBIE CXEMbI 3arpsI3HEHHsI IMOYBEHHOTO M CHEXKHOIO
MIOKPOBA U BBIJIEIUTH 30HbI PA3JIMYHBIE [10 BpDEMEHHOMY XapaKTEPy 3arpsi3HEHMS.

Pexomenayemas sureparypa (OcHoBHas [1- 3], nomonuutensHast [1-5; 7-12]).



3ansTue 5. Pacuer miiarexeii 3a BbIOPochI (cOpOCHI) 3arpsA3HAIOIIAX

BeLeCcTB B aTMOCc(epy U BoaoeMsl (2 yac.)

Heapb 3aHsATHSA: TPHOOPETEHNE HABBIKOB 10 PACcUETy IUIATHI 3 BEIOPOCHI,
cOpPOCBHI 3arpsI3HSIONIMX BEIIECTB B OKPYXKAIONIYI0 Cpely W pa3MElICHHE

OTXOOO0B.

I/ICXOILHBIG JaHHBIC K BBIIIOJHCHHUIO 3aJaHusd CM B HpI/IJ'IO}KeHI/II/I K

IpaKTUYECKOr padoTe 5.
3aiaHue K NpakTH4YeCcKo# padore:

1. B cooTBeTcTBUM ¢ BapuaHTOM TpeOyeTcsl ONpeneNuTh IUIaTy 3a
BBIOpPOC 3arps3HSIONIMX BEIIECTB B aTMOC(epHBId Bo3AyX ropoja BrmaauBocroka
oT craumoHapHoro wuctouHuka (TOL[-2). Mcxonmuele naHHble A pacuera
npuBeieHbl B Tabuue 1.

2. B cooTrBercTBUM € BapHaHTOM TpeOyeTcsl OIpeneiauTh IaTy 3a
BBIOPOC 3arps3HAIONIMX BEIIECTB B aTMOc(epHBId Bo3Ayx ropoaa lampHeropcka
OT TMEpPEABMKHBIX MCTOYHHUKOB. VcXoaHble NaHHBIE U1 pacueTa MPUBEIACHBI B
Tabnurie 2.

3. B cooTrBercTBUM € BapHaHTOM TpeOyeTcsl OIpeneiauTh IaTy 3a
pa3MelleHrne 0TXo10B B ropoae BmannBocroke. McxogHble AaHHBIE I pacyera
MpUBECHBI B Ta0IMIIE 3.

4, B cooTBeTcTBUM ¢ BapraHTOM TpeOyeTcsl ONpeeuTh ATy 3a cOpoc
3arpsi3HSIIONIMX BEHIECTB B TOBEPXHOCTHBIM BOJHBIA 00BEKT (peka Pyanas,
[Tpumopckuii kpaii). UcxonHble faHHbIE IS pacyeTa MpUBEACHbI B TaOIHILIE 4.

Pexomenayemas sureparypa ([Jomonuurensuas [14]).

3ansitue 6 T'opHO-IKOJOrMYeCKHiT MOHUTOPHHI OKpY:Kawoueid cpeabl (4
yac.) (mpoekTHoe 00y4eHune — 4 4ac.)

Iean 3aHATHSI: 3aKPETTUTH U YTIIyOUTh TEOPETUICCKUE 3HAHUS CTY/ICHTOB B
00J1aCTH TOPHO-IKOJOTUYECKOTO MOHUTOPUHTA U 00ECTICUUTh MOTyUYEeHUE HABBIKOB
pa3pabOTKN TPOrpaMMbl TOPHO-IKOJIOTHYECKOTO MOHUTOPUHTA B TOPHOPYIHBIX
paiionax [Ipumopckoro kpasi.

JIs  OCBOGHUS  METOJOJOTHU  TOPHO-IKOJOTHYECKOTO  MOHHUTOPHHTA
npeaycMaTpuBaeTcsi paspaboTka ydeOHoro mnpoekta B komanzae (10 yenoBek) B
MOPSIJIKE Ay TUTOPHON M CAaMOCTOSATEILHON pabOTHI.



Tembl yueOHBIX NPOEKTOB

Tembl y4eOHBIX TIPOEKTOB BBIOMPAIOTCS HAa OCHOBAaHUU UMEIOIIETOCs
Matepuana. [lpeanaraemplii CIUCOK MOXKET CIYKUTh OPUEHTHPOM MpPU BHIOOpE
TEMBI:
[IpoekT  JIOKaNbHOTO  TOPHO-PKOJOTUYECKOIO  MOHUTOPUHIAa  TEPPUTOPUU
[TaBmoBCcKOTO OypoyronsHOTO MecTopoxaeHus (IIpumopckuii kpait).
[TpoeKT KOMILIEKCHOTO TOPHO-3KOJOTUYECKOIO0 MOHUTOPHHIAa HA TEPPUTOPUHU T.
Hansueropcka (IIpuMopckuii kpait).
['eoskonornyeckas XapakTepUCTUKA U IPOEKT JIOKAIBHOI'O TOPHO-3KOJIOTHYECKOTO
monuTopunra tepputopun OO0 «I'’KX bop» (IIpumopckuii kpaii).
[IpoeKT reo3K0JI0OrHuecKoro MOHUTOPUHTA Ha TEPPUTOPHUH pa3pe3a Jlyueropckuii-
1 Bukunckoro OypoyroiasHoro mectopoxaenus (IIpumopckuii kpait).
['eoskonornyeckas XapakTepuCTUKA U IPOEKT JIOKAIBHOIO TOPHO-3KOJIOTHYECKOTO
MOHUTOPUHIA TEPPUTOPUHU SpOCIaBCKOro TOpHO-O0OraTUTEIBLHOrO KOMOWHATA

(ITpumopckuii kpait).

Y4eOHbIll POEKT COCTOUT W3 MOSICHUTEIBbHOW 3aluCKu U rpaduyuecKkoro
Marepuana.
IMosicHuTe/IbHAS 3aNIMCKA BKJIIOYAET:

TuryjabHbIN JUCT

Conep:xanue (orjiaBJieHue)

BBenenue

Bo BBemeHun MoryT OBITh HM3J0KEHBI KpAaTKHUE JaHHBIC 110 HCTOPHH
poOJIeMBbI, pPE3yJabTaThl W OIBIT BBITIOJIHCHHUS TPEAMICCTBYIOMUX IPOCKTOB,
WUCTOpUS BO3HUKHOBEHHS JaHHOTO TIPOSKTa, KPaTKOE OIMKMCAHWE pPEaTbHON
CUTYaIlNH, TPOOJIEMbI WU UJIEH.

HeoOxoaumo math (GOpMyIUpOBKY I€IM W 3aJadd Y4eOHOTO MPOEKTa.
[IpuBoauTCS KpaTKas XapakTEPUCTHKA PACIOJIOKEHUS OOBEKTa MOHUTOPHHTA WU
HKOJIOTUYECKON CHUTyaIllud pacCMaTPUBAEMOW TEPPUTOPUH, OOOCHOBBIBACTCS
HEO0OXOMMOCTh OpraHN3aIlid MOHUTOPHHTA OKPYIKAFOIICH CpeIbl Ha TEPPUTOPHH.

I'eo3koiiornveckoe (MM TEXHUYECKOE) 3alaHUE



CocraBnsiercss 1Mo mpemnaraemoid (opme: 1eneBoe Ha3zHaueHHE padoT,
IIPOCTPAHCTBEHHBIE TPAHUIIBI O0HEKTa, OCHOBHBIE OIICHOYHBIE TTapaMeTphl, 3a1a4H,
METOJIbI U TOCIIEAOBATEIHLHOCTh UX PEIICHUsS, OKUAAEMbIE PE3yIbTaThl U CPOKHU
BBITIOJTHEHMSI paboT

1. XapakTrepucTHKa palioHa pacnoJioKeHus 00beKTa padoT
B pasgen 1 BO3MOKHO BKITIOYATh MOAPA3IEIIbL:
1.1. AnMuHUCTpaTHBHO-Teorpaduueckas XapakTeprucTHKa paiioHa
1.2. Kiumaruyeckas XxapaKTepuCTHUKA palioHa
1.3. Teomopdomnorus
1.4. T'uaposioru4ecKue yCIOBUs
1.5. Tuaporeosoruyeckue yClIOBHS
1.6. T'eomormyeckas XxapakTepHUCTUKA
1.7. TloyBeHHO-TPYHTOBas XapaKTEPUCTHKA
1.8. ®nopa u payna

2. T'eoskosI0rNyecKas XapaKTePpUCTHKA 00beKTa padoT

B paznen 2 BO3MOXKHO BKITFOYATh MMOIPA3AEIbI:

2.1. Kpatkas xapakTepuCTHUKA IPOU3BOJACTBEHHOMN AEATEIBHOCTH.

[IpuBonarcs ob6mme cBeaeHUuss 00 OOBEKTE MOHUTOPHUHTA (MIPEANpUSTHE,
MECTOPOXXKJICHUE, TOpOJA U [p.), MPUBOJUTCS TEPEUYEHb TEXHOJIOTUYECKHUX
OOBEKTOB, OIHUCHIBAIOTCS TEXHOJIOTHYECKAs] W TPAHCIOPTHASI CXEMBbI, CHUCTEMa
BOJOCHA0XEHUSI U KaHAJIM3AlUK, 3JIEKTPOCHAOKEHUE, TEINIOCHA0XKEHHE, CBSI3b U
CYIIIECTBYIOIIME CITOCOOBI oOpalieHust ¢ 0TxoaamMu. B paznene npuBoauTCs KapTa
WM CXEMa PACIIOJIOKEHU OCHOBHBIX O0BEKTOB MH(MPACTPYKTYPHI HA TEPPUTOPUHU
MOHHUTOPUHTA.

2.2. @akTOopbl TEXHOTEHHOI'0 BO3JECHCTBUS HA OKPYKAIOIIYIO CPEY.

OnuceiBatOTCS MCTOYHUKM HETaTUBHOTO BO3ACHCTBHUS Ha OKPYKAIOUIYIO
IPUPOAHYIO CPENY.

B paznen 2.2. BO3MOXKHO BKJIIOYATh MTOAPA3CIIbI:

2.2.1. Bo3neiicTBue Ha aTMOC(hEpHBII BO3IYX.

2.2.2. Bo3nencTBue Ha MOYBEHHBIN MOKPOB.

2.2.3. Bo3neucTBre Ha MOBEPXHOCTHBIE BOJIBI.

2.2.4. Bo3nencTBHE HA PaCTUTENIbHBIN U JKUBOTHBIM MUD.

2.2.5. Bo3neicTBue Ha reoJOTHYECKYI0 Cpey.

3. O030p paHee NpoBeIeHHBIX HA 00beKTe PadoT
B pasnen 3 BO3MOXKHO BKIIFOYATh MTOAPA3/IEIIbI:
3.1. 'eoskonoruueckas U3y4eHHOCTh OOBEKTA.
3.2. Pagnoskonoruueckast U3y4eHHOCTb OOBEKTA.
3.3. 'eoxumuueckast U3y4eHHOCTh OOBEKTA.
3.4. l'unporeoxumudeckasi U3y4eHHOCTb OOBEKTA.

