DHIeNbCCKUM TEXHOJIOTHUECKU HHCTUTYT ((priian)
(denepanbHOro rocy1apCTBEHHOIO OFOKETHOTO 00pa30BaTEIbHOIO
YUPEXKJIEHUS BbICILIEr0 00pa3oBaHUs
«CapaToBCKuli TOCYAapCTBEHHBIN TEXHUYECKUI YHUBEpcUTET UMeHH [araprna 10.A.»

Ka(bezlpa «EcTeCcTBEHHBIC 1 MATEMATUYCCKUE HAVKHU

OIIeHO‘IHI)Ie MaTepHuaJbl 110 JTUCHHAILINHE

Bb.1.1.15 «Dxomorusa»

HallpaBJICHUA ITIOATOTOBKH

21.03.01 «Hedterazosoe aeno»

npoguiib «IKCIUTyaTalus U 00CITy>)KMBaHUE TEXHOJOTMYECKUX OOBEKTOB HEPTETra30BOro
MIPOU3BOICTBAY

Durensc 2025



Ilepeyens KoMIeTeHUMH H YPOBHH HMX CHOPMHPOBAHHOCTH IO JMCHUILIMHAM
(MoayJisimM), MPpaKTHUKaM B npouecce ocsoenust OIOII BO

B mporecce ocBoeHHsI 00pa30BaTENBHON MPOTrpaMMBI Y OOYYaromierocss B XOJe H3YUYCHHS
JTUCITUTITUHBI « DKOJIOTH» ToJbKHA chopmupoBathest komrerennus OITK-2, OITK-4.

Kputepuu onpeznernenus copMUpOBAHHOCTH KOMIICTEHIIMK HA PA3IMYHBIX YPOBHSX €€
(dbopmupoBaHus

Kon n HanMeHOBaHHE KOMITETCHITHH
(pe3yabTaT OCBOCHMS)

KOII U HAMMCHOBAHUC MHAUKATOpPA NOCTHKCHUSA KOMIICTCHIINN

(cocTaBIAIOIICH KOMIIETEHITUN )

OIIK-2. CnnocoOeH yyacTBOBaTh B
POEKTUPOBAHNHU TEXHUUECKUX
O6’beKTOB, CHUCTEM U TCXHOJIOTHYCCKHUX
MPOLIECCOB C y4ETOM YKOHOMHUYECKHX,
HKOJIOTUYECKUX, COUUAIBHBIX U
JPYTHX OTpaHUYCHHUN

N-1lonk2 OcymiecTBiser pa3paboTky, 000CHOBaHUE U
o100 FKOJIOTHYECKU 06€301acHOr0 000pyIOBaHUS TIPU
MPOSKTUPOBAHUH, MOJICPHU3ALINHU B (DYHKIITHOHHPOBAHUHU
TEXHUYECKHUX 0OBEKTOB, CUCTEM M TEXHOJIIOTUYECKUX MPOIECCOB

KO[[ W HAUMCHOBAHUC MHAUKATOpPA JOCTHIKCHUSA
KOMIICTCHLIN

HaumeHnoBanue mmokasaress OleHUBaAHUS
(pe3ynbrara oOyueHus o JUCIUILINHE)

W/I-1omnk-2

OcymiecTBisieT pa3paboTKy, 00O0OCHOBaHHE U
oI00P PKOJIOTUYECKU 0E3011aCHOTO
000pyIOBaHUS MPH MPOCKTHPOBAHUH,
MOJICpHU3AIUHU U (YHKIIMOHHUPOBAHUT
TECXHUYCCKUX O6”I)CKTOB, CHUCTEM U
TEXHOJIOTUYECKUX MPOLIECCOB

3HATh: JKOJIOTUYECKHE po0sIEMbI
(GYHKLIMOHMPOBAHUS W  TpeOOBaHUS  CO3AAHUSA
IKOJIOTUYECKUX 0e30MacHbIX TEXHUYECKUX
00BEKTOB, CUCTEM U IPOLIECCOB

yMeTb: 000CHOBATh U IIPEIUI0KUTD
IPUPOJOOXPAHHOE, SKOJOTMYECKH  Oe30IacHoe
o0opyoBaHue npu IIPOEKTUPOBAHUU,
MOJIEpHU3ALUU u (GYHKIMOHUPOBAHUHT
TEXHOJIOTHYECKHUX IPOLIECCOB

BJIaJeTh: METOAMKAMHM OLEHKH 3KOJOTMYECKON
3¢ (HeKTUBHOCTh (QYHKIIMOHUPOBAHUS TEXHUYECKUX
OOBEKTOB, CHUCTEM M TIPOLECCOB, a TaK ke
MIPUPOIOOXPAHHOTO 00OPYIOBAHUS

Kon n HanMeHoOBaHNE KOMITETEHITUN
(pe3ynbTar OCBOCHUS)

KOI[ N HAMMCHOBAHUC MHAUKATOpA JOCTHKCHUSA KOMIICTCHINN

(cocTaBsironiel KOMIETEHITHH )

OIIK-4. CnocoOeH npoBOAUTH
M3MEpEeHUs U HaOI0IeHUS,
o0OpalaTeIBaTh U MPEJICTABISTh
HKCHEPUMEHTANIbHbIE JJAHHBIE

N-1lonk-4 [IpoBoaut HabmroneHne, U3MEPEHUE U KOHTPOJIb 3a
U3MEHEHHEM
BO3JEHCTBUEM MPOU3BOJCTBEHHOMN AEATEIbHOCTH

COCTOsAHHUA Oprnca}omeﬁ CpCabl o

KO)I W HAUMCHOBAHUC MHAUKATOpPA JOCTHIKCHUSA
KOMIICTCHIIN

HanmeHoBaH#e 1ToKa3aress OlEHUBAHUS
(pe3ynbrara oOyueHus o JUCIUILINHE)

NA-1onk-4

[IpoBoauT HAGMIOEHHE, H3MEPEHHE U KOHTPOJIb 32
M3MEHEHHEM COCTOSHMS OKPYIKAOIIeH cpebl Moj
BO3/IeiiCTBIEM ITPOM3BOICTBEHHOM IeATeNLHOCTH

3HaTh: OCHOBHBIE IIOKa3aTeId W HOPMHPYEMBIE
[apaMeTpbl  COCTOSIHUSL ~ OKPYKAIOIIEW  Cpelbl,
METO/IbI UX OINPECIICHUS

YMETh: HU3MEPATH, OLCHUBATH H IPCACTABIATH
pe3yJIbTaThl JAHHBIX, ITOJYYECHHBIE IIPU AHAIU3E
COCTOSTHHSI OKPY’KAIOIIEN CPEJIbI

BJIAJeTh: METOIMKAMHU ITPOBEACHUS U3MEPEHUS U
OIICHKHU COCTOSIHMSI OKPY KaloIIel cpeibl




YPpOBHU OCBOEHUS KOMIIETCHIIUU

YpoBeHb OCBOEHUS
KOMITETCHIINHT

Kpurepuu onennuBanus

[TpoaBuHYTHIHN (OTIUYHO)

3HaTh: 9KOJIOTHYECKHE TPOOIEMbI (PYHKIIMOHUPOBAHUS, TPEOOBAHHUS
CO3JIaHHSI SKOJIOTUYCCKUX OE30MMaCHBIX TEXHUYCCKHX 00BEKTOB, CUCTEM U
MPOIIECCOB; OCHOBHBIC [TOKA3aTENIH, HOPMHUPYEMBbIE TapaMETPhbl COCTOSHHSI
OKpY>KalOLLEH Cpeibl, METO/IbI UX ONPEICICHUS

YMeThb: 000CHOBATH U MPEIIOKUTH IPUPOTOOXPAHHOE, IKOJTOTHIESCKU
Oe3omacHoe 000pYyI0BaHKE TP MPOCKTUPOBAHUY, MOJCPHHU3AIUU U
GYHKIIMOHHUPOBAHMH TEXHOJIOTHUSCKHX MPOILIECCOB; M3MEPSITh, OLICHUBATh
" NpCACTABJIATH PE3YJIbTAThl JAHHBIX, MMOJIYYCHHBIC ITPHU aHAJIN3C
COCTOSIHUSI OKPY’)KAIOIIEH CpeIbl

Buaserb: MeTOIMKAMU OICHKH SKOJIOTHYECKOM 3()(hEeKTHBHOCTH
GYHKIIMOHHUPOBAHHSI TEXHMUYECKUX 00BEKTOB, CHCTEM U MPOIIECCOB, a TaK
e IMPUPOIO0XPAHHOTO 000PYIOBAHHUST;, METOIMKAMHK ITPOBEIACHUS
M3MEPEHHS M OIIEHKU COCTOSIHUS OKPYIKAFOIICH CPEJIbI

[ToBbIIeHHBIN (XOPOIIIO)

3HaTh: 3K0JIOTHYECKUE POOIeMBbl QYHKIIMOHUPOBAHUS, TPEOOBaHUS
CO3JIaHMsI SKOJIOTHYECKUX 0€30MacCHbIX TEXHUYECKUX 00BEKTOB; OCHOBHBIE
[I0KAa3aTeIu, HOPMUPYEMBbIE ITapaMeTPhbl COCTOSHUS OKPYKAIOIEeH cpeibl
YMeTh: IpeasIoKUTh MPUPOJOOXPAHHOE, FIKOJIOTHUECKU 0e30IacHoe
00opyoBaHuE NpU NPOESKTUPOBAHUM, MOJEPHU3ALMHU U
(YHKIIMOHMPOBAHUY TEXHOJIOTHYECKUX IPOLECCOB; U3MEPATH, OLICHUBATh
pe3yJIbTaThl JaHHBIX, [TOJIyYE€HHBIE [IPU aHAJIU3€ COCTOSIHUS OKPY KaroLeit
cpeabl

Buasers: MeTOIMKaMU OIEHKH SKOJIOTHYECKOH 3()(heKTHBHOCTH
(YHKIIMOHMPOBAHUS TEXHUUYECKUX O0BEKTOB, CUCTEM U MPOLIECCOB, a TaK
e MPUPOIOOXPAHHOTO 000PYIOBAHUS; METOIMKAMH ITPOBEACHUS
U3MEpeHus

[ToporoBsiii (6a30BbIit)
(YIOBIETBOPUTEIHHO)

3HaTh: HKOJIOTHYECKHE TIPOOIeMbl (DYHKITMOHUPOBAHUS, TPEOOBAHMS
CO3JIaHMsI SKOJIOTHYECKUX 0€30MacCHBIX TEXHUYECKUX 0ObEKTOB; OCHOBHBIE
MOKa3aTeJN, HOPMHUPYEMbIEC TapaMeTPhI COCTOSIHUS OKPYKAFOIIEH CpeIbl
YMeTh: IpeasIoKUTh MPUPOJOOXPAHHOE, IKOJIOTHUECKH 0e30IacHoe
000py0BaHUE MPH NMPOSKTUPOBAHUH, MOICPHHU3AINA U
(YHKIIMOHMPOBAHUY TEXHOJIOTHYECKUX IPOLECCOB; U3MEPATH, OLICHUBAThH
pe3yIbTaThl JAHHBIX, MOTyYE€HHBIE PH aHAIN3€ COCTOSTHUS OKPYKAFOIIEH
cpeabl

Baagers: MeToaMKamH OLEHKH HKOJIOTHYECKOH 3 PeKTUBHOCTD
(YHKIIMOHMPOBAHUS TEXHUUECKUX OOBEKTOB, CUCTEM U IPOIIECCOB, a TaK
e MTPUPOIO0XPAHHOTO 000PYIOBAHUS; METOMKAMH MTPOBEACHUS

2. MeTtoauyeckue, OIEHOYHbIE MATEPUAJBI M CPEACTBA, OMNpeeAoNIue
npoueaypbl OUEeHUBAHUA CHOPMHUPOBAHHOCTH KOMIIETEHUMH (3JIEeMEHTOB KOMIICTEeHIUH) B
npouecce oceoenust OIIOII BO

1
2.1 OueHoYHbIE CPEACTBA /ISl TEKYILIEr0 KOHTPOJISA

Bomnpocel 11t yCTHOTrO onpoca

1
Hepeqeﬂb OYEHOUYHbLX cpedcme, peKOMeHaOGaHHbl)C K UCNONMb306AHUIO npu d}op/wupoeal-mu OYEHOUYHbIX Mmamepuanos

npedcmaenensvl 8 Ipunosicenuu 2.




Tema 1. OcHOBBI 00111€#i IKOJIOTHH.

a s wnhE

10.

11.

12.

13.

14.
15.

16.

17.
18.
19.
20.

OcCHOBHBIE MTOHATHS U 337]a4U KOJIOTUH.