4, I_[e.]m H 3a/1a91 OpPpraHu3aliii rOpHoO-3KOJIOTHY€CKOIr0 MOHUTOPHHI A



VYka3bIBaeTcsi HAMMEHOBAaHUE M MECTOPACIOJIOKEHNE 00BEKTa HAOMIOICHUH.
[IpuBoauTCS pa3BepHYTOE ONMMCAHWE IIETM M 3a/a4 OPraHW3allid MOHUTOPHHIA
COCTOSIHHSI OKPY’KaloIIel cpe/ibl Ha U3y4aeMOM OOBEKTE, TOCIIE0BATEIBHOCTh UX
BeIMoyHEeHUs. OOOCHOBaHME HEOOXOAMMOCTH W Ba)XKHOCTHM  OpraHU3aluu
KOMIUIEKCHOTO TOPHO-IKOJOTHYECKOTO MOHHUTOPHHIA HCCIENYyeMOW TEPPUTOPHHU.
KpaTtko  pacKpbIBalOTCSI ~OCHOBHBIE  O3Talbl  MPOBEICHUS  MOHHTOPHHIA:
HOATOTOBHUTENLHBIHN, TOJICBON U KaMepaJIbHBIH JTAITbI.

. MeToanka u BUAbI HCCJICIOBAHU I
B paznmen 5 Bkiro4aroTcs nmoapasaeibl:
5.1. MouuTtopuHT aTMOCHEPHOTO BO3ayXa.
5.2. MOHUTOPHHT 3arpsI3HEHUS] CHETOBOTO ITOKPOBA.
5.3. MOHUTOPHUHT IOYBEHHOT'O ITOKPOBA.
5.4. MOHUTOPHHT MOBEPXHOCTHBIX BOJ U JIOHHBIX OTIIOKEHUMH.
5.5. MOHUTOPUHT COCTOSIHUSL PACTUTEIIBHOCTH.
5.6. MOHUTOPHHT )KUBOTHOTO MHUpA.
5.7. MOHUTOPHUHT T'€OJIOTUYECKOU CPEJIBL.
5.7.1. MOHUTOPHUHT MOA3EMHBIX BOJI.
5.7.2. MOHUTOPHUHT 3K30T€HHBIX T'€OJIOTMYECKUX MTPOIIECCOB.
5.8. MOHUTOPUHT paMaIIMOHHON 00CTaHOBKH.
5.9. Opranuzanus v JMKBUAALMS OJIEBBIX paloT.

. MeToabl MOATOTOBKY JIA00PATOPHBIX UCIIBITAHUI M aHAJIN3A P00
[IpuBomuTCST MeETOIMKA TOATOTOBKH TMPOO HM3y4aeMbIX KOMIIOHEHTOB
MIPUPOTHON CPeJIbl IJI aHATUTUYECKUX METO0OB aHaJIU3a.
B paznen 6 Bkto4aroTcs Moapasacibl:

6.1. Memoowt noocomosxku u obpabomku npob

B paznen 6.1 BO3MOXHO BKJIIOYaTh MOPa31CIIbl:

6.1.1. MeTouka moAroToBKU U 00pabOTKH Mpod aTMOCHEpPHOTO BO3AyXa.

6.1.2. MeTonuka moAroTOBKM U 00pabOTKU MPoO CHETOBOTO MOKPOBA.

6.1.3. MeTonrka NoAroToBKM U 00pabOTKK MPOO MOYB.

6.1.4. Metoauka MOATOTOBKM M 0OpabOTKM MpPOO MOBEPXHOCTHBIX BOJA U
JTOHHBIX OTJIOKEHUIA.

6.1.5. MeTouka moAroToBKU U 00pabOTKH MPOO paCTUTEILHOCTH.

6.1.6. MeToiMKa MOATOTOBKH M 00pabOTKH MPOO MOA3EMHBIX BOJI.
6.2. Jlabopamoprno-ananumuyeckue ucciedo8anus

[IpuBoauTCS 060CHOBAHUE WCTIOIB3YEMbIX BUIOB AaHATUTUYECKUX METOOB
U KOMIUIGKCA aHAJM3UPYEMbIX KOMIIOHEHTOB B HW3Y4aeMbIX KOMIIOHCHTaX
IIPUPOJHOM CPEJIBL.

B paznen 6.2. BO3MOXHO BKJIIOYATh MTOIPA3ICIIbl:

6.2.1. JIabopaTopHO-aHATTUTUYECKUE UCCIEAOBAHMS aTMOC(PEPHOTO BO3IyXa.

6.2.2. JJabopaTopHO-aHATUTUYECKUE UCCISTOBAHUS CHETOBOTO TTIOKPOBA.



6.2.3. JJabopaTopHO-aHATUTUYECKUE UCCIETOBAHUS MIOYBBI.

6.2.4. JlabopaTopHO-aHATTUTHYECKUE UCCIICOBAHMS MMOBEPXHOCTHBIX BOJI M
JIOHHBIX OTJIOKEHUH.

6.2.5. JJabopaTopHO-aHAIUTUIECKIE UCCIICTOBAHUS PACTUTEIBHOCTH.

6.2.6. JIabopaTOpHO-aHAIMTUYECKUE UCCIAEAOBAHUS TIOJI3EMHBIX BOJI.

6.3.Memoouka obpabomku OaHHbIX

[IpuBOaATCS KPUTEPUU OLEHKHU 3arpsi3HEHUS KOMIIOHEHTOB MPHPOJIHOMN
Cpelbl Ha OCHOBAaHMH HOPMATUBHO-METOUYECKIX JOKYMEHTOB.

3akioueHnue

B 3axmroueHnn AaroTCsl BBIBOJBI IO BBINOJIHEHHOH padoTe, B KOTOPBIX
JOJDKHBI HAWTH OTPAaKEHUE OKUJAEMBIE pe3yJbTaThl pabOT M BO3MOXKHAS HX
sbpdextuBHOCTh.  IlpuUBOAATCA  peKOMEHAAMU MO  IPHUPOJAOOXPAHHBIM
MEPOTPUATHSIM.

Cnucok aureparypsl

Cnucok nuteparypbl coctaBisiercsi B coorBerctBuu ¢ 'OCT 7.1-2003. u
['OCT 7.82-2001.

I'paguueckast yactb y4eOHOI0 MpoeKTa

['padpriueckass yacTh MPOEKTa BKIKOYAET MPE3CHTALUIO y4eOHOTO MPOEKTa
KOMILJIEKCHOT'O TOPHO-3KOJOTMYECKOIO0 MOHHUTOPHHIA (WJIA TpU JHMCTA Tpadukwy,
BBINIOJIHEHHBIX B (popmate A4 unu A3 B COOTBETCTBUU C TpeOOBAaHUSIMU CTaHAAPTA
CTO TITY 2.5.01-2006).

JIuer 1. O630pHas kapTa-cxeMa pacrnoIoKeHust 00beKTa padoT.

Jlner 2. Kapra-cxema u3ydyaemMon TEpPUTOPUU ONMPENEIEHHOTO MaciiTtada ¢
yKa3aHUEM pa3HOBUAHOCTEH JaHAIIA(TOB, IMOYB, MCTOYHHUKOB 3arps3HEHUs U
TEXHOT€HHOMN Harpy3KHu.

JIucr 3. Kapra-cxema opranusaniii MOHUTOPUHIA TEPPUTOPUH, HA KOTOPOM
OTpaXaloTCAd JJIEMEHThl MNPUPOAHOW Cpeabl M TeXHOC(hEephl, MOAJIEKAIINe
MOHMTOPHUHTY, a TaK)Xe pa30MBKa HAOJI0JaTEIbHOM CETH HAa TEPPUTOPUH.

OcrtanpHbple  rpaduueckue MaTepuaibl  MPEACTaBISAIOTCA IO  Mepe
HEOOXOMMOCTH.

IIpaBuia opopmiieHus: NpoexkTa
TekeT npoekTa nevaraeTcss Ha OAHOW CTOpoHE JucTa Oymaru ¢opmarta A 4.
[Ipu xomnvromeprnom mabope mexcma WCNONbB3yeTCa pasmep mmpudra 14
Times New Roman, mis 3aromoBkoB - 16 Times New Roman. MexcTpounsiii
unTepBai — 1,5. B mapamerpax cTpaHuIlsl ycTaHaBIMBAIOTCS MOJist: BepxHee — 2,0
cM, HIkHee — 2,0, neBoe — 3,0, mpaBoe — 1,5. AG3amubiii otctym — 1,27.



J1o v mocne Ha3BaHU pa3feioB U IJ1aB MPOMYCKAETCA OHA CTPOKA.

Opdorpaduss M TYHKTyaluss JOJDKHBI COOTBETCTBOBATh MPHUHSTHIM
npaBujiaM TIpaMMaTHUKHA PYCCKOTO s3blka. V3j0’keHHe MOKHO OBITh KpaTKUM,
YETKUM, HCKIIIOYAIONIMM BO3MOXHOCTh CYOBEKTHBHOTO WM JIBONCTBEHHOTO
TOJIKOBAHHSI.

PabGora, mpeacrtaBieHHas Ha 3alllUTy, JOJDKHA OBITh MEpeIUieTeHa WU
cOpoIIIOpOBaHa U UMETH JKECTKYIO OOJIOKKY.

3ammura
[locne mnpoBepkd y4eOHOrOo TMPOEKTa W HUCIPABICHUS HEIOCTaTKOB
PYKOBOJMTEIb JIa€T pa3pelieHUe Ha 3alIUTy. ABTOPHI pabOThI JIEJal0T COOOIIEeHHE
M0 OCHOBHBIM pe3yJIbTaTaM M TMPOEKTHBIM PEIICHUSIM (JIOKJIaJ TMPOBOAUTCS B
dbopme mnpesentannu, 30 MHUHYT), OTBEUAOT Ha BONpPOCHI. KTOromas OlieHKa
paboOTHI CKJIAIBIBACTCSI U3 OLIEHKH PYKOBOJMUTEIS, OLICHKU 3a JIOKJIAJl U OIIEHKH 3a
OTBETHI HA BOITPOCHI.

Pexomennyemas sureparypa (OcHoBHas [1-3], nonmonnurensHas [1; 3; 6;11-
13)).

MeToanyeckue yKa3aHusi o NMOAr0TOBKeE K KOJUIOKBUYMY

JIJIst yCnenHoW caauM KOJUTOKBHYMa, TOMYYSHHUS TI0 €r0 UTOTaM BBICOKOM
OIICHKM K HEMY HEOOXOJMMO TMPaBWIbHO TMOATOTOBUTHCA. lIpexne Bcero,
HEOOXOMMO 3apaHee 03HAKOMHUTHCS ¢ TEMOH KOJTOKBUYMa, BOTIPOCAMH, KOTOPHIE
OynyT 0OCYyXKIaThbCsl HA HEM. 3aTeM NoaOupaeTcs JUTepaTrypa Mo 3TOH TeMaTHhke,
TOTOBATCS OTBETHI HA BOIPOCHI.

Korma cTyaeHT wimer oTBET HA 3a/JlaHHBIN BOIIPOC, OH MOXKET IOJIh30BaThCSI
TaKUMH OCHOBHBIMHM MCTOYHHKAMU MHGOPMAIMK KaK: OMOTMOTEUHbIN MaTepuai u
NuTepHer. MoXHO oOpamartbcsi K HaydYHbBIM paboTaM W TPyJaM H3BECTHBIX
yueHbIX. Kaxnaplii cTyneHT, padoTas ¢ JIMUTEpaTypoil MO OMNpPEACICHHOW TeMme,
HE3aBUCUMO OT TOTO, Kakas TeMma 3aJlaHa, JIOJDKEH YMETh BBIICNATH TJIABHBIE
MOMEHTBI B Marepuajie. Takke Mpu IOUCKE HHPOPMAIMK CTYJICHT MOXKET
WCITIOJI30BaTh OJWH WJIM Cpa3y HECKOJbKO MCTOYHUKOB, CChUIASCh HA HUX TPHU

CBOCM OTBCTC.



1.
2.