CoBpemeHHast Teoprs BOSHUKHOBEHHUS KU3HU Ha 3emiie

CtpyKTypa 1 3BOIIOLHS OHOoChepsl.

Yuenune B.M.Bepnazackoro o 6mochepe, Hoochepe.

Bunbl, xapakrepucTuka OMOTEOXUMHUYECKHUX ITUKJIOB MUTPAIIMU BEIIECTBA U SHEPTUH B MPHUPOJIE,
IIPEBpALEHUE YHEPTUU.

Pore  MUKpPOOpPraHu3MoOB, >XHBOTHOTO MHpA, PACTHTEIBHOCTH B O0ECHEUEHHM YCTOHYMBOCTH
HKOCHCTEMBI U IKOJIOTUUYECKOTO PABHOBECHSI.

XapakTepucTHKa, B3aUMOCBSA3b OCHOBHBIX c(hep OKpyxKarouiei cpenbl (aTMO-, TUAPO-, JIUTO, OHO-
ctep)

XapakTepuctuka noHsaTui buoienos, Ikocucrema, buoreoreHos.

3akonsl skosoruu b.Kommonepa, Illendopna, JInbuxa.

OcHOBHBIE TIOHATHS OOMIEH SKOJOTHH: aOMOTHYECKHE U OHOTHYecKHe (aKTOphl Cpebl,
9KOJIOTUYECKHE HUIIH, Cpesja 0OUTaHus, PaKTOPbl CPE/Ibl U 3aKOHbI

[IposiBneHne aganranyii OPraHU3MOB Ha YpPOBHE OHOXMMHH KIJIETOK, ()YHKIMOHHPOBAHHS
HKOCHUCTEM, B XOJI€ IBOJIIOLUH.

Hemorpadusi, po’xkaaeMocTb, CMEPTHOCTh YEJIOBEYECKOW MOMYJIISINU. BHYTPUBUAOBBIE pazIudus
KPUBBIX BEDKUBAHHUS.

KitoueBoit dakrop nonymnsiuun VM3MeHYMBOCTh, BapHaOENbHOCTh M Pa3HOOOpa3He OTBETHBIX
peaxiuii Ha aelicTBue (aKTOPOB Cpelibl Y OTAETBHBIX 0cO0eH BUIA.

Tpoduueckue, Tommyeckue, popudeckne u hadpruuecKre B3auMOCBI3H OPTaHIU3MOB;
B3auMooTHOIIEHHS KUBBIX OPraHU3MOB: CUMOMO3, MyTyaJlu3M, KOHKYPEHIUS, XUIIHUYECTBO U
apasuTU3M, KOMMEHCAIN3M, aMMEHCAIN3M U HEUTpanu3m.

OKOCHUCTEMHBIH YpPOBEHb JKU3HU. OHEpPreTHKa SKOCUCTEM; MPOAYKTUBHOCTH U Ouomacca
HKOCHCTEM; FKOJIOTMUECKHUE TUPAMU/IBI

XapakTepucTuka KIMMaToo0paszyonux (hakTopoB Cpeibl

XapakTepuctuka (pakTopoB TOYBOOOpA3OBAHUS

BnusiHMEe KOMIIOHEHTOB OKPYKAIOIIEH Cpe/ibl HA XMMHUUYECKHUI COCTaB U CBOMCTBA MPUPOIHBIX BOJ
BnusiHME TEXHOT€HHBIX KOMIIOHEHTOB Ha KUBbIE OPraHU3MbI

Tema 2. Hay4Hble, npaBoBble, HOPMATHBHO-TEXHUYECKHE U OPraHM3alMOHHbIE OCHOBBI OXPAHBI
OKPpY:KalolIeH cpeabl.

1.

© N O AW

locynapcTBeHHass cucrteMa ympaBieHHs B 00JacTU OXpaHbl OKPYXAroIIeW MPUPOTHONU Cpelbl U
obecneucHrs 0€30IaCHOCTH.

Krnaccudukanus 3akoHOAATENbHBIX M IOJ3aKOHHBIX aKTOB II0 OXPaHE OKpYXKarollel cpenbl U
o0OecreyeHn0 0e30IMacHOCTH.

Hepapxnueckas opraHu3aliOHHasl CTPYKTypa MPUPOJOOXPAHHON EATEIbHOCTH

MOHUTOPHHT TPUPOIHBIX PECYPCOB. YIIpaBIE€HNE IPUPOIONOIB30BAHUEM U OXPAHOU MTPUPOJIBI
[IpoBeneHMe 3KOTOTUIECKOTO KOHTPOJIS M HAaJ30pa

MOHHTOPHUHT COCTOSIHHSI OKPYXKAIOIIEeH CpeIbl

[IpoBeneHne SKOIOTHUECKON IKCIEPTU3HI, AYAUTA, CTPAXOBAHUS

DKkonoruveckasi cepTUUKaIs U IeKIapHUPOBAHUE YKOJIOTHIECKON Oe30MacHOCTH

Crangaptuzanys B KOMIUIEKCE Mep 10 o0ecreueHno 0e30IacHOCTH B TEXHOChepe.

10 HopMupoBaHue kauecTBa OKpysKarolei cpebl.
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11.
12.
13.
14.
15.

16.
17.

Kiaccel omacHOCTH XUMHYECKUX COCTUHCHMI.

IMoustre DKogoruyeckas 0€30MacHOCTb.

HOHHTI/IC 0 sJax, OTpaBJIeHI/ISIX, HHTOKCHUKALUAX, DJKOTOKCUKAaHTax, KCCHO6I/IOTI/IKaX, HepCI/ICTeHTHBIX
BEILIECTBAX, OTPABJIAIONINX BEIIECTBAX

Hepequb, XapaKTepI/ICTI/IKa H€O6XOI[I/IMBIX CTaTUCTUYCCKUX l[OKyMeHTOB, HpeIIOCTaBJISICMLIX
MIPOMBIIIIICHHBIMH MPEANPUATHIMHA KOHTPOJIUPYIOITUM TPUPOAOOXPAHHBIM OpraHU3AIUsIM
[IpoBeneHNEe TUTAHOBBIX, TEPUOAUYECKUX, BHEIUIAHOBBIX IIPOBEPOK HA IMPOM3BOACTBAX IO
COOIIOAECHHIO SKOJOTHUSCKUX MTOKa3aTeei

DKOJIOTHYECKOE BOCIIUTaHHE, 00pa30BaHUE, KYJIbTypa

Buibl OTBETCTBEHHOCTH 32 HApYIIEHUE 3aKOHOIATENHCTBA

Tema 3. YesoBek u cpeaa ero oomranusi. OnacHple U BpeaHble (akTopbl cpeabl 00MTAHUS, MX
HOPMHPOBAHUE.

1.

2.

w

©ooNo oA

10.

11.

12.

Hcrtounuku, Buabl, Kkiaccudukanus, oOmas XapakTepUCTHUKAa HETraTHBHBIX  BO3ACHCTBUIL
IIPOMBIIIJIEHHBIX PEANPUATHI HA OKPYKAIOIIYIO CPENY.

HopMupoBaHnue kauecTBa OKpyKarolen Cpepl.

Hcrounrku, oOIIas XapaKTepUCTUKa U KiacCU(UKAIUs 3arpsi3HEHUN OKpPYKarolen
Cpeabl.

YcTaHOBIIEHME HOPMATUBOB HErATUBHOI'O BO3JEHCTBYSI IPOMBIIIEHHBIX IPEIIPUITUN
Knaccugukanus BpeJHbIX BEIIECTB M0 CTENIEHH BO3JCHCTBUS HA OpPraHNW3M YeJI0BEKa

Kiaccel omacHOCTH TBEpPABIX OTXOOB, UX XapaKTEPUCTHKA

Kitaccel omacHOCTH MEUIIMHCKUX OTXOZAOB, UX XapaKTEPUCTHKA

MOHMTOPUHT COCTOSIHUSI OKPYKAIOLIEH cpe/ibl U TEXHOTEHHBIX 00BbEKTOB

Ilonsatue o Anax, OTpaBIEHUSIX, MHTOKCUKALIUAX, SKOTOKCUKAHTaX, KCEHOOMOTHUKAX, NEPCUCTEHTHBIX
BelIeCTBaxX

TokcukomeTprueckue XapakTEepUCTHKH BpEIHBIX BELIECTB B IMO4YBax (IIOKa3aTelb BPEIHOCTH:
MUTPAllMOHHBIA BO3AYIIHBIN, TPAHCIOKAI[MOHHBIM, OOIIECAHUTAPHBIN); CAHUTAPHO-TUTMEHUYECKOE
HOPMUPOBAHHUE 3arps3HAIOIIMX BEILECTB B BO3JyXe, BOJE, IMILEBBIX MPOAYKTaX; IMPUHIMI
pa3fesNbHOrO  HOPMHMPOBAHMS  3arpsi3HSIONIMX — BEIIECTB; JKoylornyeckas auddepeHuumanus
HopMaTtuBoB I1JIK

VYcToliuuBble U TPYAHO pa3zpyluaemsble BeulecTBa. [lecTunuapl, UX BIMSHHUE HA MOYBEHHYIO OUOTY U
yenoBeka. Kpurepun sxonoruuecku 0e30nacHoM MpoayKIUH.

[TonsTre o snax, OTpaBIEHUSAX, MHTOKCUKAIUAX, IKOTOKCUKAHTAX, KCEHOOMOTHKAX, NEPCUCTEHTHBIX
BELIECTBAX, OTPABIIIIOIIMX BELIECTBAX

Tema 4. I'io6asbHBIC IPO0IEMBI TEXHOC(EPHI 1 OCHOBHbIC HANIPABJICHUS X PCLICHUS.

1. Jemorpaduueckue mnpoOneMbl B MHPOBOM COOOIIECTBE: AMHAMMKA IPOLECCOB, BIMSAIOLINE

(haKTOpBI, COBpEMEHHAs CUTYAIHsI, TATbHEUIIIast TEHACHIHSI U TIEPCIICKTHBHI.

OcobeHHocTu 1 pobiieMbl Ipolecca ypoaHU3aluu

3. TI'moGanbHbIe 3KOIOTHYECKHE TIPOOIEMBI (3arps3HeHne atMochepsl, ruapochepsl, JTUTOCEphl) U
OCHOBHBIE HAaIIPABJICHUS UX PELICHHUS.

4. Tlorennenune knuMata («IapHUKOBBINA 3¢ (eKT») Ha IIaHETe, XUMU3M IMPOTEKAIOLIUX IPOIECCOB,
MEPOIPUATHSI TIO €r0 HUBETUPOBAHHIO

5. TIpobimema KHCIOTHBIX OCAgKOB, XHMH3M MPOTEKAIOMINX IMPOIECCOB,  MPHPOIOOXPAHHBIC
MEpPONPUATHS

6. PaspymeHne 030HOBOTO CJOS HA IUIAHETE, XMMHU3M IPOTEKAIONINX IPOIECCOB,  CIIOCOOBI €ro
3aLIUTHI

7. TIpoGaembl UCTOLIEHUS MPUPOIHBIX PECYPCOB U CHUKEHHE OMOpa3HOO0pa3Hsl.
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8. IloBenenune XMMHUKATOB B aTMOC(epe, BIUSIHUE HA )KUBbIE OPraHU3MBbI (PACTEHUS, KUBOTHBIE,
4enoBeKa). BimsiHue Ha 370pOBBE YEIOBEKa TOKCHYHBIX BEUIECTBA, MPO(ecCHOHAIBHBIC
3a0oJeBaHus

9. Dkojormueckue mpooIeMbl TOOBIBAIOIIEH OTPACIH U IIYTH UX PEIICHUS

10. Dkonoruyeckue MpoodIEMBI IepeBONepepadaThIBAIOIIEH OTPACIN U IIYTH UX PEIICHUS

11. Dkonoruyeckue MpooOIEMbl XUMHUYECKOW OTPACIH U ITyTH UX PEIICHUS

12. Dkonoruyeckue mpoodIEeMbl METAII000pa0aTHIBAIOIIECH OTPACTH U IIyTH UX PEIICHUS

13. Dkonoruueckue mpoodsIeMbl HedTernepepadaThIBAIOIICH OTPACIIH U ITYyTH UX PEIICHUS

Tema 5. MeTtoasl u cpeacrea IOBBLIIIEHHUA JKOJOIHYHOCTH TEXHHYECKHUX CHCTEM M

TEXHOJOTHYICCKHUX ITPOLIECCOB.

1.

2.

©o~N®

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

Crparerusi, IpUHIIUIBI, HAYYHBIC OCHOBBI M HAIMPABJICHHUS OOECIEUYCHUs YCTOWYMBOTO Pa3BUTHSI,
MIPOTHO3bI B3aMMOOTHOIICHUH O0IECTBA U TIPUPOJIBI.