BOHpOCLI AJIS MOATOTOBKH K KOJUNIOKBUYMY

Tema 1. «I'opHO€e NPON3BOACTBO U BO3AYLIHBIN 0acceiiH»
Kax Ha3pIBarOTCSt HOpMATHBBI KauecTBa aTMOC(HEpHOTO BO3IyXa?

Kaxkoe YCJIOBHUC TIIPUHUMACTCA 3a OCHOBY IIpU YCTAHOBJICHHU  IJIA

CTAIMOHAPHOT'O0 HCTOYHHKA BI)I6pOCOB HOpMaTuBa IIPCACIBHO HOOIIYCTHUMOI'O

BbIOpOCca (I1JIB)?

3.

Ha ocHoBaHmu kakoro AJOKYMCHTaA pa3pCuiacTcAa BI)I6pOC 3arpA3HAIOIIUX

BEIIECTB B aTMOC(HEpy OT CTAITMOHAPHBIX HCTOYHUKOB?

4.

Kakue Meppl NpPUMEHSIOTCS K MNPEAUPHUITHIO, UMEIOIIEMY BBIOPOCHI B

aTMOC(bepy, B ClIydasax, KOrla BO3HHMKACT YI'po3a 3J0POBbBIO HACCICHHUA H

OKpykarouien cpenae?

5.

Kakue MepomnpusiTuss 10 OXpaHe aTMOCPEpPHOro BO3AyXa  JOJDKHBI
OCYIIECTBIIAITCA TPU  pPa3MEIIEHUU, BBOJE B JICWCTBUE HOBBIX WJIH
PEKOHCTPYHUPYEMBIX TEUCTBYIOIINX MPEAIPUATUN?

Kakoe caHuUTapHO-TUTMEHHYECKOE TPEeOOBAHHWE JOJKHO BBINOJIHATHCS INPU
BBOJIE B OKCIUTyaTallUI0 HOBBIX U PEKOHCTPYHPYEMBIX TMPEANPUATHH,
COOPYKEHHMI U IPYrHMX OOBEKTOB, IPU COBEPIICHCTBOBAHUU CYILECTBYIOIINX U
BHEJIPEHUHN HOBBIX TEXHOJIOTHYECKUX MPOIECCOB M 000PYAOBaAHUS?

Kakme wMepompusiTusi JODKHBI  OCYIIECTBISATHCS HAa  MPEINPHUITHSIX,
JESTeNIbHOCTh KOTOPBIX CBSI3aHAa C BBIOpOCAMM 3arps3HSIIOIIMX BELIECTB B
atMochepy?

B kakux cimyyasx ycCTaHaBIMBAIOTCS HOPMATHBBI BPEMEHHO COTJIACOBAHHBIX
BbIOpOCcoB (BCB) BpenHbIx BemecTB B atMochepy?

Kakue TpeboBaHus MPEaBABISIOTCS K MPEANPHUITHIO P YCTAHOBJICHUH HOPM

TIJIB?

10.Kakue naHHBICE MPUHUMAIOTCS 33 OCHOBY TMPHU YCTAaHOBJICHHUH HOPMATHBOB

BCB?

11.Kakum oOpa3zom ycranaBiuBatotrcs HopmaTussl [1J]IB u BCB?

Pexomenayemas aureparypa (OcHoBHas [1-3], nononuutenbras [3-5; 14]).



Tema 2. «I'opHOE NPOU3BOACTBO M BOAHBII OacceiH»

1. Kakune BogoeMsbl SBISIOTCS 3arpsI3HEHHBIMU?
2. Yro ABiAeTCA KPUTEPUSMU 3arpsI3HEHUS BOJIbI?
3.  Kakoli mokazarenb SIBISIETCS SKOJOTHYECKHM CTaHIAPTOM, OLEHUBAIOIIUM

CaHUTApPHOE COCTOSIHHE BOJIHBIX OOBEKTOB?

4. Kakoe OCHOBHOE TpeOOBaHUE MPEIBSIBISETCS K KauyeCTBY BOJBI B BOJHBIX
oObekTax?

5. B kakux MecTax yCTaHABIMBAIOTCS HOPMATUBBI COCTaBa M CBOWMCTB BOJbI
BOJHBIX OOBEKTOB, KOTOPHIC JODKHBI OBITH OOCCIEYECHBI MPU CIYCKE B HUX
CTOYHBIX BOJ?

6. Ha xakom paccTOSSHUM OT IIyHKTa BOJIOTIOJb30BaHUSI YCTaHABIMBAIOTCS
HOPMAaTHBHBIE TPEOOBAHMS K KAUE€CTBY BOJBI HA IPOTOYHBIX BOJIOEMAX (peKax)?

7. Kakue npou3BOICTBEHHBIE CTOUHBIE BOJIbI 3aMpeliaeTcs cOpachiBaTh B BOJIHbBIE
OOBEKTHI?

8. PemeHne xakux 3a7a4 mpearycMaTpPUBACT KOHTPOJIb M YIPABICHUE KAYECTBOM
BOJIbI B BOJHBIX 00BbeKTax?

9. Kak ompenensercs COOTBETCTBHE YCIOBHH COpOCa CTOYHBIX BOJ B BOJHBIM
00BEKT CAaHUTAPHBIM TPEOOBAHUSIM?

10.B kakoMm ciydae ycnoBus cOpoca CTOYHBIX BOJI B BOJOEM COOTBETCTBYIOT
CaHUTAPHBIM YCIIOBHSIM?

11.Kakue Mephl JIOJDKHBI OBITh MPUHATHI NP HECOOTBETCTBUM YCIOBUN cOpoca
CTOYHBIX BOJ] B BOJOEM CaHUTAPHBIM TPEOOBAHUSIM?

12.3a cueT npoBeIeHUS KaKUX MEPOIIPUATHI MOKET ObITh CHIDKCHA KOHIICHTPAIIHS
3arps3HEHUs B peke?

13.ConepxkaHne KakuX XHMHYECKHX BEIISCTB B BOJC M KaKHWE CBOWCTBA BOJIBI
XapaKTepHU3yeT IMI0Ka3aTellb, HA3bIBAEMBIM OWOXMMHYECKUM TOTPEOJICHHEM
kucnopoaa (BIIK)?

14 Kak omnpexaemnsieTcss He0OXOoauMasi CTENEHb OYHCTKA CTOYHBIX BOJ OT
3arpsi3HEHHM, COJIep)KaHUE KOTOPBIX B CTOYHBIX BOJAaX, BHIOPACHIBAEMBIX B

BOJIOEM, HE COOTBETCTBYET CAHUTAPHBIM TPEOOBAHUSIM?



Pexomenayemas aureparypa (OcHoBHas [1-3], nononHauTenbHas [3-6; 14]).

Tema 3. « 'opHOe NPOU3BOACTBO U 3eMeJIbHbIE PecypChl»

1. JlaiiTe moHATHE JAerpagaudu  3emenb. Ha3oBUTE OCHOBHBIE  THIIBI
JeTpajialiviu.

2. [TepeunciauTe MHAUKATOPHBIC TTOKA3ATENM JIJIA OIEHKH CTEIICHU JIeTpaaiuu
3eMelb.

3. KakoB nopsiiok onpezeneHus yiiepoa ot Aerpajiaiuy mouB 1 3eMelib?

4, Kak ompenemsiercss 5KOIOTMYECKHI yIIep0 OT 3arpsA3HEHHs] 3eMelb

XUMHUYECKUMHU BEIIECTBAMMU?
5. KaxoBo 3nauenune k03¢pHUIMEHTOB SKOJOTUYECKON CUTyaluu?

Pexomenayemas aureparypa (OcHoBHas [1-3], nononuautenbras [1-8; 14]).

Tema 4. «IKOHOMHYECKHE ACTIEKTHI TOPHOH 3KOJIOTHID)
1. Urto npenacrasisieT co00il maTa 3a 3arpsi3HEHUE OKPYXKAIOIICH Cpebl, U s
KaKUX LIeJIeld OHA B3UMAETCSl C MPUPOIOIOIB30BATENIEH?
2. 3a KkakWe BHJAbl BO3JICUCTBUS HA OKPYXAIOIIYI0 MPUPOJHYIO Cpexy
B3MMAETCs IU1aTa ¢ MPUPOIONOIIb30BaATENECH?
3. N3 kakuX HCTOYHUKOB TMPEANPUSATHS OCYLIECTBISIIOT IUIATEXH 32
3arpsI3HEHUE OKPYIKAIOIIEH Cpebl?
4, N3 kakux BHUAOB TIUIATEXKEH CKIAIBIBAIOTCA CYMMAapHbIE IUIATEXKHU 3a
BBIOPOCHI BPEJIHBIX BEILIECTB B aTMOCc(hepy ¥ cOpoC B BOJIOEMBI?
S. C kakoil wnenbto mnpu pacuere aupPepeHUUpPOBAHHBIX CTAaBOK IJIAThI
OPUMEHAIOT KOA(PQGUIUEHTHl 3KOJOTMYECKOW CHUTyallMM M 3KOJOTMYeCKOM
3HAYMMOCTH COCTOSIHHSA aTMOC(EpPHOro BO3AYyXa, MOYBBI U BOJHBIX OOBEKTOB Ha
tepputopun Poccuiickoit ®enepaunn?
6. Urto Takoe 0a30BBIf HOPMATHUB TUIATHI 32 3arPS3HEHUE OKPYKAIOIIECH CPEbl,

KaKHE€ YCTAaHOBJICHBI BUAbI 0a30BBIX HOpMaTI/IBOB?



1. Yro Takoe yaenbHbINH SKOHOMUYECKUH yiepO OT 3arpsi3sHEHHs aTMochepsl U
BOJIOEMOB, TOYEMY OH YyCTaHOBJIeH B IieHax 1990 roma? 3HaueHUs yIEIBLHOTO
HKOHOMHYECKOTO yiepoa Jijisi aTMocepHOro Bo3ayxa v Bojoema?

8. Kax npu onpenenennn 6a30BOro HOpMaTHBA YUUTHIBAIOTCS WHMDIAIIMOHHBIC
MpolecChl, MpoTekaronme B Poccuiickoit denepanmu?

Q. Kax onpenensiercss koahHUIIMEHT OTHOCUTENLHOM OMMACHOCTH BellecTBa?

10. Ha xakue kateropuu MoJpa3aesieTcs Macca BEIOPOCOB BPEIHBIX BEIIECTB B
OKPY’KAIOLLYIO cpeny?

Pexomennyemas nureparypa (OcHoBHas [1-3], nononuutensHas [14]).

OO0pa3ipl SK3aMEHAIMOHHBIX OMJIETOB, BOIPOCHI HA SK3aMEH, TpeOOBaHUs K
opopmieHuo paboOT, a TakkKe METOJAMYECKHE MaTepualbl, ONPEACISIONe
MpOIEAYpPHl OILICHUBAHUSI 3HAHUW, YMEHUU U HABBIKOB, KPUTEPUHU U TOKA3aTENH,
HE0OXOMMBbIE VISl OLICHKW 3HAHHUM, YMEHUM, HABBIKOB M XapaKTEPU3YIOIINE ITAITbI
dbopMupoBaHUs KOMIIETEHIIMA B  TIpollecC€ OCBOEHUSI  00pa3oBaTEILHOMN

MpOrpaMMBbl NpeacTaBieHsbl B [Ipunoxenun 2.