Ponb MexmyHapOJHBIX W PETHOHAIBHBIX OPTaHU3ANUKA B OOECIEYCHUU YCTOWYMBOTO PA3BUTHUS
oOmiecTBa

DKOJIOTUYECKHE TPUHIUIBI PANUOHAIBHOTO WCIONB30BAHUS TPUPOTHBIX PECYpCOB M OXPaHBI
TIPUPOIBI

CHmKEHHE PeCypCOCMKOCTH, KOMILICKCHOE HCIIOJIb30BAHUE CHIPBS, Kak WHCTPYMEHTBI
paIMOHAILHOTO TIPUPO/IOIIOIB30BAHUS.

[TpoMEIIIIeHHBIC PEANPUATHS KaK UCTOYHUKHU 3arps3HEHHS atMocdepbl, THapochepsl, TUTOCeph
1 6uocdepsl.

MexaHn4ecKre METOIbI OYUCTKH ITPOMBIIIJICHHBIX BBIOPOCOB

XUMHUECKUE METO/IbI OYUCTKH ITPOMBIIIICHHBIX BEIOPOCOB

DU3NKO-XUMHUYECKUE METOIBI OYUCTKHU MPOMBIIUICHHBIX BEIOPOCOB

Bunpl, kiaccudukaiuyu CTOYHBIX BOJI. PalinoHaIbHOE BOJIOIOIE30BAHHKE.

MexaHn4ecKre METOIbI OYMCTKH MTPOU3BOJICTBEHHBIX CTOKOB

XUMHUECKUE METOJIbI OYUCTKH ITPOU3BOJICTBEHHBIX CTOKOB

OU3NKO-XUMHUYECKUE METOBI OUUCTKU TIPOU3BOJCTBEHHBIX CTOKOB

Buapl OMOJIOTHYECKUX METO/OB, MPUMEHSEMBIX IS TOOYUCTKUA CTOYHBIX BOJ, MX OCOOCHHOCTH U
00JIaCTH IPUMEHEHUS

Mertoap! 1 CpefcTBa YTUIH3AIMH TBEPbIX KOMMYHAIBHBIX U MPOMBIIIIEHHBIX OTXO0/I0B
CeneKTUBHBIC METO/IbI YTHUITH3AIH TBEPABIX OTXO/I0B

OOyCTpOICTBO MOJIUTOHOB, MPUMEHSIEMBIX JI 3aXOPOHEHUS TBEPABIX OTXO/I0B

Tepmudeckue MeToabl 00€3BpEKUBAHUS TOKCHYHBIX KOMIIOHCHTOB

KomMrekcHoe ncnonb30BaHue ChIphs MPU CO3AaHUU TPUPOTHO-TEXHUUYECKUX T€OCUCTEM

Cdepst 1 001aCTH BTOPHIHOTO TPUMEHEHHSI TBEPIBIX OTXO/I0B

duropemenuanus, Kak METOJl BOCCTAHOBJICHUS 3arpsi3HEHHBIX TEPPUTOPUI

HpaKanecxne 3alaHUs IS TEKYIIET0 KOHTPOJIA

Tema 1. OcHOBBI 0011I€# IKOJIOTHU.

3ananue 1.
Conepxxanne O B aTmocdepe paBHO 1,2:10"r. CrnocoGHocTs GHOMACCHI npou3BoauTh O3

cocramser 2-10" 1/rox. Kommuectso KHCTopoJia B arMmocdepe, HECMOTpsS Ha MPOAYKTUBHOCTH
OMoMacchl, YMEHBINIAETCSI B CpPEIHEM Ha 1-10" t/rox. Oruennre BKian HACENEHWsS ILUIAHETHI Kak
OTIENbHBIX MoTpeduTeneii O, B yMEHBIICHHE €ro KOHIeHTpaluu. [lepeuncnure riaBHbIE UCTOYHUKU
noTpebieHus: KUCI0PO/ia, Ha YTO 3aMEHSETCsl KUCIopoI B aTMocgepe.



3aganue 2

[Toctymnenne CO, B atMocdepy paBHO 7 MIPA. T/TOA, a €ro cojaepkanue B Tpomocdepe -711
mipa. T. [Ipu orcyrctBun CO; B Tponocdepe cpenHss riodalibHas TeMIlepaTypa Ha IJIaHETe COCTaBJIsIIA
o1 255 K, B Hacrosmee Bpems — 288 K. Ilo skcmepTHBIM OILIEHKaM, MOIBEM CpeIHEH TII0O0aTbHOU
TEMIIEpaTyphbl Ha IUIaHeTe Ha 3,6 rpagyca MOXKET BbI3BATh MOAbEM YpOBHS MHpPOBOro OKe€aHa Ha S5 M.
Poccusi Haxonutcss B cpelHEM Ha BBICOTE 75 M Haja ypoBHeM Mops. Uepe3 kakoW Nepuoj BpeMEHU
XKUTe Poccuu MOTYT YTOHYTb, €CITH COXPAHUTCSI CYIIECTBYIOIIAsi MOITHOCTh BEIOpocoB CO,?

3ananue 3

ITo onienkam y4eHsIx, Ouocdepa cymectByer 3-4 mup/. jet. 3a nociaeaaure 200 MiIH. JIET HCUe3JIo
900 Teic. BUOB. B Hacrosee BpeMst CKOPOCTh MCUYE3HOBEHHS Ha S5 MOpsAKoB Oosbiie (24 BHIA/CYT).
Onenure, 3a Kakol MPOMEKYTOK BPEMEHHU BHJI0BOE pa3HOoOpa3ue Ha miaaHeTe ymMeHblutcs Ha 10% mnpu
COXPAHEHUHU COBPEMEHHOM TeHAeHIMU. 3BecTHOE KoIm4yecTBO BUAOB cocTasiser 1,7 muH. [lepeuncnure
OCHOBHBIE ITPUYUHBI U CJIE/ICTBUS YMEHbILIEHUS BUIOBOIO Pa3HOOOpa3usl Ha IUIaHETe.

3amanue 4

[Tocrymuienne CO, B atmMocdepy paBHO 7 MIIpA. T/TOI, IPU COAEPKAHHUU €ro B Tporocdepe 711
mipa. T. Ilpu orcyrctBun  CO; B Tpomocdepe cpeanss rioOanbHas TeMmIleparypa Ha IJIaHETe
coctaBisiia 061 255 K, B TO Bpems kak B Hacrosiee Bpems — 288 K. 1o skcriepTHBIM OLIEHKaM, TIOABEM
cpeaHel rino6anbHOM Temneparypbl Ha 3,6 rpaayca BbI30BET ObEM YPOBHS MHpPOBOro OKeaHa Ha 5 M.
Poccus B cpegHem HaxoauTcs Ha BbICOTE€ 75 M Haj ypoBHEM Mops. Uepe3 KakoW NEpHOJ BPEMEHU
xuTenu Poccun MOTyT yTOHYTb, €CIIM COXPAaHHUTCS CYLIECTBYIOIIAas MOIIHOCTh BbIOpocoB CO,? Ecim
BbIOpOCc CO, yBemmuuTcs Ha 5% ?

3ananue 5
15

Copepxanne O, B atmocdepe paBao 1,2-107° 1. ExxeronHoe ymMeHbIlIeHUE COAECPKAHUS KUCIOPOIa

1 .
B armoc(epe paBHo 3-107" 1. OueHure BKIAJ HAcEJICHHS IUIAHETHI Kak MOTpeOWTeNel KHCIopoda B
yYMEHbIIIEHUE ero KOoHIeHTpanuu. [lepeuncnure riaBHble HCTOYHUKH MOTPEOJIEHUST KUCIOPOJa, HA YTO
3aMeHsieTcs KUCIopol B atMmocdepe. i pacdyeToB WCIONB3YHTE CIEAYIOUINE JaHHBIC: HAcEICHUE
IIaHeTbl — 5,6 MIpA. 4YeJoBeK, cpeiHuii o0beM Jierkux 4 1, cpeaHsis dvacrtora asixanus 30

IBIXaHUH/MUHYTY, cpetHuil ra3000MeH B sierkux 30 %, cogepxanue O, B Bo3ayxe — 21%.

3aganue 6

Cogepxanne O, B atmocdepe paBHO 1,2:10" 1. Exeromnoe YMEHBIIIEHUE COACPKAHUSA
KHCJIOpoJia B aTMocdepe paBHO 3-10™ 1. [lo OLEHKAaM CIICLHAINCTOB, MIPU COJIEP)KAHUHM KHUCIOPOJa B
BO3ayxe mopsnka 17,5 % denoBek HayHET 3aAbIXaThes. Uepes3 CKOMBKO JIET 9TO MOXET HACTYHHUTh MpU
YCIIOBHH MOCTOSTHCTBA YObUTH O5?

3aganue 7
Camorner npu nepenetre u3 Mockssl 10 BinanguBocroka norpediser npumepHo 30-40 T kuciaopoaa.
Hcnonb3ys naHHble 1O JAbIXarenbHOM (QyHKIMHU denoBeka (cm.2.17), oneHuTe, sl KaKOro KOJIMYecTBa
JHOIeN XBATUT 3TOTO KUCIOPO/1a, YTOOB! 00eCTIeUnTh X OMOJIOTHYECKYIO OTPEOHOCTh B TeueHue 1 roaa.

3ananue 8

ABTOMOOWIB, TpoexaB pacctossare oT MockBel 10 Cankt-IlerepOypra, B cpeaHeM pacxomayeT
00bEM KHCIOPOJa, KOTOPBIM JOCTAaTOYEH AJsi 00ecredeHus AbIXaTeIbHOM (DYHKIIMM OJHOTO YeloBeKa B
TeyeHue roaa. OueHuTe:

-Kaxoe xonuuecTBo Kuciaopoaa norpedser aBTOMOOMIIb Ha 1 kM myTu?

-Kakoe kommuectBo CO; BEIOpAachIBaeT aBTOMOOWITH 32 ATy MOE3IKY?

-Cxonpko mornomatoT O, u BoiOpackBator CO; Bce aBromoOmau mupa 3a 1 roa? CoorHecute
MOJIy4YE€HHBIE JTaHHbIE C OMOJIOrMYECKUMH OTpeOHOCTSIMH denoBeuecTBa. Kakum o0pa3om 310 oTpazurcs
Ha 6uocdepe?



B pacuerax npuHATH cneayone BEIUYUHBL:

coctaB atMocdeproro Bozayxa: Oz —20,95%; CO,- 0,0343%;
cocraB BbIIbIxaeMoro Bo3ayxa: Or- 16,4%; CO, —4%;
CpeIHH 00BEM JIETKHX YeJIoBeKa — 4 I,

cpenHsis 4actoTa apixaHus 30 IbIXaHuW /MUHYTY;

cpenHuii oOMeH rasa B jgerkux 30 %;

ABTOMOOWMIIBHBIN MapK MUpPa 0KOJI0 660 MUJUTMOHOB €TUHUII;
cpenneroaoBoi mpoder 1 aBromoomtst — 25000 kwm;
paccrostnue ot Mocksbl 1o Cankt-IlerepOypra — 600 km.

3amanue 9
OneHuTe, TPEBBIIICH JIM TMOPOT TMOTPEeOJEHUs TIEPBUYHON OHOJIOTMUYECKOW MPOAYKIIMK Ha
tepputopun P®, ecau Ha Kaxkaoro >kUTens B cpegHeM mpuxoautcs 11,5 ra Tepputopuu ¢ BEIMYHMHOMN
MePBUYHON OMOJIOTMYECKOW NPOAYyKTUBHOCTH 20 T/ra B roa, a Kaxibld xutenb P® mogHOCTHIO
noTpeOIIIeT NEPBUYHYIO OMOIOTHUECKYIO TPOAYKIIHIO ¢ TeppuTopuu 1,89 ra.

3ananue 10

Jliis Toro 4toObl BhIpacTUTh pebeHka m0 14 mer, HeoOXoauMo BbIpacTUTh 20 OBIYKOB, Ha POCT
KOTOpBIX OyneT u3pacxomoBano 100 T 3eneHoit maccel. CocTtaBbTe TPODUUECKYIO €M, PacCUUTANTE,
CKOJIBKO 3€JIeHOU Macchl Tpebdyetcs kutensim CapaToBCKOW 00JacTH B T€YEHHE Tofia JUisl oOecreueHus
cOanmancupoBanHoro mnurtanus. OOecrieueHa 5 00dacTh 3eMENBHBIMEH pecypcamu? B pacuerax
ucnone3yiite cienyromue nudpsl (1996 r.): dnuciaeHHOCTh HaceneHHs obmactu - 2746,7 ThIc. 4yen.;
wiouaab cenabxozyroguit — 8485 Thic. ra, W3 HUX namHU - 5834 ThIC. Ta; cpeAHss ypOKaWHOCTb
0JIHOJIETHUX 0000BBIX TpaB B HeuepHnoszembe — 120 11/ra.

Tema 2. Hayunble, npaBoBble, HOPMATHBHO-TEXHHUYECKHE W OPraHU3AIMOHHbIE OCHOBBI
OXPaHbI OKPYKAKILEH cpeabl.

3amauue 1
CocTaBuTh MaTepUaIbHO-IKOJIOTHUECKUN OajJaHC YCTAHOBKH JUIS MOJIYyUYEHHUs TOIUIMBA U3 CHHTE3-

rasza (T/CyT.) OpUEHTHPYSICh HA IPUBEACHHYIO CXEMY.

Cunres-raz 1,9

|’
[upryanpyronuii
ra3 U3 KoHaeHncaropa, 3.8 PeaxTop
—
U
Jlerkue
[Napadun «— NPOIYKThI-
0.268 Cenapatop - pacreoputeny, 0,600
raz
=
[enouyr — K c — bensun,
0.270 OHAeHCATOP emapaTop 0.880
} }
["a3 na Torummso, 0,112 PactBop coneit, 0,310



3agadue 2
CocTaBuTh MaTepUATBHO-IKOJIOTHYSCKUN OalaHC YCTAaHOBKH HEMPEPBHIBHOTO IPOU3BOJICTBA
OKHCJICHHOTO OuTyMa (T/4) OpUEHTUPYSICh HAa IPUBEACHHYIO CXEMY.

['yaopon, 30,20 | Acdanbt neachanstuzauuu, 45,90

|

Bo3znyx, 60,80 — Cmecurean «— DKCTPAKT CEIEeKTUBHON
OYMUCTKH, 25,30

Bo3nyx, 35,3 — PeakTop 1 «— [1AB, 5.40
U
Ortron, 2,30 «— Ucnapureib — ['a3bl HA TONIUBO, 83,78
! — [lotepu,6,8

butym, 110,02

3ananue 3
CocTaBUTh MaTepUaIbHO-3KOIOTHYECKHH OalaHC yCTAaHOBKH IS
npou3BocTBa npucaaku JP-11 (kr/4) opueHTHPYACH Ha IPUBEICHHYIO CXEMY

M300yTtunoseiit cnupr, Macno Beperennoe, [lstucepuuctsiii pocdop

4,54 16,82 7,14
Ll
PearTop 1 l—>01;f13b1 B aTMochepy,
U OTXO0ObI OTCTOS,
1,16
M300KTUIOBLIN CIIUPT, Peax ) — OTX0abI OTCTOA,
7.94 — caxTop 1,23

U

JKeua uMHKa, 2,83 —
Cpexuii OyTaHou, PeakTop 3
60,73 —

— OTX0IBI OTCTOA,
1,59

T Lupkyaupyrommmii — l"a3b1 B atmocdepy,

OyTaHo.I B peakTop 3, PeakTop 4 1 04
57,31 ’
l
[Tpucanka J1D-11, "
33.80 — Tlotepn,2,86



3aganue 4
CocTaBuTh MaTepUATBHO-IKOJIOTUYECKUN OallaHC YCTAHOBKH OJHOCTYIIEHYATOTO THAPOKPEKHUHTA
BaKyyMHOTI'O Ta30iJis (KI/d) OpUECHTHPYSICh Ha IPUBEICHHYIO CXEMY

Bogopon, 9,0 BakyyMHbII ra30ib,

100
[l
Llupkynupyroiuii Bogopoa -
¢ cenapanuu, 1,02 — I'mapokpeKkuHr
U
Vraesonopoasl (ras) B
aTMOC(IJepy, 0.6 «— Ceﬂapallﬂﬂ
U

Yrneronopons (ra3) B
atmochepy, 0,2 «—

— bensun, 4.61
Pexktudgurauus 1

U

OcTaToK ruApoOKpeKnHra, — JluzenbHoe TOMIUBO,
47,66, Ha OpPOKHOE PexkTudpurauus 2 55,93
CTPOUTENBLCTBO «—

3aganue 5
CocTaBuTh MaTepUAILHO-3KOJIOTUYECKHI OanaHC yCTaHOBKU
MOJTyYEHUs COJIeH HUKENA (KI/4) OpUEHTHPYSCh HAa IPUBEICHHYIO CXEMY

Cynbhar nukens, S00 | Konaencar, 630

|

PeakTop 1

U
Na;C'O'_;‘l‘NiSCh = NiCO;l‘i‘NagSCh
U

Kounpencar,75 — | [IpombIBKA |

KapOonat natpus
0e3BoaHbIi, 1942 —

Tomapublii kKapOoHAT
Hukens, 300 «—

— DunbsTpar Ha

@uabTp-npece OUUCTKY, 2845,6

U

Kapbonar nukens, 80 — «— 20 % pactBOp cepHOU

Peaxrop 2 KUCIOTBI, 425
l
NiCO;+H,SO, = NiSO,+H,0+CO,1
l
PacTBop cynbdara | T'az B atmocdepy, 25,6

nukens, 400.8

10



3aganue 6
CocTaBUTh MaTepHAIBHO-DKOJOTHMUECKUI OanaHC YCTAaHOBKM KHUJAKO(GA3HOW T'HIPOTreHU3AINH
yriis (Kr/4) OpUEHTUPYSICHh Ha MIPUBEICHHYIO CXEMY

Boaopon,120 l J Vrone, 105

['a3 uMpKyISUMOHHBIN € — OCTaTOK 3aKOKCOBbIBAHUS
['maporenusanus i
cenapauuu, 69,84 — TpyoO, 7,2
Cpennee Maciio u — Ilorepwu raza, 2,02
_ Cenapauus
oen3uH, 180 «—

U

[IInam, 0.5 « | IlenTpudyrupoBanue | — TsKenoe Macio nocre
HeHTpUuyrupoBanus u
KOKCOBAaHUS HA MPOU3BO/ICTBO
NOPOKHBIX MOKPLITHIA, 12,55

I1 OJIYKOKCOBaHHE

!

Ocrarok (nmoaykokc), ToBapHas (paxius — 18,0,
Heytunusupyemblii octatok — 4,73

3anganue 7

CocTaBUTh MaTepHAIBHO-IKOJIOTMUYECKHA OallaHC YCTAaHOBKM YTWIIM3ALUU PTYThCOJEPIKAIIUX
COEMHEHMH (T) OPUEHTUPYACH HA TPUBECHHYIO CXEMY

[TponyKThI
MUPOIN3a, CepoBonopoz,
cozepKallue pTyTh 0,384
Ha OYUCTKY, (0,909 | l
Maasmorpon — KonnencupoBanuas ¢aza
' (cyasun prytn), 0,877
U
["azoras daza | Kucnopon, T A30T B
H,S, NH;, HCL, H,, N, 0,542 atmochepy,

0,613
U

Ca(OH),, 0,139 — HeiiTpaansauus = PIGY N i o

J

Kapodonar Harpus,
0.799 — | YaaBnuBaHHe OKCHIA Cepbl
(1Y)
‘Taspl B atmocdepy, 0,808
4 CToumbIe BOIBI MOCTE
yrnasiaupanus, 0,198

CTouHbIE BOJIBI MOCTE
nenrpanuszaunu, 0,277 |

11



3aganue 8
CocTaBuUTh MaTEepPUALHO-IKOJOTUYECKHA OaJlaHC yYCTAaHOBKM TIEepepabOTKH TEXHOTEHHOTO
MUPHUTCOACPIKAILIETO CHIPBS (KI/4) OPUCHTHPYSICh Ha MIPUBEACHHYIO CXEMY

[TupuTHBI KOHUEHTpaT, 200
bokcur, 75 | 1

<« Bo3par nbuu ¢

ABTOreHHasl INIABKA
OUYHCTKH, 3.6

U JKenesormuozemucThrit U Taswl Ha OYUCTKY
NN U
| H3Baeuenue Cu, Au, Ag |
| JlomeHnHasi n.1aBKa 0OKCHTOB | | OTxonml, | OuucTKa |
| | 101,2 J
JIuTeliHbIi [MUHO3ZEMUCTBIH 11TaK- a3kl | Bona, 52
uyryu, 84,6 LieMenT, 54 |
| Mp-so H,S0, |
Otpadorannsble rassl, 11,5 | | CepHas xucnora, 75,7

3agadue 9
CoCTaBUTh MaTCPUATBHO-IKOJIOTUYCCKUN  OallaHC YCTAHOBKM TEXHOJIOTMH  KOMILJICKCHOM
nepepadOTKHU MUPUTHBIX OTAPKOB (KI/4) OPUCHTUPYSCHh HA TIPUBEACHHYIO CXEMY

Boccranosutens, 100 | | Iluputhelii orapok, | OOoxixeHHas OOKCHUTOBAs
1000 nopoaa, 250
| OxkoMKoBaHHe |

y

U raseina OUUCTKY <= | Harpes okaTbiuiei |

U rasei na ounerxy < — [InaKk-raMHO3eMHUCTbIH
7 IlnaBka
eMeHT, 304.9
OYHCeTKA CnnaB Ha OCHOBe Kenesa

| Bo3rounl | T'asml, U

(UMHK, CBUHEL), 186.4

58.6

[Tupomeranaypruveckoe | «<— Marepuan, conepxaliui
oborameHue cyasdat kanbuus, 150
l !

OOoraineHHbIi TPOOYKT HA
13BJIeUeHHe OIaropoAHbIX METAIIOB
u meau, 377,1

OKCcUAHO-CYIb(UAHBII JKeTe30KATb L UEBbIi
LITaK 1715 HYKJ LBETHOW MeTannypruu, 573,0

12



3aganue 10
CocTaBuTh MaTepUATBHO-IKOJIIOTUYECKUN OallaHC yCTAaHOBKU MEPEpadOTKH MeIbCOACPKAIINX
OTXOJIOB (T) OPUCHTHPYSICh HA IPUBEICHHYIO CXEMY

Cripne, 1000
!

I[l1aBka B
OTPAKATENbHBIX MevYax

U

IeKTPOTHTHYECKOE
paduHHpoBaHUe

U

Katonuas menn

U

IeKTPOIHTHYECKOe
nojay4yeHHe MeJHbIX
NOPOIIKOB

U

[Inam padguuupoBanus

[Toayuenune Au, Ag, Se,
Te

U

OtpadoTaHHbIN
YIEKTPOIUT
papUHUPOBAHUS

IToayuenne meanoro
KYNopoca " cepHo-
KHC/JIOT0 HHKe/Isl

— [1Inaky nBeTHBIX
MeTtamniaos, 40,0

— IIb1b, coaeprxainas
Medb, 25,5

— Ckon o1 neueit, 10,0

— Heoprannueckue
MeabcoAeps/Kallkie LTaMBl,
4.0

— [lpoune orxonwi, 0,5

— MeaHblil MOPOLLIOK,
907,0

— [II1aM OTCTONHHUKOB
nocie HelTpanu3anuu
CTOYHBIX BOO, 4.5

— Metanns0,5

— [1l7aku UBETHBIX
MeTaanos, 5,0

— Ckon ot neueid, 0,5

— Cynbdarsl Menu 1
aukens, 0,8

— Heopranuueckue
MebCOAEpKAlUE 1JIaMBbI,
1,5

— Menp u
MebCOAepIKALIUe OTXOMIBbI,
0.2

13

= [lepepadoTka Bcex
MEePEUNCIEHHBIX OTXO/I0B:
urmaxku, 70,0

MeTannsl, 21,7



Tema 3. YesioBek u cpena ero ooutanus. OnacHole u BpeaHble GaKTOPbI CpeAbl 00MTAHUS, X