[Tpunoxenue 2

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHMs

«/{aabHeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

®OH/ ONEHOYHbLIX CPEJACTB
o AucuMIVInHe «["OpHONPOMBIIIEHHAS KOOI U
Hanpasaenue noarorosku 21.05.04 «I'opHoe nemno»
Cneunanuzanus «OTKpbITbIE TOPHBIE pAOOTHD)
dopMa NOATOTOBKH 0OYHAA

BaaauBocTok
2015



IHacnopTt poHaa OLIEHOYHBIX CPEACTB

o JTUCHMIIJIMHE ((FOpHOHpOMbIHIJIeHHaﬂ IKOJIOTHUA»

Koz n popmymmposia Oransl OpMUPOBAHUS KOMIIETEHLIUN
KOMITETCHITUU

OIIK-6 roTOBHOCTH 3Haer OCHOBHBIE TIOJIOKEHUS TOCYAapCTBEHHOMN

UCII0JIb30BAaTh HAYYHBIE ctpaterun PO obecriedeHus SKOJIOTHYECKOM

3aKOHBI U METOBI IIPU 0€e30I1aCHOCTH. BosneiictBue TOPHBIX

OLICHKE COCTOSIHUS NpEANpPUITHI Ha OKPYXAIOIIYI0 Cpeny.

OKpY’Karolleil cpeibl B OcHOBHBIE IPUPOJOOXPAHHBIE

chepe pyHKIIMOHUPOBAHUS HOPMAaTUBHBIE JOKYMEHTBI

IIPOU3BOJICTB 110 YmMmeer BoIgBiISTE OmacHble M BpeIHbIE (PAKTOPHI

JKCIUTYaTallMOHHOM TOPHBIX MPEANPUATHNA, BO3ACHCTBYIOIINE HA

pasBelike, 100bIUe U OKPY>KaIoIIyl0 MpupoaHyt cpeny. CTaBUTh

nepepadoTKe TBEPABIX U pellaTh 3a/Jayd KOMIUIEKCHOTO aHajlu3a,

MIOJIE3HBIX HCKONIAEMBIX, a CBA3aHHbIE C  OpraHu3aluend  3alluThl

TaKKe MPU CTPOUTEIHCTBE MPUPOJHOM Cpeibl OT BO3IEUCTBUSL TOPHOTO

Y DKCIUTyaTaluu MIPOU3BOJICTBA

MO/I3€MHBIX OOBEKTOB Bnaneer COBpeMeHHBIMI/I METOJaMU  NPOBEACHUS
AKOJIOTUYECKOU SKCIEPTU3bl U MOHUTOPHUHTA
00BEKTOB TOPHOITPOMBIIIJIEHHOTO
KOMILUIEKCa

IIK-2 Bnagenue Mmetonamu | 3HaeT YpoBeHb JOMYCTUMBIX U BPEAHBIX HAarpy30K

PaIMOHATILHOTO U Ha IPUPOJIHYIO Cpesly

KOMILUTIEKCHOTO OCBOEHUS YwMmeer [IporHo3upoBath cocTosiHre Ouocdepsl Mpu

reopecypcHOro Pa3IMYHBIX PEKUMAX TOPHBIX MPEANPUITUHI

MIOTEHIMAaJIa HEAP Brnageer | OOmuMu OpUHIMIIAMH pacdyeTa BHIOPOCOB
TOPHONPOMBIIIUICHHBIX —~ OPEANPUATHA B
aTMoc(epy 1 BOJJOEMBI.

No | Kontposmpyemsbl Kopp! u sTanst Ol11eHOYHBIE CPEJICTBA
/T € TEMBbI dhopmupoBaHUs TEKYIIUH KOHTPOJIb | MPOMEXKYTOUHAS
JUCTIUTUTAHBI KOMIIETEHITU I aTTecTaIus
1 | BBenenue. OIIK-6 3HAET Bomnpocs k
['opHOnpoMBIIILITE sK3aMeny 1
HHasl 9KOJIOTHS yMeeT
KaK HaykKa BJAJICET Bomnpocsr k
sK3ameny 1
2 | OcHOBHBIE OIIK-6 3HAET Bompocs k
9KOJIOTUYECKHE sK3aMeny 2-4
poOIeMbI TIPH yMeeT [IpakTraeckoe
TOPHO100BIBAIOII] 3ansTHe 1
el AeSATENbHOCTH BIIAJIEET Bomnpocsr k
9K3aMeny 2-4




3HaeT Komnoxksuym  mo | Bompocs! k
[Tpobremsl
teme 1 (YO-2) sKk3aMeHy 5-13
OXpaHbI
BO3TYIIHOM K-2 yMeeT [IpakTrueckoe
v 3aHsATHE 2
Cpellbl B TOPHOM
BJIa/ieeT Bormpocsr k
nene
sK3aMeHy 5-13
3HaeT KomnokBuym  mo | Bompocs! k
[TpoGnembl teme 2 (YO-2) sk3ameny 14-21
OXPaHBI BOTHBIX | v o yMeeT [IpakTuyeckoe
pecypcoB B 3aHsTHE 3
TOPHOM JIesie BIIAJICET Bormpocs! k
sKk3ameny 14-21
[Tpob6memsl 3HAeT Bormpocsl k
OXpaHbl U sK3aMeny 22-23
PalMoOHANBHOTO | 1o 5 yMeeT [IpakTuyeckoe
MCIIOJIb30BAHUS 3aHsTHE 4
HEJp B TOPHOM BIIaJICeT Bormpocsr k
nene sK3aMeny 22-23
3HaeT KomnoxkBuym  mo | Bompocsr k
[TpoGemsr teme 3 (YO-2) sK3amMeHy 24-28
OXpaHbl 3eMHOMN K-2 yMeeT [IpakTuyeckoe
MMOBEPXHOCTH B 3aHsTHE 4
TOPHOM JIeJIE BJIAJIEET Bomnpocsr k
JK3aMeHy 24-28
AHTpPOIIOTEHHOE 3HaeT Bormpocsr k
BO3JICHCTBUE sk3aMeny 29-36
TOPHOOOOTATUTE yMeeT Kondepennus
BbHBIX IK-2 BJIaJIeET Bonpocsl k
KOMOMHATOB sK3ameHy 29-36
('OKoB) Ha
MIPUPOIHYIO
cpeny
3HAET KomnokBuym  mo | Borpocs! k
HopmupoBanue teme 4 (YO-2) sK3ameny 37-42
HETaTUBHOTO K-2 yMeeT [IpakTuyeckoe
BO3J€HCTBHUSA HA 3aHATHE 5
3KOCHUCTEMBI BJIaJIEET Bormpocsl k
sk3ameny 37-42
3HAeT Bomnpocs! k
sk3ameny 43-44
I'opHo-
. yMeeT [IpakTrueckoe
HKOJIOTHYECKHI
3aHATHE 6
MOHHUTOPHHT [1K-2
oK aromeit (mpoekTHOE
Py o0ydeHue)
Cpenbl
BJIaJIEET Bomnpocs! k

sk3ameny 43-44




IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIUMI

Koa u dranbl popMUPOBAHUS KpUTEepUHn NnoKa3aTeJmn

¢popmyaupoBka | KOMIETEHUHH

KOMIIETEHIIH U

OIIK-6 OcHoBHbIE 3HaHME OCHOBHBIX | JleMoHCTpupyeT

TOTOBHOCTE MOJIOKEHUS MOJIOKEHU I 3HaHHE OCHOBHOI'O

HCIIO0Ib30BaTh FOCYJAapCTBEHHON | TOCYAapCTBEHHOM | MPOTPaMMHOIO

HAaY4YHBIE 3aKOHBI crpareruu PO crpareruu PO Marepuaia

U METO/bI IPU obecrieueHus obecrnieueHus (ompenenenuit,

OIICHKE 9KOJIOTHYECKON 9KOJIOTHYECKOU MTOHSATHUI),

COCTOSIHUS 0€30I1aCHOCTH. 0€30I1aCHOCTH. CIIOCOOHOCTH

OKpYy>Karoleu 3HaeT Bo3zneiicTBue 3HaHHE OCHOBHBIX | JOCTATOYHO IOJIHO

cpenbl B chepe (OpOTOBBI | TOPHBIX BHUJIOB BO3JICHCTBUS | M JIOTHYCCKH YCTKO

(YHKIIMOHUPOBAH | YPOBEHbD) NpEANPUITHI HA TOPHBIX €ro M3JI0KHUTh;

Ys IPOU3BOICTB OKPY>KaIOIIIYIO MPEANPUITHI HA 3HAHHE OCHOBHBIX

o cpeny. OCHOBHBIE | OKPYKAIOIIYIO MIPUPOIOOX PAHHBIX

AKCIUTyaTalliOHHO MIPUPOJOOXPAHHBIC | Cpelly. 3HAHUE HOPMAaTHUBHBIX

i pa3BeJiKke, HOPMAaTHBHBIC OCHOBHBIX JTOKYMEHTOB

JIOOBIYe U JIOKYMEHTBI MIPUPOIOOX PAaHHBIX

nepepaboTke HOPMAaTHBHBIX

TBEPABIX JIOKYMEHTOB

MOJIE3HBIX Br1saBasaTh YmMmeer JleMoHCcTpUpYyET

HCKONAaeMbIX, a OITacHBIC U CaMOCTOSATEILHO yMEHHUE TTPaBUILHO

TaKKe Mpu BpeaHbIe (PAKTOPHI | BHIABIATH OMACHBIE | U 0OOCHOBAHHO

CTPOUTEILCTBE U TOPHBIX Y BpEIHbIC BBISABIIATH OITACHEIC

AKCIUTyaTaIluu MIPEANPUSITHH, (haKTOpBI TOPHBIX 1 BpEIHbBIC

IMOI3€MHEBIX BO3JICUCTBYIOIINE | TIPEATIPUATUH, (haKTOpBI TOPHBIX

00BEKTOB Ha OKPY’KaIOIYI0 | BO3JEHCTBYIOLINE MpEeANPUITHH,
MPUPOJHYIO CPENY. | HA OKPYKAIOIIYIO BO3JICUCTBYIOIIHE
CraBuTh U pemiath | OIPUPOIHYIO CPENy. | Ha OKPYKAIOIIYIO

ymeer 3a1a4u CraBuTh U pemiath | NPUPOAHYIO CPELY.
(MPOABUHYT | KOMILJIEKCHOTO 3aJa4n CraBuTh U pemarb
BIif) aHanusa, KOMILJIEKCHOTO 3a/1a4u
CBSI3aHHBIE C aHanusa, KOMILJIEKCHOTO
opraHu3anuein CBSI3aHHBIE C aHaJn3a,
3aIUTBI opraHusanuein CBSA3aHHBIC C
IIPUPOJHOM Cpelbl | 3alUThI OopraHu3anueu
OT BO3JCHCTBUSA MIPUPOJHOM CpElbl | 3ALIUTHI
TOPHOT'O OT BO3JEHCTBHUS IIPUPOJHON Cpebl
IIPOU3BOJICTBA TOPHOT'O OT BO3ACUCTBUSA
IIPOU3BOJICTBA TOPHOTO
IIPOU3BOJICTBA
CoBpeMeHHBIMU Braneer JleMoHCTpHUpYyET
METOAAMU COBPEMEHHBIMU CBOOO/IHOE U
IIPOBEICHUS METOaMHU rirybokoe
BIIAJICET JKOJIOTUYECKOU [IPOBEACHUS BIIaJICHUE
(BBICOKHMH) | DKCHEPTHU3BI U 9KOJIOTUYECKON IIPOTrpaMMHBIM
MOHUTOPHHIA AKCIIEPTU3BI U MaTEepUajIOM,
00BEKTOB MOHUTOpPHHIA BIIAJICHUE
TOPHONPOMBIIIJIEH | 0OBEKTOB COBPEMEHHBIMU




HOI'0O KOMIIJICKCa

TOPHOIIPOMBIIILIICH
HOT'O KOMILJIEKCa

METOAaMH
MIPOBEACHUS
JKOJIOTHYECKOU
AKCIIEPTHU3HI U
MOHUTOPHHTA
00BEKTOB
TOPHOTIPOMBIIILICH
HOTr'0 KOMILJICKCA

I1K-2 Bnanenue
METOJAMH
paIMoHaILHOIO U
KOMILIEKCHOTO
OCBOEHHS
reopeCcypCHOro
MOTEHIIMAJIa HEJP

YpoBeHb
JIOITYCTUMBIX U

3HaHHE YpOBHEM
JIOITYCTUMBIX U

JleMoHCTpUpYyeT
3HaHUE YPOBHEN

?ESEEFOBBHZ BPEIHBIX HAIPY30K | BPEIHBIX HATPY30K | JOIMYCTHUMBIX U
ypOBEHD) Ha MPUPOJTHYIO Ha MPUPOTHYIO BPEIIHBIX HArPy30K
cpeny cpeny Ha IPUPOHYIO
cpeay
[Iporno3upoBarb Ymeer JleMoHCTpUpyeT
COCTOSIHUE UCTIOJIb30BaTh YMEHHUE MPaBUIBHO
ounocdepsl pu HAy4YHBIC 3aKOHBI, | 1 0OOCHOBaHHO
Pa3INYHBIX METOBI IPU MIPOTHO3UPOBATH
peKUMax pabOThl | OIICHKE COCTOSIHHSI | COCTOSIHHE
ymeer TOPHBIX } OKpYyXaromien ouocdepsl mpu
e — peapUATHIA Cpelbl, pa3IMYHBIX
bii) IPOTHO3UPOBATH pexuMax padoThI
COCTOSIHUE TOPHBIX
ouocdepsr npu MPEIIPUATHIA
pa3IMYHBIX
peXUMax paboThbl
TOPHBIX
IPEATPUATUI
O6ummu Brnaneer naBpikamu | JleMoHCTpupyer
NPUHIUITIAMA CaMOCTOSITENILHOTO | CBOOOJIHOE
pacuera BEIOPOCOB | pacueTa BEIOPOCOB | BiaJIeHHE
TOPHOIPOMBIIIJICH | TOPHONPOMBIIIICH | HAaBBIKAMHU
BJIaJieeT HBIX MPEINPUATUI | HBIX MPEANPUITUH | CAMOCTOSITEILHOTO
(BbIcOKMI) | B aTMochepy u B atMocepy u pacuera BbIOpOCOB
BOJI0EMBbI BOJI0EMBI TOPHONPOMBIIIIJIEH

HBIX NPEAIPUATHI
B aTMocdepy U
BOJIOEMBI




MeToauueckune MaTepHaJbl, OIIPCACIAIONINEC ITPOHECAYPHI ONCHUBAHUA
pe3yJabTaToB OCBOCHHUSA TUCHHUILJIMHDBI

OueHouyHbIEe CpeCTBA 1Sl MPOMEKYTOUYHOM aTTecTAlNH
[IpomexxyTouHass arrecTamusi, B COOTBETCTBHM C YYEOHBIM ILJIAHOM,

IpeaycMaTpUBAET FK3aMEH B KOHIIE 2 CEMECTpa.

Cnmcok BOIIPOCOB HA 3K3aMeH

1. [ean m 3agauu AUCUMIUIMHBL «[ OpHONPOMBILITIEHHAS 3KOJOTH»,
OOBEKTHI U3YUCHHUS.

2. [IpupogHble  SKOJNOTMYECKHME  CUCTEMBI, WX  HW3MEHEHUS B
pe3ynbTaTe rOpHOAOOBIBAOLIEH AEATENbHOCTH.

3. Buapl TEXHOTEHHOTO BO3JCHUCTBUS HAa OKPYXKAIOUIYI) IPUPOIHYIO
cCpelly: paspylleHue, HapylleHue, 3arps3HeHue. Harpyska Ha mpuUpoAHyro cpemry
IPU [IPOBEJIEHUU TOPHBIX PaldoT.

4. Bo3zoOHOBnsieMble M HEBO30OOHOBIISIEMbIE,  HCUEpHaeMble U
Heucuepnaemble  pecypchl  3emiid  —  OMOJOTMYECKHE, MUHEpaJIbHBIE,
sHepreTryeckre. CrocoObl BOCCTAHOBJIEHUS M HapalllMBaHUs BO300HOBIISEMBIX
pPECYpPCOB B TOPHOM JIEIE.

S. Boinenenre ra3a v nbUId IpU BEIEHUU TOPHBIX padOT (IIpH OTKPHITOM
Y TIOJI3€MHOM 100bIYE, MepepadOTKe U TPAHCTIOPTUPOBKE MOJE3HBIX UICKONAEMBIX U
MyCTBIX TIOPOJI, UX CKIaaupoBaHun). [IpobieMbl 0XpaHbl BO3AYIIHOW CpEIb.

6. Knaccudukanms  METOIOB  OYUCTKM  OTXOMASIIMX  Tra3oB U
IPOMBIIIUIEHHBIX BBIOPOCOB B aTMOc(hepy.

7. MeTtonbl 1 000pynOBaHHE ISl OYMCTKU Ta30BBIX BHIOPOCOB OT MBLIH.
MeTob1 1 000pyIOBaHUE /1711 OYUCTKHU Ta30BbIX BEIOPOCOB OT ra3os.

8. WcTOYHUKN M Pa3HOBUIHOCTH IIYMOBOIO 3arpsi3HEHUsT aTMOCQepshl.
3akoH «O0 oxpaHe aTMOC(HEPHOTO BO3AyXay.

9. Meponpusits, CHWXAKOIIKME WIM  YCTPAHSIOIIUE  JIOKAJIbHbBIE
3arpsi3HEHUST  aTMOc(epbl MpU  BCEX BUIAAX TOPHBIX pabOT M CMEXHBIX

MIPOU3BO/ICTB.



10. Meroabl onpenenaeHUs: mapameTpoB myma. MepornpusiTus 1o 3aiure
OT LIyMa U BUOpaIuu.

11. TIlpenenbl AOMYCTUMBIX BBIOPOCOB B aTMoc(epy BpEIHBIX BEIISCTB
P MPOBEJICHUHU TOPHBIX Pab0OT. MeponpusITHs O CHUKEHUIO YPOBHS BEIOPOCOB B
atMocdepy.

12.  Meronpl omnpeAeneHus KayeCTBEHHBIX IOKazareled  BO3/yXa,
KOHTPOJILHO-U3MEPUTENIbHAS anmaparypa s 3THX [eJeH.

13. [lpuHIUIIBI YTUIM3AIIMN U UCTIOJIH30BAHUS IIAXTHOTO METaHa.

14. Hcnonb3oBaHue BOJbI B TOpHOM Jene. CxeMbl BOAONOTpeOIeHUs Ha
MIPOU3BOJICTBE.

15. HcrouHWKH 3arps3HEHUS BOJLI B TOPHOM Jene. MepomnpusTus 1o
CHI)KCHUIO YPOBHSI 3arps3HEHUSI B TOPHOM JI€JI€ M CMEXHBIX MPOU3BOJICTBAX,
OCHOBBI BOJIHOTO 3aKOHO/IaTEIbCTBA.

16. TpeOGoBaHusi K COCTaBy M CBOHCTBaM BOJAbI MO OOBEKTaM €€
UCITI0JIb30BAHUS B TOPHOM JIETIC.

17. TloTepu UCmONIB3yeMOl BOJIbI, €€ 3arps3HEHUE B TOPHOM JIETIE.

18. Crounsie Boabl ux kiaccudukaius. [Ipous3BOACTBEHHBIE CTOYHBIE
BOABI. BUIBI TPOM3BOJICTBEHHBIX CTOYHBIX BOJ, WCTOYHUKH OOpa30BaHHS Ha
TIPOMBITIUICHHOM TIPEATPHUSATHH.

19. TIJK BpemHbIX BEIIECTB B CTOYHBIX BOJIaX TOPHOTO IMPOM3BOJICTBA.
MeTonpl ompeneneHrs mapaMeTpoB KadyecTBa BOJBI, KOHTPOJBHO-U3MEPUTEIbHAS
arnmaparypa i 3TUX LeeH.

20. Knaccudukarus METOAOB OYHCTKH CTOYHBIX BOJ IO XapaKTepy
BO3JICUCTBHSI Ha 3arpsA3HSIONIME BEIIECTBA M M0 XapakTepy MPOTEKAIOIINX
IPOLIECCOB.

21. Ilpomeccsl m 000pyqOBaHHE MEXAHUYECKOW OYMCTKUA CTOYHBIX BOJI,
XUMUYECKONM  OUYMCTKH  CTOYHBIX BOJ  (HEHTpanmuzamusi, OKHCICHHE U
BOCCTAHOBJICHHE).

22. Hcnonp3oBaHME MOA3EMHOTO ITPOCTPAHCTBA 36MHBIX HEJP.

23. IloTepu TmONE3HBIX MCKOMAEMBIX B TOPHOM €€ W UX ydYeT.
Mepornpusatdss 10  CHIKCHHIO  TOTepb.  KOMIUIEKCHOE  MCITOJIb30BaHUE

MHHEPAJIBLHBIX PECYPCOB.



24. Meponpuarusi IO CHUKEHUIO MacIITa00B HApYyIIEHUN MOBEPXHOCTH B
TOPHOM JIETIE.

25. 3eMelbHBIE PECYpPChl — CEIIbCKOXO3SMCTBEHHBIC, JIECHBIE M IPOYHE.
OTtBox  3emenb 1mojJ  TopHble  mpeanpuatus. «OCHOBBI  3€MEIBHOTO
3aKOHOJIATEIbCTBA» B TOPHOM JIEJIE.

26. Hapymienne 3eMHOIl TOBEPXHOCTH NPHU BEJACHHH OTKPBITHIX TOPHBIX
pabor.

27. Mertoapl UCCIEIOBaHNS KAaYECTBEHHBIX XapaKTEPUCTUK MMOBEPXHOCTH,
MOYB, TOPOI.

28. Meroapl peKyJIbTHBAIIMN HAPYIIICHHBIX U 3aTPSI3HEHHBIX 36MEb.

29. Ortxonsl (TBepAbIC, XUAKHE M ra3000pa3HbIC) TOPHBIX IMPOW3BOICTB
U UX UCIOJIb30BAaHHUE.

30. CnocoObl CKIaAUPOBAHUS YIIECOACPNKAIUUX U  PATUOAKTUBHBIX
TOPHBIX TOPOJ.

31. /3BnedyeHHe METAILIOB U IPYTUX TOJIE3HBIX COCTUHEHUN U3 OTXO/IOB.

32. TexHoyoruu BTOPUYHOM repepabOTKU OTXOOB.

33. Teepapie 0TXObI METAJUTYPTUUECKHUX 3aBOJOB (IILJIAKU, IIJIaMbl, KEKH,
OKaJInHA).

34. [IlpuHIMIBI  CO3MaHMS  MAJIOOTXOJHBIX  pecypcocOeperaronmx
TEXHOJIOTUH.