HOpPMHpOBaHMHe.
3ananue
Ornpenenutb CyMMapHbIi UHIEKC OMACHOCTH KOMIIOHEHTOB B CMECH BPEIHBIX BEIIECTB, B3STHIX U3
TaOJIULIBI
Ta6nuna - OTXO0IBI U KJIacC UX OaCHOCTH
Ne HaumenoBanue Buemnan HauoOoiiee MeToibl yTHUIIM3AIUH,
3a1a oTxoja u U BUI U TOKCHYHBIE 00e3BpeKUBAHUS U 3aXOPOHEHUS
HUS | TPOU3BOJCTBA, TI€ | KOHCHUC- | KOMIIOHEHTHI
MPUMEHSAEMbIE | PEKOMEH/yeMbIe
OH oOpa3zyeTtcs TEHIIMS
ITepBblii KJ1aCC ONACHOCTH
1. Otxox ¢ TBepnoe | Xnopopranu- | HakomseHue Ha | 3aXOpOoHEHHE Ha
CoJiep>KaHUU-EM YecKue TEPPUTOPUU MOJINTOHE
nopodopa 4x3-57 B COECUHEHUS | IPEIIPUATHH IIPOMOTXO0/10B
MIPOU3BOJICTBE
XJIOPOp TAaHUYECKUX
KHCIIOT
2. [Ibu1B, CcOneprKamas tBepaoe | Ilartucepuucrtel | Cxxuranue Tepmuueckoe
MATHCEPHUCTHIN (oc- i hocop 00e3BpeKMBaHU
¢dop B raibBaHUYEC- € Ha MOJIUTOHE
KOM IIPOU3BOJICTBE MIPOMOTXO0/I0B
3. PactBopsI Kunkoe Iuanugel, Hentpanuzanusa, | M3BineueHne
oTpaboTaHHBIC , IJJaM | OKCHJIbI ME/IH, | YIUIOTHEHHE IBETHBIX
(o6ezxupuBaroIIne, Xpoma, KaJIMuUs, METaJIJIOB,
TpaBUJIbHEIE, HUKEJS U JIp. 00e3BpeKUBAHU
paboune) TSKEIBIX €. 3axopoHeHue
HEUTpaTN30BaHHbIC METaJIJIOB Ha MOJINTOHAX
rajlbBAaHUYECKOTO MIPOMOTXO0/I0B
MIPOM3BOJICTBA
4, PtyTh Ha TBEpPI0E PryTh Hakomnenue Ha | 3axopoHEHHE Ha
AKTUBUPOBAHHOM TEPPUTOPUU MOJIUTOHE
yriie B IPOU3BOJICTBE MpEANPUITUS MIPOMOTXO0/I0B
rpaHo3aHa
5. Cwmech ¢ mpuMechio xkuakoe | Mucektummasl | Hakonnenue Ha | Tepmuueckoe
WHCEKTHITUIOB TEPPUTOPUU 00e3BpeKUBaAHU
MpEANPUITUS eun
3aXOpPOHEHHE Ha
TEpPUTOPUU
MIPOMOTXO/IOB
6. Cwmech ¢ mpuMechio TBEpI0E Coenunenusa | Hakomnenue Ha | 3axopoHEHUE Ha
COCIMHEHHI CBUHIIA, CBUHIIA, TEPPUTOPUU MOJIUTOHE
CYpbMBbI, KaMUs B CYpPbMBI, NpEeANPUITUS MIPOMOTXO/I0B
MIPOU3BOJICTBE KaJIMHSI
MOJIMBUHUIIXJIOPUTHO
W IJICHKHU
7. Crexio ot TBEpJ0E PryTh Hakorienue na | Paspaborana u
nepepaboTKH mIama TEPPUTOPUH OCBOCHA TEXHO-
MpEeANPUITUS JoTUs
nepepadoT Ku
JIFOMUHECIEHT

14




HBIX JIaMII C
HU3B-JICHCHUEM

pTYTH

8. Peychr tBepnoe | bens(a)mupen | JloGaBka B Hcnonw3oBath
KaMEHHOYTOJIbHBIE B LIUXTY JUIs 1151 1T00aBKH B
KOKCOXHMHYECKOM KOKCOBaHUs HIUXTY
IIPOU3BOJICTBE KOKCOBaHUs

9. [Ilnam ceneHopTyT- TBEPIOE Ptyth, cennen | CxnagupoBanue | 3aXOpOHEHHUE Ha
HBII B CEPHOKHUCIIOT- B CIEUMAJIbHBIA | IIOJIUTOHE
HOM IIPOU3BOJICTBE OTBaJ IIPOMOTXO0JIOB

10. | Ulmam, rnacra Hukens OpranuzoBaHHOe | 3aXOpOHEHUE Ha
oOpa3yomui-cs B CKJIAIUPOBaHUE | MOJUIOHE
rporecce IIPOMOTXO0/10B
HUKEJIUPOBAHUS

Bropoii kitacc omacHocTr

1. ['yapon kucnblit Cwmorno- CepHas Hevirpanmzauus, | Bxirouenus B
HEPTEXUMHUECKOTO oOpa3Ha KHCIIOTA, TEPMOJIU3 C JIOPOKHBIE
MIPOU3BOJICTBA g Macca | HeDTEOPOAYKT | MOTy4yeHUEM MIOKPBITHS,

bl CEpHOM KUCIIOTHI, | UCIIOJb30BaHUE
pactBopoB [IAB, | B mpou3BojacTBe
CKJIQIUPOBAHUE B | LIEMEHTa
CIIELIHAKOMUTEIS
X Ha TEPPUTOPUH
NpEANPUITUS

2. KaranmsaTtop Teepapl | Okcunel xpoma | 3axopoHeHue Ha | M3BieueHue
oTpaboTaHHBIN OT e CBAJIKKax LIEHHBIX
JETUIPUPOBAHUS IpaHyJibl KOMITOHEHTOB.
3TUJIEHA OkoMKOBaHuE C

HCII0JIb30BaHUE
M B
METaJITypIruH,
BKJIIOUEHUE B
OEeTOHHbBIE
KOMITO3ULIUU

3. Karammsartop Teepapl | Oxcupa HuUKens | XpaHEHHE Ha N3Bnedenue
oTpabOTaHHBIN e TEPPUTOPUHU HUKEIS
MIPOU3BOJICTBA TPaHyJIbI MPEATPUITHS
OyTraaneHa

4, Kex TBEPLIOE Coenunenus | 3aXOpOHEHHUE ¢ 3axOpOHEHHE Ha
MBIIIBSIKOBUCTBIN MBIIIBbSIKA TJIMHSHOM MOJINTOHAX
IIPOU3BOJICTBA MENIU U30JsIIMen ITPOMOTXO0/I0B

5. Hedreorxonpt Bszkue | Hedrenponyxtel | Tepmuueckoe Cxuranue Ha
pa3IMYHbIX KHUAKOCTU pa3IoXKEHUE U MIOJINTOHAX
MIPOU3BOJICTB 3aXOpOHEHHE IPOMOTXO0/I0B

6. Ocmon npousBozcTBa | Bszkas Humerui- XpaHeHue Ha Tepmuyeckoe
WMHMKATOpa KHUJIKOCTh dbopmamug poMIUIoniaike | 00e3BpeKUBAHU
METHUIIOBOTO € Ha MOJINTOHE
KpacHOTo IIPOMOTXO0/I0B

7. Otxon mpousBoacTBa | macta | Tpuxpesusndoc- | XpaHeHHe HA Tepmuueckoe
CUHTETUYECKOTO KJIes ¢aTt, kaHnoJb, |IPOMIUIONIAIKE 00e3BpexXUBaHU

TTOJIMBUHUJI- € Ha [TOJINTOHE
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XJOpUL IIPOMOTXO0JIOB
8. OcTaTtok cMOJIUCTBIN rnacra [uHk, XpaHeHue Ha Tepmuueckoe
MIPOU3BO/ICTBA TudeHnIaMUH | TPOMILIONIAAKE 00e3BpexKUBaHU
KpacuTelen Ha € Ha IOJIMIOHE
OCHOBE MIPOMOTXO0/I0B
nudeHUITaMIHA
9. OcTaToK KyOOBBI OT |KHIKOCTh benson Vrunuszanus beszorxonnoe
pexTuduKanm CKUTAHHEM, IIPOU3BOJICTBO
OeH3o-7a B MOJIyYEHUE JIeT TS
KOKCOXHMMUYE-CKOM
MIPOU3BOJICTBE
10. | Kucnora cepnas KUJKOCTh Cepnas Tepmuueckas Perenepanus,
oTpaboTaHHas KHUCJIOTa pereHepanus HCII0JIb30BaHUE
IIPOU3BOJICTBA B KaueCTBE
AIKUJIUPOBAHUS BTOPUY HOT'O
CBIPbS
Tpetuit knacc omacHOCTH
1. Bonbl mpombIBHBIE JKUIKOCTD CoisiHas Heutrpanmuzauus, | M3Bneuenue
TPaBUJIbHBIX KHUCJIOTa [IUIaM B OTBAaJl XJIOPHOTO KeJie-
OT/ACIICHUH 3a, MEIH, XpoMa
MIPOKATHBIX LEXOB U Jp. METAJUJIOB
2. Kucnota consinas KUJIKOCTh| Xyjopucteiii |Ilepenaercs Ucnonb3yercs
(abraznas) BOJIOPOJ IpYTUM KaK XMMUYECKOE
NPEANPUITHIM CBIPbE
3. Kek cBuHII0BO- tBepaoe | LluHK, cBuHen, |XpaHuUTcA B [Tonnas
LIUHKOBBIN, OTXOJ Me€[lb, HUKEIIb | OTBaJIax YTHIM3aLUs IPU
HUKEJIEBOTO MOJTy4YEHU U
MIPOU3BOJICTBA LBETHBIX
METAJIJIOB
4, Karanusatop tBepaoe | Oxcun xpoma |Hampansercsa B [[lonnas
OTpabOTaHHBIN OTBaJ [YTHJIH3aUsl B
(;mro6oro [IPOMBIIIJIEHHOCTH
MIPOM3BO/JICTBA) CTpoiimMaTepuaioB
1 METaJUTypruu
S. Merabl JKUJIKOE PryTh Heilitpanuzanust | 3axopoHEeHHE Ha
oTpaboTaHHbIE cynbhuIoM MOJIUTOHE
MIPOU3BOJICTBA HaTpus U MIPOMOTXO/IOB
MIOJIYITPOBOJIHUKOB 3aXOpOHEHHE
6. Hedrenamsr Kunkas | Heprenpoaykr |Xpanenue B Tepmuueckoe
MEXaHUYECKOU BsI3Kast bl [JIAMOHAKOIIH- 00e3BpeKUBAHU
OYUCTKHU CTOYHBIX Macca TEJSIX € Ha MOJINTOHAX
BOJ MIPOMOTXO/IOB
7. OcTaTKy IUIEHKU Kunxme c| Jlakm, smanu, |HakomieHue Ha Tepmuueckoe
JIAKOB U dMaJieil B TBEPJON | PACTBOPUTENM |POMILIONIAIKE 00e3BpeKUBAHU
JIAKOKPaCOYHOM dbazoit € Ha MOJINTOHE
ITPOU3BOJICTBE MIPOMOTXO/IOB
8. [IIam ruapoKcuaoB [1amM Menp, IMHK, | XpaHEHHUE Ha 3axOpOHEHHE Ha
LIBETHBIX METAJJIOB XpOM, HUKEJb | TPOMILIOINIA/IKE MOJIUTOHE
ocJie MIPOMOTXO/IOB
HEUTpAIU3aLUN
0. [IImam perenepannu KUIKOE ConspoBoe  |Hcnonb3oBanne | ITonHoe
COJIIPOBOTO Macja MacJjo JUIst OOMacnnBa- | MCIOJIb30BAHUE
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\ \ \ HUS HIUXTHI
YeTBepThld KJ1aCC ONACHOCTH
1. Marepuaiibl TBEpoe | PTyTh, cBUHEN |3aXOpOHSIOTCS O06e3BpeKMBaHH
O0OTHUPOYHBIC OT € Ha MOJIUTOHE
MIPOU3BOJICTBA MIPOMOTXO0/I0B
TMOJIYITPOBOJIHUKOB
2. OcaIKy OYHUCTHBIX 1acTo- OKkcuapl 3axOopOHEHHE Vrummzanus,
COOPY>KEHUI o0pa3Hoe LIBETHBIX, 3aXOpPOHEHHE Ha
rajlbBAHUYECKUX TSKEIBIX MOJINTOHE
MIPOU3BO/ICTB METaJIJIOB MIPOMOTXO/IOB
3. OTx0/11b1 00E3BPEIKH- nacro- | XpoM, BaHaAui |3aXOpOHEHHUE 3axOpOHEHHE Ha
BaHUS CTOYHBIX BOJI | 00pazHoe MOJIUTOHE
MIPOU3BOJICTBA MIPOMOTXO0/I0B
TMOJIYITPOBOJIHUKOB
4, [1bu16 MOpOABI C bLIb AcbecroBas  |Yactuuno ucnonsb | Micnonb3oBanue
MIpUMEChI0 acOecTa MbLIb 3yercs, OCTAIIbHOE | KaK ChIPbs
B OTBaJ MUUHEPATHLHOTO
5. CToKu 1IeNoYHbIe CMOJIO- Benunatsl Hampasnsercs B |YTUnu3upoBarth B
MIPOU3BOJICTBA oOpa3zHoe HATpUS CTPOUTENBHYIO CTPONTIPOMBIIII-
KaanpoJjgoKTama OpraHU3aIII0 JICHHOCTH
6. [nam cranui nacto- | Pochop, pryts |Cxinamupyercs Ha | Mcnons3oBaHue
HEUTpamu3anuu o0pa3H. MPOMILIONIAIKE B HApPOJHOM
XO3SIICTBE
7. Inambl ¥ bUTH iam B arnommxty Vcnonb3oBaHue
YKeJIe30CcoAepKanme Kak 70OaBKHU B
MbUIETa300YUCTHBIX ATJIOIINXTY U
COOPYKEHHU cTpoMMaTeprasl
MPEeANPUATHN YEPHOU
METaJUTypPTUH
8. [naku TBEP0C ITepepabotka B [lepepaboTka B
METAJLTYPIrU4ECKOIO CTpOMMAaTepuasbl CTpOMMaTEepHabl
nepezena

Tema 4. I'nodasbHbIe IPO0JIEMBI TEXHOC(EPHI H OCHOBHbIC HANIPABJICHHUA X PEIICHUS.

3aganue 1

[ mpoBeNeHHs DOKOJIOTMYECKOW OKCIEPTHU3bl U ONPENEICHUS BIUSAHUA IPOMBILIICHHOIO
MPEeNNpUATHS Ha aTMOC(epy ONpPENeNIUTh BEIMUYMHY MaKCUMalIbHO MPU3EMHON KoHueHTpauuu Cy, H
paccrosinue X, OT UCTOYHUKA ropsiyero BpI0Opoca 10 pacueTHOW TOYKH, a TaK XKe CAEIaTh 3aKII0UYEHNUE.
HeoOxonuMmele 11 pacueTa UCXOAHbBIE JAHHbBIE MPUHATH B COOTBETCTBUH C 3aJaHUEM, MPUBEICHHBIM B
Tabnuue.

Tabnuna 1 - McxonHble naHHbIE 171 IPOBEJCHMS pacue€TOB

x| X oo 3 < o =R o 2 o« < A o
o v = = 3 9| = O | ® o S
g E| 2 g 8§25 S@=|28|3cU3E|ga2]38%|283
< sl =8 &3 g SR gl Z ezl lBRE|l88S| 85
3| S R ZEFRIERIgELZ|E 58S |gRS
e o " E o e B B O
1 2 3 4 5 6 7 8 9
1 |JIureliHsblil nex JIByOKHCH cephl 20 0,3 26,8 85 2
2 |Lex Meramnnueckas 35 0,6 14,2 30 1 2,3
METauI000pabOTKN  |IBLTH
lNanbBanmueckuii uex |[laper  cepHoit 40 3,5 52 33 1,8 1,5
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KHCJIOTBI
4  |JInuTeiHblil LIEX Oxknp asora 18 3 8 50 4.3 4
5 |MammHocTpoeHue |(Mertamndeckas 45 2 8 55 4.3 4
MBLIb
6 |Xumunueckas morika ([lapsr amlerona 37 2 3,3 32 2,3 4
Y IIOKpacKa JeTajeu
7 |Lex Jlnokcuy azora 65 2,5 6,2 100 6 3,6
MEXaHO000PabOTKH
8 |CronspHbIii 11eX HpeBecHas 59 3,2 8.7 83 4.7 4.2
MBLIb
9 |[IpousBojacTBO ITeu1e IEMEHTA 120 5 12,6 25 1,4 1,8
LIEMEHTHBIX U3IEINH
1 2 3 4 5 6 7 8 9
10 |TemmoBas CO 80 3.4 6.4 63 6 2,8
3JIEKTPOCTAHIIHS
11 |ABTOMOOMIBHOE Oxcuj xenesa 90 43 10,5 67 8,3 2,5
CTPOCHHE
12 | Xumuueckoe BaCL2 50 5 8 43 3,2 8
IIPOU3BOJICTBO
13 |TenmnoBas SO2 53 1,3 55 38 2 3
3JIEKTPOCTAHIIHS
14 |(Meramnypruueckoe |I[Ibiis cBHHITA 60 2,5 15,6 58 3 5
IIPOU3BOJICTBO
15 |MamuHocTpoeHHE CBapoyHbIi 35 0,8 7,2 45 15 2,8
a’p0o30Jib
16 |[ampBannueckoe aleToH 50 1,2 52 36 10 4
MIPOU3BOJICTBO
17 | Xumuueckoe TOJTYOJI 70 5 9,5 52 2,3 6
MIPOU3BOJICTBO
18 |Mammnoctpoenue |Dypdypon 20 5 9,5 48 2,3 6
3amaunue 2

Jnis mpoBeneHHs SKOJOTMUYECKOW SKCIEPTHU3bl M ONpEeAETeHHS BIUSHUS MPOMBIIIICHHOTO
NpennpusaTis Ha ruapochepy omnpeaenuTs mpenenbHo-gonyctuMbiii copoc (ILIJIC), Heobxommmyro
KPaTHOCTh O0OIIero pa3z0aBieHHs CTOYHBIX BOJ (N) , KOHIEHTPAIMIO 3arps3HSIONICTO BEIIECTBA B
KOoHTpoibHOM cTBOpe (C,), a Tak e chenarh 3akiroueHue. HeoOXomwMele Ui pacyera MCXOIHBIC
JIaHHbIE IPUHATH B COOTBETCTBUU C 33JJaHUEM, IPHBE/ICHHBIM B TaOJIHUIIE.
Tabnuna 2 - cxoiHble JaHHbBIE AJ1 IPOBEJCHMS pacueTOB

Ne BemectBo | Mecto |Vep |Nep| lip | Q) | O, |Corso|[IAK,| Bun Ucrounux
3ana- copoca M/e v alvr/a| mr/n BOJIO- 3arpsi3HEHUS
HHS 0JIb-
30BaHUS
1 Xpom v 0,14 (430,50 50|50 | 0,5 | px DJEeKTp XUMHUECKOE
Cr (1) Oepera MIPOU3BOJICTBO, XPOMHPOBAHUE
2 OTHIIOBBIN B 0,213,5/840/ 55 |42 | 53| 1,2 K.0. METaJII000paboTKa
CIHPT CTEepIKHE
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3 areToH vy 0,3[4 1450/ 40 (48| 47| 0,3 p-X. XUMHYECKOE MTPOU3BOICTBO
Oepera
4 HUKEIb B 0,4 (3,7/930{ 45 |52 | 42 |0,05| «k.0. DIIEKTPO XUMHYECKOE
CTEpXKHE MIPOU3BOJICTBO,
HUKEITUPOBAHUE
5 |Huxmopdenon vy 0,51(2,8/480/ 43 | 55| 48 | 0,03 | px. XUMHUYECKOE MMPOU3BOICTBO
Oepera
6 Oxuch B 0,35/4,2|1950| 42 | 63 | 52 | 2,0 K.0. dapmMmareBTuKa
KBS |CTEpPIKHE
7 LIMHK Yy 10,28|3,8{920| 38 | 60 | 55 | 0,5 X.II. DIEKTPOXUMHYECKOE
Oepera IIPOU3BOJICTBO, IMHKOBAHUE
8 Kenezo B 0,1|5910/52 |59| 63| 08 | «k.0. [TpubopocTtpoenue
CTEpPIKHE
9 KOOaIbT \% 0,15/4,5|470| 37 | 47|59 | 0,4 p.-X. Meramtyprus
Oepera
10 Xpom B 0,25|2,5|900| 57 | 51| 62 | 0,3 K.O. DIEKTPOXUMHYECKOE
Cr (V1) CTEep)KHE MIPOU3BOJICTBO,
XPOMHUPOBAaHUE
11 | Hedrempo- Yy 10,15/4,8/915| 60 | 62 | 47 | 0,5 | x.m. HedrenepepabareiBaronuit
JTYKTBI Oepera 3aBOJ]
12 COX B |0,23|4,3]490| 59 | 44 | 40 | 2,0 | p.x. METaJII000padoTKa
CTEPIKHE
13 CMoUIBI vy 0,43|2,7|880| 62 | 58 | 44 | 0,07 | «k.O. [TpousBoCcTBO CepHOIA
Oepera KHCJIOTBI
14 | Kammuii, Cd B 0,31/3,3|890| 47 | 65| 64 | 0,05| x.m. [Tpon3BOICTBO XUMUYIECKUX
CTEPIKHE HMCTOYHHUKOB TOKA
15 I1AB vy 0,18/2,2|1390| 48 | 40 | 58 | 0,5 p.X. [Tpon3BOICTBO MOIOIITUX
Oepera CpEJICTB
16 | XKeneso, Fe B 0,2214,8/940| 39 | 43| 53 | 0,3 K.O. Mertannyprus
CTEpIKHE
17 AHWINH v 0,412,2|1960| 63 | 64 | 43 | 0,3 X.II. XHUMHYECKOE MPOU3BOJICTBO
Oepera
18 Mens, Cu B 0,38/2,8/400| 65 |53 | 51 | 0,5 p.X. [Ipon3BoICcTBO EYaTHBIX
CTEpIKHE IJ1aT

P-X. — BOOAOCMbI pBI6OX035[I\/JICTB€HHOFO Ha3Ha4YCHHA, X.II. — X031 CTBEHHO-ITUTHEBOI'O Ha3Ha4CHUsI,
K.0. — Ky.]'IBTypHO'6LITOBOFO Ha3HAa4YCHUA, ITIAB- MMOBCPXHOCTHO-AKTUBHBIC BCUICCTBA

Tema 5. Meroabl W CpeacTBa MNOBBIMIEHUS JKOJOTMYHOCTH TEXHHYECKHX CHCTEM M
TEXHOJIOTHYECKHX MPOLECCOB.

3aganue 1
PaccuuTarh KOIMYECTBO AMOKCHAA CEphl, BBIACIAIONIErocs 3a 1 4 U3 TpyOONmpoBOoJa, MUMEIOIIEro
BHyTpeHHu# nuametrp 100 MM u oburyro npotskeHHOCTh 100 M. Ilpu ucnbITaHUSAX HA TEPMETUYHOCTD B
TeueHne 24 9 yCTAHOBIEHO, YTO JABICHHE JHOKCHIA Cephl B 3TOM Tpy6GompoBoae cHu3miock ¢ 1-10° ITa
110 9,909-10° Ta, T,=T,=293 K.

3amauue 2

[To pe3ynbTaTaM UCHBITAHUN paccUUTaTh KOI(DOUIIMEHT HErepMETHYHOCTH EMKOCTH T'a3000pa3HOro
xaopa obbeMoM 20 M°, mMeromel paGodyio Temmeparypy T,=300 K. HcnelTaHue eMKOCTH Ha
repMETHYHOCT IPOBOIMIIH C HCIIONB30BAHMEM BO3IyXa H ycTaHosmin G=2 kr/u4; P,=1,5-10°ITa.
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3amanue 3
B pesynbrare ucnbpiTaHUN BaHHBI 3JEKTPOJIM3a Ui IOJYYEHHS XJopa B MPOU3BOJCTBEHHOM
MMOMENICHUHU YCTaHOBJIEHO, YTO IIPH co31aBaeMoM pazpexkenun 75 [1a u3 nee Boigensiercs 3 r xyopa B 1 4.
JlaTh 3aKiIr0YeHHE O €€ TePMETHYHOCTH.
3ananue 4
Paccuntarh yreuky alleTOHUTpUIIA Yepe3 MPOKIAAKy U3 MapOHUTA TOJIIIMHON 3- 10° m, 3aTSIHYTYIO J10
yaenbHoro Hampspkerust 166-10° ITa. Jlanenme B pabodem oGbeme 1-10° Ila, Temmeparypa 30 °C
(a=0,5-10" H).
3ananue 5
OueHuTh KOHIIGHTPAIMIO TyMaHa Ha BBIXOZAE W3 3JEKTPO(UIbTpa, €clid Ha OYHUCTKY IOJaeTcs
TyMaH, MUHUMAaJIbHBIN pa3Mep 4acTull B KOTOpoM | MkM, KoHIeHTpanust Cup=10 /M,

3aganue 6

Paccunrtare emkocTh ¢umibTpa A TO ametwieHy, 3anojHeHHoOMY ra3oBeiM yriem CKT B
konmdectBe Q=100 kr. [TaprmansHoe naBiieHHE aneTUieHa Ha Bxoae B puibtp 93,10- 10° Ia.

3ananue /

PaccunTaTh pacxoja rasza, COIEpIKallero METaH B KOJHUYECTBE 160 t/m° (Co=10 MOJ'II)/MS),
MPOXOSIIETO Yepe3 KaTaTUTUYCCKUM pEaKTOp IS JOCTHUKEHUS KOHIIGHTpAllMd METaHa Ha BhIXoze |
MOJ'IB/M3.PeaKTOp 3alloJIHEH OKCHUIOM Xpoma cioeM Tonmmuod 0,5 M; momanb, 3aHUMaeMas
KaTtaiuzaTopom, cocrasiser 0,5 M2 Temnepatypa mpouecca 300 °C.