35. Hcmonp3oBaHWE OTXOJOB B  KA4eCTBE BTOPUYHOTO  CBIPHA.
[TepepaboTka u YTUIIA3ALUS OTXO/JIOB ropHOA00bIBatOIIEH "
ropHornepepadaThIBAIOIICH MPOMBIILIECHHOCTH

36. TexHoyOrHs 3KOJIOTHUECKH 3aMKHYTOTO ITPOU3BOICTBA.

37.  Ocuosusie HopMatuBsl: [1/1B, BCB, HAC, IIHOOJIP u np.

38. IlpenmenpHO [OMyCTHMBIC KOHIIGHTPAIMU IS OCHOBHBIX BHJIOB
3arpsi3HATENEH aTMOC(EPHOTO BO3AyXa.

39. [Ilomarue xayecTBa OKpyXaromieil cpenbl. Kpurepum Kkadectna.
CanurapHo-rurnennueckue kpurepun kadectsa. [IJIK u ObYB.

40. OOmme TpeboBaHUs K KaueCcTBY aTMocepHOro Bo3ayxa. PasnenbHoe
HOpPMHUpOBaHUE KadecTBa aTMocdepHoro Bo3ayxa. Buasl I1JIK BpeaHbix BemiecT

B aTMOC(EpHOM BO3/yXE€.



41. HopmupoBaHue KayecTBa BOJAbl B BOJHBIX OOBEKTaX MUTHEBOTO U
KyJIbTYpHO-ObITOBOTO  Ha3zHaueHus. [lokazatenu  (KpuTtepuu)  BpPEIHOCTH
XUMHUYECKOTO BEIIECTBA B BOJIE MUTHEBOTO U KYJIBTYPHO-OBITOBOTO HA3HAYCHMUSI.

42. HopmupoBaHH€e KayecTBa IMOYB.

43. IlpaBoBbIE OCHOBBI 3alllUTHI OKpYyXkarolmiei cpeabpl B Poccuiickoi
®enepanuu. OOBEKTHI OKpYXalolled cpeibl, MOAJekallhe IMpPaBOd 3allluTe B
Pocculickon ®@enepanum.

44.  Mepsbl IOPUIAYECKOU OTBETCTBEHHOCTH 3a HapyllIeHue
IPUPOAOOXPAHHOIO 3aKOHOIaTEIbCTBA.

45.  MOHUTOPUHT OKpYyXXalollled cpeabl B pailoHaxX BO3JCUCTBUS

MPEANPUATANA TOPHOIIPOMBIIUIEHHOTO KOMILIEKCA.

IIpuMepHBbIH BAPUAHT IK3aMEHALIMOHHOI0 OMJIeTa

IK3aMeHAIHMOHHBINA OmJieT Ne 1

1. IlpupogHble SKOJOTMYECKHE CHCTEMbI, HMX HW3MEHEHHS B pe3yjbTare
TOPHO0OBIBAIOUIEH JEATENBHOCTH.

2. Meponpusatus, CHIDKAIONIME WM YCTPAHSIONIME JOKAJIbHBIC 3arps3HEHUS
aTMoc(depsl TP BCEX BUAAX TOPHBIX pabOT U CMEXKHBIX POU3BOJICTB.

3. IonstTne xavectBa Okpyxkaromei cpenbl. Kputepun kauectBa. CaHHUTapHO-

ruruennyeckue kpurepun kadectsa. [IJIK u ObYB.

IK3aMeHAIIMOHHBIN OmJieT Ne 2

1. Bo3oOHOBIsIeMbIE W HEBO300OHOBIIIEMbIE, HCUEpPIIaeMble U HEHUCUYepraembie
pecypchl 3eMi — OMOJIOTUYECKHE, MUHEpalIbHbIE, dHepreTudeckue. CrocoObl
BOCCTAHOBJICHHS U HapaIlIUBaHUS BO30OHOBIISIEMBIX PECYPCOB B TOPHOM JIEJIE.

2. Ucnonw3oBanue Boasl B TOpHOM jene. CxeMbl BOJOMOTPEOJICHHS Ha
TIPOU3BOICTBE.

3. MOHUTOpPUHT OKpY’KalIleld cpenbl B paiioHax BO3ACUCTBUS MPEANPUITHI

T'OPHOIIPOMBIIIIICHHOI'O KOMILICKCA.



IIpoBeaenue 3x3aMeHa

Ha »K3aMeHe pa3penieHo HCHOJb30BaTh PYUYKYy C YEpPHWIAMU CHHETO,
(Gb10JIETOBOTO MJIM YEPHOTO 1IBETA, JIUCTHI OyMaru ¢popmara A4.

Hcnonp3oBaHne MOOWIBHBIX CPEACTB CBSI3W, CIIPABOYHOW JIUTEPATYPHI H
JIPYTUX MOCOOUIi Ha SK3aMEHE HE pa3peliaeTcs.

CtyaeHThl IO OTHOMY 3aXOJISIT B ayAUTOPHUIO, IEPEIAIOT 3aUETHYIO KHIKKY
PK3aMEHATOpy W OepyT SK3aMeHalUOHHBIM OuieT. CTyIeHT 3aHMMaeT MECTO B
ayJIMTOPUH, YKa3aHHOE SK3aMEHATOPOM.

[To 3aBepuieHUH BpeMEHH, OTBEACHHOTO Ha MOArOoTOBKY (30-40 MuHyT),
CTYJEHTbI OTBEUYAIOT 3K3aMEHATOPY Ha BOIPOCHI 3K3aMEHAILIMOHHOTO OMIIETA.

CtyaeHT B X0/i€ OTBETa Ha BONPOCHI AK3aMEHAIMOHHOTO OWIieTa JI0JKEH
MOJTHOCTBIO PACKPBITh COJACP)KAHWE TIOCTABIICHHBIX TEOPETHYECKHX BOIPOCOB,
BEPHO 1 0OOCHOBAHHO PEIIUTH MpaKTHUeckue 3aaanus. [locie oTBera cTyneHTa mno
OwieTy npemnojiaBaTelib BIIpaBe 3a7aTh JIOMOJHUTEIbHBIE TEOPETUUECKUE BOTPOCHI
U JaTh JIJISl PEIICHUS MPAKTHYECKHE 3aa9H 110 IPOTPaMMe TUCIIUTLTHHEI.

Ha ocHOBe moJiy4eHHBIX OTBETOB Ha BOIMPOCHI 9K3aMEHAIIMOHHOTO OuiieTa u
JOTIOJTHUTENBHBIC BOMPOCHI 1O MPOTpaMMe TUCIUTIINHBI, TPETO1aBaTellb CTAaBUT

OICHKY 3d 3K3aMCH B COOTBCTCTBHUH C KPUTCPUAMHU OLICHUBAHUA.

Kpurepuu oneHuBaHus 3K3aMeHa

Broicokuii ypoBenb (OTmMeTka «5») CTaBUTCS, €CIU CTYJIEHT IPABHIIBHO
OTBETWJI HAa BCE€ TEOPETUYECKHE BOMPOCHI OWJieTa U OTBETUJ Ha BCe
JOTIOJIHUTENIbHBIE BOIPOCHI.

IoBbimieHHbIH ypoBeHb (OTMeTKa «4») CTaBUTCA, €CIM CTYJEHT
MPaBUJIBLHO OTBETUJI Ha BCE TEOPETUUYECKHE BOIMPOCHI OWiIeTa, HO OTBET ObLI HE
MOJIHBIM.

Ba3oBblii ypoBenb (OTmMeTka «3») CTaBUTCA, €CJIM CTYACHT OTBETHJI Ha
OIMH W3 TEOPETUYECKHX BOIMPOCOB Owiiera M YaCTUYHO OTBETHJI Ha

AOITIOJIHUTCIBbHBIC BOIIPOCHI.



Huskuii ypoBenb (OTMeTKA «2») CTaBUTCS, €CIU CTYJACHT HE OTBETUJ HU
Ha OJIMH TEOPETUYECKUHA BOIPOC OWiIeTa W HE OTBETWUJI HA JOMOJHUTEIHHBIC

BOIIPOCKHI 3K3aMCHATOpaA.

IToBTOpHASI MPOMEKYTOYHAS aTTECTALMA
CryaeHT, UMEIOIINNA aKaJIeMUYECKYIO0 3aJI0JDKEHHOCTh M0 JHUCLHMIUIMHE 32
y4eOHBII CEMECTp BIIpaBe JIMKBUIUPOBATH €€ B X0J/1€ MOBTOPHON MPOMEKYTOUHOU
aTTecTalluy, HO He 0oJiee IByX pas.
IloBTOpHAsA NpoOMEKyTOYHAss aTTECTAlMsl IPOBOJMTCS B BHUJAE JK3aMEHA.
Crmcok BOIIPOCOB HA DK3aMEH U CTPYKTYpPaA HK3aMEHALMOHHOIO OMIIETa OCTAOTCS
TEMM XK€, KaK M IpPU IPOBEACHUHU IMPOMEKYTOYHOM aTTeCTallid B IIEPUOI

DK3aMEHAIIMOHHOMN CECCHMU.

ITIpoBenenue 3xk3amMmeHa

Ha »k3ameHe paszperieHo UCHOiIb30BaTh PYUKy C UYEpPHUJIAMU CHHETO,
(b10JIETOBOTO MJIM YEPHOTO 1IBETA, JINCTHI Oymaru ¢popmara A4.

Ucnonb3oBaHue MOOWIBHBIX CPEIICTB CBSI3M, CIPABOYHOM JUTEpaTyphl U
JPYTUX MOCOOMIA Ha SK3aMEHE HE pa3pelnaeTcs.

CryneHTsl IO OAHOMY 3aXOJSAT B ayIUTOPHUIO, MEPEIAIOT 3aUYETHYI0 KHUKKY
AK3aMEHATOpy M OepyT HsK3aMeHalMOHHBbIN OwneT. CTyAeHT 3aHMMaeT MECTO B
ayIUTOPUH, YKa3aHHOE SK3aMEHATOPOM.

[To 3aBepuieHUH BpeMEHM, OTBEACHHOTO Ha MOATrOTOBKY (30-40 MuHyT),
CTYJICHTBI OTBEUAIOT IK3aMEHATOPY Ha BOMPOCHI SK3aMEHAIIMOHHOTO OUJIeTa.

CtyaeHT B X0/€ OTBETa Ha BOMPOCHI AK3aMEHAIMOHHOTO OWJIeTa JTOJKEH
MOJTHOCTBIO PACKPBITh COJACP)KAHUE TOCTABJICHHBIX TEOPETUYECKUX BOIPOCOB,
BEPHO ¥ 0OOCHOBAHHO PEIIUTH MPAKTUUECKHUE 3aqaHUSI.

[Tocne otTBera cTymeHTa 1O OWJIETy TMpENoJaaBaTelilb BIpPaBe 3a4aTh
JIOTIOJTHUTEJILHBIE TEOPETUYECKUE BOMPOCHI M JaTh JJIs PEIICHUS MPAKTHUYECKUE

3aa4M I10 IIporpamMme U CHUILIINHBI.



Ha ocHoBe IMOJIYYCHHBIX OTBCTOB Ha BOIIPOCHI 3K3aMCHAITMOHHOT' O ouiieTa u
AOMOJHUTCIIBHBIC BOIIPOCHI IO IIPOrpaMMC AUCHUINIMHBI, IMPCIIOAAaBATCIIb CTABHUT

OICHKY 3d 9K3aMCH B COOTBCTCTBHUH C KPUTCPUAMU OLICHUBAHUA.

KpuTtepun onennBanus 3k3aMeHa (B Xo/ie IOBTOPHOMH ITPOMEKYTOYHOM

aTTecTalym)

Boicokuii ypoBenb (OTMeTKa «5») CTaBUTCS, €CIU CTYJCHT IPaBHIIBHO
OTBETUJI HAa BCE TEOPETHUUECKHE BONPOCHl OuiieTa W OTBETHWJ Ha BCe
JIOTIOJITHUTEJIbHBIE BOPOCHI.

IoBbimieHHbIH ypoBeHb (OTMeTKa «4») CTaBUTCA, €CIM CTYJEHT
MPaBWIbHO OTBETHJI Ha BCE TEOPETUUYECKHE BOIPOCHI OWIieTa, HO OTBET ObLI HE
MTOJTHBIM.

ba3oBblii ypoBenb (OTMeTKa «3») CTaBUTCS, €CIM CTYACHT OTBETWJI Ha
OIUH U3 TEOPETHYECKUX BOMPOCOB OujeTa ¢ YacTUYHO OTBETHWJI Ha
JOTIOJIHUTEIbHBIE BOIPOCHI.

Huskuii ypoBenb (OTMeTKa «2») CTaBUTCS, €CIU CTYJCHT HE OTBETUJ HU
Ha OJIMH TEOPETUYECKUN BOIMPOC OWieTa U HE OTBETHJI Ha JIOMOJHHUTEIIbHBIE

BOIIPOCKHI 3K3aMCHATOpaA.

OIIeHO‘-IHbIe cpeacrea aJjs TeKymeﬁ aTrecranumu

BOHpOCl)I AJIA IIOATOTOBKH K KOJVIOKBUYMY

Tema 1. «I'opHOe NPOU3BOACTBO M BO3AYILIHbIN 0accen»
1. Kak Ha3bIBalOTCSI HOPMATHBBI KayecTBa aTMOC(EPHOTO Bo3ayxa?
2. Kakoe ycinoBue mnpuHMMAeTCss 3a OCHOBY IPU YCTAHOBJICHUU JUIS
CTal[MOHAPHOTO MCTOYHUKA BBIOPOCOB HOpMAaTHBA MPEAEIbHO JIOMYyCTUMOTO

BbIOpoca (I1/1B)?



3. Ha ocHoBanumM Kakoro JOKyMEHTa paspeliaercs  BbhIOpPOC
3arpsI3HSIIONINX BEIIECTB B aTMOC(epy OT CTallMOHAPHBIX HCTOYHUKOB?

4, Kakue Mepbl MpUMEHSIOTCS K MPEANPUATHIO, UMEIOIIIEMY BBIOPOCHI B
atMocepy, B chydasx, KOIJIa BO3HHUKAaeT YIrpo3a 3J0POBBIO HAaceleHUs M
OKpyXxaroliei cpemue?

S. Kakue wmeporpusituss mo oxpaHe aTMOC(HEpPHOro BO3AyXa JIOJKHBI
OCYILIECTBJISITRCA MOpPH  pa3MEIICHUH, BBOJIE B  JEHCTBUE HOBBIX WJIHU
PEKOHCTPYHUPYEMBIX ACHUCTBYIOMIMX MPEATPUITHIA?

6. Kakoe caHUTapHO-TUTMEHUYECKOE TPEOOBAHUE JIOJKHO BBIMOJHSITHCS
NpU BBOJE B DOKCIUIyaTalldI0 HOBBIX M PEKOHCTPYUPYEMBIX MPEANPUITHH,
COOPY)KEHUU U JIPYTUX OOBEKTOB, MPU COBEPUICHCTBOBAHUU CYIIECTBYIOIIUX H
BHEJIPEHUH HOBBIX TEXHOJIOTUYECKUX MPOIECCOB U 000pY0BaHUS?

7. Kakue mepornpusiTusi IOKHBI OCYIIECTBIATHCS HAa TPEANPHUATHAX,
JeSATEIbHOCTh KOTOPBIX CBs3aHA C BBIOPOCAMM 3arpsi3HSAIONIMX BEIIECTB B
atMmochepy?

8. B kakux cnydasx yCTaHaBJIMBAIOTCS HOPMATHMBBI BPEMEHHO
corjlacoBaHHbIX BeIOpocoB (BCB) BpenHbix BeliecTB B aTMochepy?

Q. Kakue TpeGoBaHMsI  TPEIBSABIAIOTCS K  NPEANPUSATHIO  TPHU
yctaHoBsieHnu HopM [1JIB?

10. Kakue pmaHHBIE TPUHUMAIOTCS 3a OCHOBY TIPH YCTaHOBJICHUH
HopmaTuBoB BCB?

11. Kakum obpa3om yctanaBiauBaroTcst Hopmatussl [1/1B u BCB?

Pexomenayemas suteparypa (OcuoBHas [1-3], momonuutensHas [3-5; 14]).

Tema 2. «I'opHOe MPOM3BOACTBO U BOJAHbIH Dacceln
1. Kakue Bo/10eMbl SIBJISIOTCS 3arpsi3HEHHBIMUA?

2. Yro gBasieTca KpUTEPUSAMH 3arpsI3HEHUS BOIBI?



3. Kakoil  mokazarenp  ABISETCS  SKOJIOTHUYECKHM  CTAaHAAPTOM,
OIICHUBAIOIINM CAaHUTAPHOE COCTOSTHUE BOJIHBIX OOHEKTOB?

4, Kakoe ocHoBHOe TpeOOBaHME MPEABABISIETCS K KadyecTBY BOJBI B
BOJIHBIX 00BEeKTaX?

S. B kakux mecTax yCTaHaBJIMBAIOTCS HOPMATHUBBI COCTaBa U CBOMCTB
BOJIbI BOJHBIX OOBEKTOB, KOTOPBIE JTOJKHBI ObITH 00€CIeUeHbI MPU CITYyCKE B HUX
CTOYHBIX BOJ?

6. Ha  kakoM  pacctosHMM  OT  TYHKTa  BOJOMNOJIB30BaHUS
YCTaHABJIMBAIOTCSI HOPMATUBHBIE TpeOOBaHUS K KAadyeCTBY BOJBI HAa MPOTOYHBIX
BoJI0eMax (pekax)?

7. Kakue mpous3BoACTBEHHBIE CTOYHBIEC BOJIBI 3aIpeIiaeTcs cOpachiBaTh B
BOJIHBIE OOBEKTHI?

8. Pemenne kakux 3ajad mpeaycMaTpuUBaeT KOHTPOJIb U YIIpaBJIeHUE
KaueCTBOM BOJIbl B BOJHBIX 00BbEKTax?

Q. Kak ompezgensieTcs COOTBETCTBUE YCJIOBUM cOpoca CTOUYHBIX BOJ B
BOJHBINM OOBEKT CAHUTAPHBIM TPeOOBaHUAM?

10. B kakom ciy4ae yciaoBus cOpoca CTOYHBIX BOJ B BOJOEM
COOTBETCTBYIOT CAHUTAPHBIM yCIOBUSAM?

11. Kaxkue Mepbl JOJKHBI OBITh MPUHSATHI MPU HECOOTBETCTBUU YCIIOBUMN
cOpoca CTOYHBIX BOJ B BOJIOEM CaHUTAPHBIM TPEOOBAHUSAM?

12. 3a cuer mpoBeNEHUS KaKUX MEPOIMPHUSITHN MOXKET ObITh CHUXKEHA
KOHIICHTpAITUS 3arps3HCHUS B peKe?

13. ConepkaHue KaKMX XMMHYECKHX BEIICCTB B BOJIC M KaKHE CBOMCTBA
BOJIbI XapaKTEepPU3yeT MOKa3aTelb, HAa3bIBAEMbIH OMOXMMHYECKUM MOTPEOICHUEM
kuciopoaa (BIIK)?

14. Kak ompexaensercs HeoOXoauMasi CTETIEHb OYMCTKH CTOYHBIX BOJ[ OT
3arpsi3HEHH, COJIEp)KaHNE KOTOPHIX B CTOYHBIX BOJAX, BBHIOPAChIBAEMBIX B

BOJIOEM, HE COOTBETCTBYET CAHUTAPHBIM TPEOOBaAHUSM?

Pexomenayemas aureparypa (OcHoBHas [1-3], nononuutenbras [3-6; 14]).



Tema 3. « FOPHOC MPOM3BOJACTBO U 3€MECJ/IBHBIC PECYPCHD)>

1.  JlaiiTe moHsATHE nerpajanuu 3eMenb. Ha30BHTE OCHOBHBIC THIIBI
JeTpaIalluu.
2.  llepeunciure WHAWKATOPHBIC IIOKa3aTeld I OICHKH CTEIICHH

Jerpajaluu 3eMellb.
3. KakoB nmopsmok onpeneneHus ymepoa oT Aerpaaiuy MoYB U 3eMeihb?
4, Kak omnpenensieTcss 3KOJIOTMYECKUN yiiepd OT 3arpsi3HEHHs] 3eMelb
XUMHUYECKUMHU BEIIECTBAMMU?

S. KakoBo 3HaueHue ko3(phuineHToB IKOJIOTUUECKON CUTyaIuu?

Pexomenayemas aureparypa (OcHoBHas [1-3], nononuautenbras [1-8; 14]).

Tema 4. «IKOHOMHYECKHE ACTIEKTHI TOPHOH 3KOJIOTHID)

1. Yo npencrasisieT co00i miaTa 3a 3arpsi3HEHUE OKPYKAIOIIEH Cpebl,
U JUIs1 KAKUX 1eJI€d OHAa B3UMAETCA C MPUPOAOIIOIb30BaTENCH?

2. 3a kakWe BHUJIIBI BO3JCHCTBUS HA OKPYXAIOUIYI0 MPUPOIHYIO CpELy
B3MMAETCs IU1aTa ¢ MPUPOIONOIIb30BaATENECH?

3. N3 kakuX HMCTOYHHMKOB MPEANPUITHS OCYIIECTBISIOT IUIATEKHU 32
3arpsI3HEHUE OKPYIKAIOIIEH Cpebl?

4, N3 xakux BUJOB IJIATEXKEW CKIAAbIBAIOTCS CyMMapHbIC IUIATEKH 32
BBIOPOCHI BPEJIHBIX BEILIECTB B aTMOCc(epy 1 cOpoC B BOAOEMBI?

S. C xakoil nenpto npu pacuyere AUPQHEpPeHIIMPOBAHHBIX CTABOK ILJIATHI
OPUMEHAIOT KOA(PQGUIUEHTHl 3KOJOTMYECKOW CHUTyallMM M 3KOJOTMYeCKOM
3HAYMMOCTH COCTOSIHHSA aTMOC(EpPHOro BO3AYyXa, MOYBBI U BOJHBIX OOBEKTOB Ha
tepputopun Poccuiickoit ®enepaunn?

6. Uto Takoe 0a30BbIIi HOPMATHUB IUIATHI 3a 3arpsI3HEHHUE OKPYIKAIOIIEH

Cp€abl, KAKNEC YCTAHOBJICHLI BUbI 0a30BBIX HOpMaTI/IBOB?



7. Yro Takoe yIEIbHBII SKOHOMUYECKMH ymiepO OT 3arpsA3HeHus
aTMOoC(epbl U BOJIOEMOB, TTIOUEMY OH yCTaHOBJICH B IeHax 1990 roma? 3HadeHus
yAEIBHOT0 SKOHOMUYECKOTO yiiepoa /i1t aTMochepHOro Bo3ayxa 1 Bojoema?

8. Kak mnpu omnpeneneHun 0a30BOro HOpMaTHBA  YYHUTHIBAOTCS
HHQIISIITMOHHBIE TIPOLIeCChI, TpoTekaronue B Poccuiickoit denepanyu?

Q. Kak omnpenensercs KodDPUIMEHT OTHOCUTEIHHOM  OMACHOCTH
BerecTna’?

10. Ha kakue KaTeropuu MOApaA3AENACTCI Macca BBIOPOCOB BPEAHBIX

BEILIECTB B OKPY:KAIOIIYIO cpey?