3ananue 8
KommaectBo Cl,, Beimemsuomerocs 3a 1 wac m3 tpyGomposoma G=12-107 kr/4. Bryrpennmuii
auametp Tpydorposoaa D=500 mm, mymua  1=500 M, HayasbpHOE NaBlICHUE B TPYOOIPOBOIE COCTABIISIO

4-10° Tla, Ta=Tk=293K. Paccumrarh KOX(QPUIMEHT HErepMeTHUYHOCTH (M, 11'1) U CHENIaTh BBIBOJ O
repMETUYHOCTH TPYOONPOBOAA, €CIU Myopmarusmpii—0,02 10'2, q'l; n=2.
3ananne 9
-1
Paccuurtath K03 GUIIMEHT HErepMETUIHOCTH (M, U ~) EeMKOCTH ra3000pa3HOro xjopa oosemom 120
M°, HMEIOIICH pabouyto temneparypy Tp=800K. McnbiTanne eMKOCTH Ha repMETUYHOCTh IIPOBOAMIIU C
UCIONIb30BaHWEM Bo3Ayxa U ycraHoBwiu G=8 xr/u; Pu=2,5: 10° [Ta; ko3ddunuent 3amaca n=1,5.

2 1
Cnenatp BbIBOJI O FEPMETUYHOCTH, €CIU Myopyarusueii=0,07-107, 1™,

3amanne 10
O1eHUTh KOHIIEHTPALMIO TyMaHa Ha BXOJIE B JICKTPOMUIBTP, €CITU Ha OYUCTKY MOJIAETCS TyMaH ¢
MUHUMATbHBIM pPa3MEpPOM YacTUI[ — 1 MKM, KOHIEHTpauus dYacTull Ha BbBIXOAE Cypy=2 v,

s dexTuBHOCTD TyMaHOYIOBUTENS 9=85...93%.
2.2 OLeHO4HBIE CPEICTBA IS IPOMEKYTOUHOT0 KOHTPOJIS

Bompocs k 3auery
1. CoBpeMeHHbIE TEOPUHU TPOUCXOKICHUS U IBOTIOLUU OHOC(epbl
2. Yuenue B.M.Bepuanckoro o 6mochepe n Hoochepe. CTpyKTypa U dBOTFOIUS
ouocdepsl.
3. buoreoxumuueckue UKIBI MUTPAIIUU BEIIECTBA U DHEPTHH B IPUPOJIE.
buoneHo3sl.
3akonsl skoorun b.Kommonepa, llendopna, Jinbuxa.
OcHOBHBIE TIOHATHSI OOIIEH SKOJIOTUN: A0MOTHYECKUE U OMOTHYECKHE (DAKTOPHI
CpeIbl, DKOJIOTHUECKHE HUIIU, Cpeia OONTaHus, (aKTOPHI CPEIbl U 3aKOHBI
6. [IposBneHue aganramnuii OpraHU3MOB Ha YPOBHE OMOXUMUU KIIETOK U
(GYHKIIMOHUPOBAHUS YKOCUCTEM, UX IBOJIIOIHUS: U3MEHYUBOCTD, BAPUAOEITHHOCTD U
pa3HO00Opa3ue OTBETHBIX PEAKIMi Ha eHCTBHUE (PAKTOPOB CPEbl y OTACIBHBIX
0ocoOell BUIA.

o s
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7. T'omeocTas 3KkoCUCTEM, MEXaHU3MbI TOME0OCTAa3a; CTA0UIIBHOCTh U YCTOMYUBOCTD
HKOCUCTEM, YIIPYTOCTh U TUIACTUYHOCTH IKOCUCTEM, arpolieHO3bl U IPUPOIHBIE
AKOCUCTEMBI. B3anMocBs3u opranu3moB (Tpopuieckue, Tonuueckue, popuiyeckue
u (habpuueckue); B3auMOOTHOIIICHUS (CHMOHO03, MyTyaIu3M, KOHKYPEHIIHS,
XUIIHUYECTBO U Mapa3uTU3M, KOMMEHCAIU3M, aMMEHCAIN3M U HEUTPAIIU3M).

8. Knaccudukaius 3akoHOAATENbHBIX U MOA3aKOHHBIX AKTOB M0 OXpaHe OKPYKarolen
cpenbl. ['ocynapcTBeHHast cucTeMa yIpaBJIeHHs B 00JaCTH OXPaHbl OKPYKarolen
npupoIHOM cpeabl. CTaHAapTH3aIUs B KOMILIEKCE MEp M0 00ECIIeUEHUI0
AKOJIOTHYECKOM O6e30macHOCTH Onocdepsl.

9. Cucrema o0ecriedyeHus HIKOJIOTUYECKOI 0€30MaCHOCTH, SKOJIOTHUECKHE PUCKH,
MOHUTOPHWHT ¥ YIIpaBJeHUE IPUPOTHBIMU pecypcamu. [loHsTHE DKOTOTHYECKAS
6e3omacHOCTb. MeToIbl 00ecTieueHUs IKOTOTUIECKOM O€30MacHOCTH.
Krnaccudukaiys s3K010ruuecKux puckoB. MOHUTOPUHT MPUPOIHBIX PECYPCOB.
VYrpaBiaeHue npupo0noIb30BaHUEM U OXPAHOU MPUPO/IbI

10.UnenTudukaims onacHOCTEH TEXHOTEHHBIX HCTOYHUKOB (BHIOPOCHI B
aTMOC(EepHBINA BO3/IyX, SHEPTETUUYECKHUE U TPABMOOIIACHBIC BO3/ICUCTBUS).

11.PerunonayibHble Ype3BbIUAMHBIE OMMACHOCTH (PaUallMOHHBIE U XUMHYECKUE
aBapun).

12.YpesBbruaiiHble JIOKATBHO JICUCTBYIOIINE OMACHOCTH (IJIEKTPUUECKUHN TOK,
MEXaHUYECKOE TPABMUPOBAHUE, CUCTEMBI IIOBBIIIICHHOTO JIaBJICHUS ).

13.ITonsATHE O SA/MaX, OTPABICHUSIX, HHTOKCHKAITUAX, YKOTOKCUKAHTaX, KCEHOOMOTHKAX,
MIEPCUCTEHTHBIX BEIIECTBAX

14.Yenogek u cpena ero ooutanusi. OnacHele U BpeHbIE (PAKTOPbI CPeIbl OOUTaHUS,
uX HopMupoBanue. VIcToOuHNKH, 001as XapaKTepuCcTUKa U KilacCuUKaus
3arpsi3HEHUI OKPY’KaIOIIEH CPEeIbI.

15.HopMupoBanue kauecTBa okpyskaromiei cpepl. Kinacchl onmacHOCTH XUMUYECKHUX
coenunennii. HopmupoBaHue HeraTUBHBIX (PU3NYECKUX BO3/ICHCTBUIA.

16.lemorpadus. PoxmaaemMocTb, CMEPTHOCTD YETOBEUECKOM MOMYISIIHH.
Hemorpaduueckuii nepexoi. BHyTpUBUAOBBIC Pa3INinsi KPUBBIX BEIKHUBAHUS.
KitoueBoii pakTop momymnsiuu

17. TokcMKOMETpUYECKHE XapaKTEPUCTUKU BPEIHBIX BEIIECTB B MOUBaX (IIOKa3aTelb
BPEAHOCTU: MUTPAITMOHHBINA BO3YIIHBIN, TPAHCIOKAIIMOHHBIN, 0011I€CAaHUTAPHBIN );
CaHUTAPHO-TUTHEHUYECKOE HOPMHUPOBAHUE 3arPSI3HSIIONTNX BEIIECTB B BO3/YyXE,
BOJIC, MUIIEBBIX MPOAYKTAX; MPUHITUIT Pa3AeIbHOIO HOPMHUPOBAHUS 3arPSI3HSIOIINX
BELIECTB; AKoJornyeckas nupdepenunanus Hopmatusos [1/IK

18.YcroituuBbie U TPYIHO pa3pylraeMble BemecTBa. [lecTuiinasl, nx BIUsSHUE HA
MMOYBEHHYIOOMOTY U yeioBeka. Kputepuu sKojgoruuecku 0€30MmacHON MpoayKIIUH.

19.0cobennoctu 1 mpobsieMsl mpoliecca ypOaHu3anuu

20.I'mo6anbHbIe HKOIOTHYECKHE TPOOTIEMbI U OCHOBHBIE HAMIPABIIECHUS UX PELICHUS.
JleMorpaduyeckue mpoOaeMBbl.

21.3arps3HeHue OKpyxaroliei cpenbl, armochepsl, ruapocdepsl, aUTOChHEpHI.

22 .1TpobneMbl HCTOIIEHUS TPUPOIHBIX PECYPCOB U CHIKEHNE OMOpa3HOOOpas3us

23.XUMH3M TIPOTEKAHUS TIPOLIECCOB 00pa30BaHMs KUCIOTHBIX OCAIKOB, MOTETUICHHUS
KJINMATa, pa3pylieHus 030HOBOTO CJIOS
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24.TloBeneHre XUMHUKATOB B aTMoc(epe, BIUSIHNUE Ha )KUBbIE OPTaHU3MBI (pacTEHHUS,
’KMBOTHBIE, YEJIOBEKA). BiusiHMe Ha 310pOBbE YETIOBEKa TOKCUYHBIX BEIIECTBA,
npodeccruoHalbHbIC 3a00JIeBaHuUs

25.9K0J0TUYECKHE MPUHIMIBI PAallMOHAIBHOTO MPUPOOI0Ib30BaHus. [IpuHLuIbI,
Hay4HbIC OCHOBBI U HAIIPABJICHUS PAIMOHAIBFHOTO MPUPOAONOIH30BAHHUS.
Crparerus ycTOMYUBOTO Pa3BUTHS U MPOTHO3bI B3AUMOOTHOIIIEHUH 00111eCTBa U
HIPUPOABI.

26.MexTyHapOIHOE COTPYAHUUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpe/Ibl

27 ITpoMblINIIeHHBIE TPEANPUATHS KaK HCTOUHUKH 3arpsi3HEHUs] aTMOC(hephl,
ruzpochepsl, TUTOCHEPH U MPUMEHSIEMbIE METO/IBI 3AIUTHI.

28. PanmoHaabHOE BOIOMOJIB30BaHNE, YCTPONUCTBA AJISl OUUCTKU M HEUTpalln3aluu
KHUIKUX 0TX0/10B. CHIDKEHHE BEIOPOCOB B OMOC(hepy IMyTeM COBEPIICHCTBOBAHHMS
000py10BaHUSI.

29.CeneKTUBHBIE METOIbl YTHIIN3ALIUU TBEPABIX OTXOOB

30.YCcTpoiCTBO MOJIUTOHOB AJIsl 3aXOPOHEHUS 0CO00-0IaCHBIX OTXO0/10B

OneHuBaHWe pe3ysbTaToB o00yueHUs B (¢GopMe YpOBHS CHOPMUPOBAHHOCTU
AJIEMEHTOB KOMIETEHIIMI TMPOBOAMTCS IyTEM KOHTPOJS BO BpEMsl MPOMEXKYTOUYHOM
aTTecTanuu B (hopMe 3aueTa:

a) OILICHKAa «3aUT€HO» — KOMIICTCHIMSA(M) WIM €€ 4YacTh(M) cPopMHUpOBaHBI Ha
0a30BOM YPOBHE;

0) OlIEHKA «HE 3aU4TEHO» — KOMIIETCHIIS(1) WK €€ 4acTh(1) HE CHOPMUPOBAHBI.

Kpurepuu, Ha OCHOBE KOTOPBIX BBICTABIISIIOTCS OLICHKHU MPU MPOBEJECHUU TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTecTalluy MpUBEIeHbI B Ta0M. 1.

Onenku «He 3auTeHo» CTaBITCS Takke B CiIydasX, €CIu OOydarolluiics He
NPUCTYMal K BBHINOJHCHUIO 3aJlaHus, a TakKe TMpu OOHAPYXKEHUU CIETYIOIIHNX
HApPYLICHUM:

— CIIMCHIBAHUE;

— TUIaruar;

— (anpcudukanus JaHHBIX U Pe3yJIbTaTOB PabOTHI.