Pexomennyemas aureparypa (OcHoBHas [ 1-3], nononuurensHas [14]).

KpuTepnn OL€CHKHU KO/UIOKBHUYMa

OrneHKa «OTJIIMYHO» CTABUTCS, €CJIU CTYJIEHT I€MOHCTPUPYET:

J ri1y0OKO€ U MMPOYHOE YCBOEHUE IPOrPaMMHOI0 MaTepHaia,

o MOJIHBIC, TIOCIIEOBATENbHBIC, TPAMOTHBIE M JIOTHYECKH H3JIaraeMble
OTBETHI MPU BUAOW3MEHEHUN 3aIaHUS,

o YMEHHE CIIPaBIISIThCS C TOCTABICHHBIMHU 33JJa4aMH,

o BJIa/ICHUE Pa3HOCTOPOHHUMH HaBBIKAMH M TPUEMaMHU BbIIOJHEHUS
MPaKTUYECKUX padOT.

OLeHKa «XOpOII0» CTaBUTCS, €CJIA CTYJAEHT JEMOHCTPUPYET:

o 3HaHHE MIPOrpaMMHOr0 MaTepuaia,

o IPaMOTHOE U3JIOKEHHE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH, OTBETa Ha
BOIIPOC,

o BJaJIeHNE  HEOOXOOUMBIMM  HAaBBIKAMM  TNPU  BBIIIOJHEHHUH

IMPAKTHYCCKUX 3a1da4.
OL[CHKa «YAOBJETBOPUTEJIBbHO» CTaBUTC, €CCIIM CTYACHT ACMOHCTPUPYCT:

o YCBOEHHE OCHOBHOT'O MaTepuarna,



L4 HCTOYHOCTH IIPpU OTBCTC HaA BOIIPOC,

o P OTBETE HEJJOCTATOYHO MPaBUIIbHBIE (POPMYITHUPOBKH,

o HapylIEHUE TOCIEAOBATENIbHOCTH B M3JO0KEHHH MPOTrPaMMHOIO
MaTepuaa,

o 3aTpyHEHUS B BBIIIOJIHEHUU PAKTUYECKUX 3aJaHUH.

Onenka «HEYI0BJICTBOPHUTEJIbHO) CTaBUTCA, eCIH CTYJEHT
JEMOHCTPUPYET:

o HE 3HaHHUE POrpaMMHOI0 MaTepuasa,

o OLLIMOKH MPHU OTBETE HA BOIIPOC,

o 3aTpyIHEHHUS IPU BBIIOJIHEHUH MTPAKTUYECKHUX PaldoT.

MGTOI[H‘-I@CKI/IC PEKOMCHAAIWMKX  BBIIIOJIHCHUA  IIPAKTHYCCKHUX 3aHATUM

IMpCaACTAaBJICHLI B HpI/IJIO)KeHI/II/I 1.

IIpouenypa oueHMBaHMs MPAKTHYECKUX 3aHATHI

[IpakTrueckue 3aHATUS OIICHUBAIOTCS OT 2 110 5 6aJlIoB.

Kpurepunu banabl
[TpaBUIBEHOCTH M KOPPEKTHOCTD BHITIOJIHCHUS 1
[TonHOTa BHITIOJIHEHUS 3a7aHUs (3aaHUE BBHITIOTHEHO 1
MOJIHOCTBIO UJTM YaCTUYHO)
Hanwmuune pe3yipTaToB U BBIBOJA 1
KauecTtBo odopmiIeHUs (cooTBETCTBUE 1
OOIIETPUHSATHIM HOPMaM U TPEOOBAHUSIM)
CaMOCTOSITETbHOCTh ~ BBIMIOJHEHUSI  MPAKTUYECKOTO 1
3aHITHS

«5» BBICOKHUH YpOBeHb — 5 0aioB (BBITOJIHEHBI IPABUIBLHO BCE TPEOOBaHUS);

«4» noBbILLIEHHBbIH YPoBeHb — 3—4 Oarna (He cobmoieHbl 1-2 TpeboBaHus);

«3» 6a30BbIii ypoBeHb — 2 Oauta (JOMyIIEHBI OITMOKHU IO TPEM TPEOOBAHUSM);

«2» HU3KH# YpOBeHb — MeHee 2 0ayToB (JIOIMYIICHBI OITMOKK 0oJiee YeM 1Mo TpeM
TpeOOBaHUSIM)




Kpurtepun oneHKH y4eOHOT0 MPOEKTA

ITo pe3yjibTaTaM 3allUTbl IIPOCKTA BBICTABIICTCA OLCHKA: «OTJIUYHO,

«XOopomo», «KyoJOBJIICTBOPUTCIbHO», «KHCYIAOBJICTBOPUTCIILHO)).

OueHka «OTJIMYHO» BBICTABISETCS MPU YCIOBUH, €CIH;
paboTa BHINOIHEHA B TIOJTHOM 00beMe, HOCUT TBOPUYECKHUI XapaKTep, BOZMOKHO
coJiepKaHKe AJIEMEHTOB HAYYHOW HOBHU3HBI;
coOpan, 0000IIeH M MPOAHATU3UPOBAH JOCTATOUHBIM 00BEM JIHTEPATYPHBIX
UCTOYHUKOB (He MeHee 10);
Ipyd HalMCAaHWW M 3aIIUTE IPOEKTa CTYJACHTHI JEMOHCTPUPYIOT BBICOKUI
YPOBEHb Pa3BUTHsI OOILEKYJIbTYPHBIX U IPO(ECCHOHATIBHBIX KOMIIETEHLUH,
TEOPETUYECKHUE 3HAHMS U HATHUNE TMPAKTUYECKUX HABBIKOB;
pabota Xxopomo oQopMIIEHa U CBOEBPEMEHHO NpEJCTaBI€Ha Ha Kadenpy,
HOJTHOCTBIO COOTBETCTBYET TPEOOBAHUAM, MPEIBSABISEMBIM K COACPKAHUIO U
0(pOpMIIEHUIO YUEOHBIX MPOEKTOB,;
Ha 3alllUTe OCBEIIEHBI BCE BOIPOCHI HUCCIIEOBAHMS, OTBETHl CTYIEHTOB Ha
BOMNPOCHl  MPOGECCHOHATIBHO TPAaMOTHBI, HCYEPIBIBAIOIINE, PE3yJIbTaThl
WCCIIEIOBAHMS MTOAKPETICHBI CTATUCTUYECKUMU JTAHHBIMH.

OuneHka «XOpoUIO» CTABUTCS, €CIIU:
TeMa paboThl pacKpbiTa, OJHAKO BBIBOABI M PEKOMEHJALMU HE BCerja
OpPUTHHATIBLHBI M / WM HE UMEIOT MPAKTHYECKONH 3HAUMMOCTH, €CTh HETOYHOCTH
IPU OCBEIIEHNUHU OTJEIbHBIX BOIIPOCOB TEMBI;
cobpaH, 00001IeH W MpOaHaJU3UPOBAaH  HEOOXOAUMBIM  00BEM
T€0IKOJIOTMUECKOH JIMTEpaTyphl, HO HE MO BCEM acleKTaM HCCIIeTyeMON TeMbl
C/IeJIaHbl BBIBOJIbI U 0OOCHOBAHBI PAKTUUECKHUE PEKOMEH AN,
IpU HallMCAaHUM M 3allldTe MPOEKTa CTYACHTHl JAEMOHCTPUPYIOT CpEAHUN
YPOBEHb Pa3BUTHsI OOIIEKYIbTYPHBIX U TPO(HECCHOHATBHBIX KOMIIETCHIINH,
HAJIMYUE TEOPETUICCKUX 3HAHUN U JTOCTATOYHBIX MPAKTUICCKUX HABBIKOB;
paboTa CBOEBpEMEHHO Ipe/cTaBlieHa Ha Kadeapy, eCTh OT/IEIbHbIE HETOCTATKU
B €e 0(hOpMIICHUY;

B IIPOLIECCE 3aIUTHI pa0OThI OB HEMOJIHBIE OTBETHI HA BOIIPOCHI.



OueHnka «yI0BJIETBOPUTEIbHO)» CTABUTCS, KOT/A!
TeMa TPOEKTa PaCKphITa YaCTUYHO, HO B OCHOBHOM IPaBMJIbHO, JOIMYIICHO
MOBEPXHOCTHOE U3JI0KEHUE OTJIETLHBIX BOIIPOCOB TEMBI;
B MPOEKTE HEJOCTATOYHO ObUIM MCMOJb30BaHbl UCTOYHUKU T€O3KOJIOTUYECKON
nH(OpMaIMu, BBIBOJALI W MPAKTHYECKUE PEKOMCHIAIMA HE OTpakadud B
JI0OCTaTOYHOM CTENEeHU CofiepKaHue paboThI;
Opy HAMUCAaHUM W 3al[UTe TMPOEKTa CTYJIEHTaMHU MPOJIEMOHCTPUPOBAH
YIOBJIETBOPUTEIbHBIH YpOBEHB pa3BUTHS OOIIEKYIbTYPHBIX u
npodeccCHOHaNbHBIX KOMIETEHIUN, MOBEPXHOCTHBIN YPOBEHb TEOPETUUYECKUX
3HAHUM U MPAKTUYECKUX HABBIKOB;
paboTa CBOEBPEMEHHO IMpeACTaBlIeHa Ha Kadeapy, OJHAKO HE B IOJHOM
00beMe 0 COJIepKAHUIO U / WU 0POPMIICHUIO COOTBETCTBYET IIPEAbSIBISIEMbIM
TpeOOBaHUSIM;
B IMPOIIECCE 3aIIUThI MPOEKTA, 00yYaIOIIHecs] HETOCTATOYHO MOJTHO H3JI0XKIIN
OCHOBHBIC TOJIOKCHHUS PaOOThI, UCIIBITHIBAIA 3aTPYJHEHHUS TPU OTBETaX Ha
BOTPOCHI.

OueHka «Hey10BJIEeTBOPUTEIbHO) CTAaBUTCS, €CITH:
cojJiep;kaHue paboThl HE PaCKpPBIBAET TEMY, BOIIPOCHI U3JI0KEHBI OECCUCTEMHO U
MOBEPXHOCTHO, HET aHAJIM3a MPAKTUYECKOTO MaTepHaia, OCHOBHBIE TIOJIOKECHHUSI
¥ PEeKOMEHJAINH HEe UMEIOT 000CHOBAHUS;
paboTa He OpUrHHAIbHA, OCHOBAaHA HA KOMIWJISIIMU TyOJIUKAIIHIA 110 TEME;
Opy  HAaMMCAaHWM W 3allUTe TMPOEKTa  CTYACHTHl  JEMOHCTPUPYIOT
HEYJIOBJICTBOPUTEIbHBII ~ ypOBEHb  pPa3BUTHUA  OOIICKYJBTYPHBIX U
po(heCCUOHATHFHBIX KOMITETCHIINH;
paboTa HECBOCBPEMEHHO MpEACTaBICHa Ha Kadeapy, He B MOJTHOM O0OBEME IO
COJIEPKaHUIO U O(POPMIICHUIO COOTBETCTBYET MPEIbABISIEMBbIM TPEOOBAHUSM;
Ha 3alIUTE CTYACHTHI MOKa3aJId MMOBEPXHOCTHBIC 3HAHUS TI0 UCCIIEIyeMON TeMe,
OTCYTCTBUE TMPEJCTABICHUN 00 aKTyaJdbHBIX MpoOjeMax Mo Teme pabdoThl,

II0XO OTBCYAJIM Ha BOIIPOCHI.