Tabnuua 1 — Kpurepuu BbICTaBIEHHUS OLICHOK MPU MPOBEACHUH TEKYILIETO KOHTPOJIS
Y POMEXKYTOYHOM aTTECTALIMU

[IIxana oneHKn Ornenka Kpurepuii BEICTaBIEHUS OLICHKH

JIByxOanipHas mkana | 3a4TeHo OOyyaromuiicss OTBETHJI Ha TeopeTuyeckue Bompochl. [lokazan
3HAHUST B  paMKax ydeOHOro marepuana.  BoImomHMI
npakTuueckue 3aaanus. [loka3zan yqoBIeTBOPUTEIbHBIE YMEHUS
W BJQJCHUS HaBbIKAMU TMPUMEHEHUS TOJTYYEHHBIX 3HAHUN U
YMEHH NP pelIeHUH 3a]1a4 B paMKax y4eOHOro Marepuaiia

He 3auteno | OOyudaromyecs NMpu OTBETE€ HAa TEOPETHUECKUE BOMPOCHI U MPHU
BBIIIOJTHEHUM TPAKTHYECKUX 3aJaHUd  MPOJEMOHCTPUPOBAI
HEZ0CTAaTOYHBIN YPOBEHb 3HAaHUN U YMEHUU TP PELICHUH 3a/1a4
B pamkax ywyeObHoro Marepuana. llpu oTBetax Ha
JIOTIOJTHUTENbHBIE  BONPOCHI  OBLJIO  JIOMYIIEHO MHOECTBO
HCIIPAaBUJIbHBIX OTBCTOB
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2.3. UToroBas AHATHOCTHYECCKAaA paﬁoTa o JTMCIHMIIJINHE

) SAJTAHUA AJIA I[I/IAFHOCTI/I‘—IECKOﬁ PABOTHDI IO JUCHUIIJIMHE (MOAYJIIO), IPAKTUKE
Kommnerenun”.

Kon u
HAaUMEHOBAaHHE
[IpaBusbHBI OTBET * Conepxanue Bompoca Komnerennus HHJUKAaTopa

JNOCTHKCHUS
KOMIIETCHIINH

Howmep
3aaHuA

W/T-1omnk-2
OcymiecTBisieT
pa3paboTKy,
000CHOBaHUE U
noa0o0p
9KOJIOTUYECKU
0e301macHOro
o0opynoBaHUs TIPH
MPOEKTUPOBAHUU,
MOJICpHU3AINN U
(GYHKIIMOHUPOBAHUH
Hayka, u3yuyawmas KOMIJIEKC B3aUMOOTHOIIEHH I JKMBbIX TEXHUYECKUX
OPraHU3MOB € OKPY:KalolIeH cpeaou 00BEKTOB, CUCTEM U
TEXHOJIOTHYECKHUX
MPOLIECCOB
W-1onk-4
[IpoBoaut
HaOJIIOICHUE,
U3MEpPEHUE U
KOHTPOJIb 32
U3MEHEHUEM
COCTOSTHHS
OKpYy>Karolen
CpeJbl 0T

OIIK-2

1. OKonorusg

OIIK-4

2 . .
Iepeyucaume 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU




Kon u

HaNMEHOBAaHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
gz JOCTUKEHHS
E § KOMIIETEHIINH

BO3JIEHCTBUEM
MIPOU3BOACTBEHHOMN
JIESITEIbHOCTH
Hayunas 3acayra B.W. BepHaackoro 3akjir4aercsi B TOM, YTO OH
3)cosna TEOPHIO 1)BBEJ MOHATHE «IKOJIOTHSI» OINK-2 VL omca
2. 2)BBeI MmoHsATHE «Orochepa
IBOITIOIIHH Orochepsr 3 OIIK-4 N-lonk-4
)CO3/1aJ1 TEOPHUIO IBOITIOIHH OHOChHEphI
4)BBeJI IOHSTHE «IKOCHCTEMa))
IIpouecc ¢poTocunTE3a, OCYIIECTBJSIIOT 3TH OPraHU3MbI:
1) KOHCYMEHTBI
3, 3)IPOYIIEHTSI 2) pemyueHTh! OIIK-2 -1 ok
3) MPOAYIEHTHI OIIK-4 N-1lonk-a
4) mpocreiimine
5) MHKpPOOpraHU3MbI
B ocHOBe CTPYKTYPHOM M (DYHKIMOHAJILHON OPraHu3anuu
O0uocgepbl M COCTABIAIOIINX €€ IKOCUCTEM, ONpe/Iesiioneii nx
CTA0MJIBHOCTH U YCTOIYHBOCTD, JICHKHUT... OITK-2 W1
4, 4) 6uopasHooOpasue 1) GHOTPOTYKTHBHOCTH Orik-2
OIIK-4 WN-1onk-a
2) 6uosHepreTUKa
3) 6uoamanranms
4) 6uopaznoobpasue
OnHoii U3 3k0JI0rHYecknux QyHKIuM armocgepsl sBJsieTcst
peryJisinus...
5 ;l;iinomro PEXKHMA 1) TermoBoOro pexxuMa 3emMiTu OIIK-2 -1 onk-2
2) aktuBHOCTH CONHIIA OIIK-4 NJI-1omnk-4
3) NpUIMBOB U OTIIMBOB
4) ra30BOro COCTaBa

6 30T Kakoii koMnoHeHT npeo6JiagaeT B XUMHYECKOM COCTaBe OIIK-2 N-1 onk-2

armMocdeps! 3eman 10 Becy M 0 00bemy ? OIIK-4 U1-1omnk-4
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Kon u

HaNMEHOBAaHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
¢ g JIOCTHKEHUS
E § KOMIIETEHINH
K OnoreHHbIM 2JIeMEHTAM OTHOCHTCH:
1) Cl, Zn, Mn
7. |#CH,N,O,S,P 2) Cu, Ca, Mg ggﬁfl gﬂ-_ll OrK-2
3)Mg, K, Hg H OIIK-4
4)C,H,N,0O,S,P
N3 nepeunciieHHBIX cep NIaHETAPHOH IKOCHCTEMBI I100aIbHOM
SIBJISIETCS
8 3)ounochepa 1)  aurocdepa OIlIK-2 NI-1 onk-2
' 2)  armocepa OIIK-4 N-Lonk-a
3)  Ouochepa
4)  ruapochepa
YkaxuTe BepHOe onpeejieHHe MOHATHS «JIaHImadT»
1)3T0 BUA CENBCKOXO3IHCTBEHHBIX YTOIHIA
9 2) 3TO0 OOt BUT 2) 5TO OOIIHIA B MECTHOCTH OIIK-2 -1 onk-2
' MECTHOCTHU 3) 9TO BUJ PEKPEALMOHHBIX YIOJHi OIIK-4 N-1omx-a
4)Tak Ha3bIBAIOT TEPPUTOPHHU, HAPYIICHHBIC XO3SIHCTBCHHON
JeSITebHOCTbIO
IIpyn saBasiercs IKOCHCTEMOM.
3anonnume nponyck
10 1) uckyccTBeHHOU 1) uckyccrBeHHOU OIIK-2 NA-1 onk-2
' 2) eCTeCTBECHHOM OIIK-4 NI-1omnk-4
3) Ha3eMHO-BO31YILIHOM
4) rnobanpHOM
B ecTecTBeHHBIX MOYBAX IKOJOTMYECKUE (PYHKIMHU ONpPeesI0TCs
4) duamTecKIMH CBOCTBAMM I10YB.
11, IMITICCKIMIL I ’ 3anonnume nponyck OIIK-2 NI-1 onk-2
1) ¢pusnonornueckumMu U MOphOIOrHYECKUMU OIIK-4 N-1onk-a

OHOJIOTHYECKUMHU

2) BOJTHOBBIMH M CBETOBBIMH
3) TepMUYECKUMU U TUHAMUYECKHUMHU
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Kon u

HAMMCHOBaHHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
S E JIOCTHOKCHHS

=

E s KOMITETEHIIUN

4) puznueckuMu, XUMHUYECKUMH U OMOJIOTHIECKUMHU
JIEKHCJIOTO rasa
12 zurm Kakoro raza 6oJblie Bcero BbiOpacbiBaeTcsi B pe3yJibTare OIIK-2 NI-1 onk-2
' O AHTPONOTeHHOI 1eATeJIbHOCTH ? OIIK-4 N-lonk-4
2
OKCHU/IBI YTJIEPOJIa, CEPHI U
13 azora IlepeuncanTe riaBHble XUMHYECKHE KOMIIOHEHTbI, IPUBOASIIIUAE K OIIK-2 NI-1 onk-2
' AN MOAKHUCJICHUIO aTMOC(EPHOI BJIaru OIIK-4 N-1omnk-4
COy SOy, NOy
Kak Ha3bIBaloTCsl 0CaKH, KOTOpPbIEe 00pa3yIOTCsl PU COeTUHEHUH OIIK-2 NI-1 onk-2
14. KHUCJIOTHBIE OCAIIKHA - o
AMOKCHA Cepbl, OKCHA0B a30Ta ¢ aTMOC(epPHOil BJIaroii? OIIK-4 N-1omnk-4
IIpu coequHeHUN JUOKCHU/IA CePbl U OKCUI0B a30Ta ¢ aTMOcpepHoii
BJIaroi o0pa3ymores ......
1) 030HOBBIE IBIPHI OIIK-2 -1 onk-2
15. 2) KUCJIOTHBIE OCAJIKN
2) KUCJIOTHBIE OCaJIKH OIIK-4 NI-1omnk-4
3) «m1apHUKOBBIN 3P DHeKT»
4) boToXUMHYECKU CMOT

16 XBOWHBIE JIEPEBBS Kakmue BuabI 1epeBbeB HauboJiee YyBCTBUTEJIbHbI K BO3/1€lCTBHIO OIlK-2 -1 onk-2

' KHCJOTHBIX 0CAJAKOB? OIIK-4 WN-lonk-a
KuciorHble ocaiku BbI3bIBAIOT pa3pylieHHe MUHEPAJIbHBIX
CTPOMTENbHBIX KOHCTPYKIIHIA, TAK KaK ...
3) BBIIIEIIAYMBAIOT U3 HUX .

1) ciocoOCTBYIOT UX HACKHIIIEHUIO BOAOH OIIK-2 WUJI-1 onk-2

17. KapOOHATHI U CUITUKATHI .

2) HapylIaroT TeMIepaTypHbIA peKuM OIIK-4 N-1omnx-a
3) BBINEIAYMBAIOT U3 HUX KapOOHATHI U CHUITHKATHI
4) HapyIIarOT BO3AYIIHBIN PEXKUM
2) noabeMme ypoBHS OnacHocTh yCHIICHUS] «<TAPHUKOBOIO 3¢ dexTa» A ouochepsl OIIK-2 WJT-1
18. MupoBoro okeaHna u 3aKJII093eTCA B ... OfK-2
OIIK-4 N-1omk-a

3aTOINICHUH CYIIN

1) yBennueHnH pa3HOOOpa3us BUIOB
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Kon u

HAaUMEHOBAHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
s cE JOCTHUKEHUS
E s KOMIIETEHINH

2) noabeme ypoBHS MUpPOBOro oKeaHa 1 3aTOIVIEHUH CYILLU
3) NOBBILIEHUH BYJIKAHUYECKON aKTUBHOCTH
4) cokpallleHHH 3a11acoB IPECHON BOJIbI
CyTtb Knorckoro nporokoJia 3akjirouaercss B TOM, 4YTO
HHAYCTPHAJIbHO pa3BuThie cTPaHbl K 2008 — 2012 r.r. 70KHBI ...
4) coxpaTuTh BEIOPOCHI 1) NOJIHOCTBIO MPEKPATUTH BHIOPOCH NAPHUKOBBIX ra30B OITK-2 W1
19. YTJIEKUCIIOTO Ta3a ¥ IpYTUxX | 2) MOJIHOCTBIO NIEpeiiTH Ha MPUPOIHBIN Ta3 Kak SHEPropecypc OINK-4 -1 OIK-2
MIapHUKOBBIX ra3oB Ha 5% 3) yBEIMYUTDH UCIIOJIb30BaHUE THIpo3Hepruu Ha 50% H-Lorcs
4) cokpaTUTh BBIOPOCHI YITIEKUCIIOTO ra3a U ApyruxX NapHUKOBBIX a30B
Ha 5%
MeHb111e Bcero BbIOpacbiBaeTcsi IapHUKOBBIX Fa30B HA ...
1) aToMHBIX 1) aTOMHBIX 37EKTPOCTaHIMIX OITK-2 W1
20. NEKTPOCTAHLMAX 2) 3NeKTPOCTAHIUAX, paOOTAIOIIUX Ha YTie OITK-4 N1 OIK-2
3) BIEKTPOCTAHIMAX, PAOOTAIOIINX HA HE(YTEPOTYKTAX H-Lomka
4) >neKTPOCTaHIUAX, PA0OTAIOIIMX HA PUPOIHOM rase
Ha kakux BbicoTax pacnosaraercss «O30HOBBII ¢JI0i» HAJ OIK-2 n-1 ,
21. 25-50 xm NOBepPXHOCThI0 3emun? OIK-4 TI-1 OTK-
(5-10 kM, 25-50, 50 100 kM, 100-200 ™) OfTk-4
HOHIDKCHHBIM «O30H0BBIE ABIPBD> — 3TO 00J1acTH aTMOC(epbl OIIK-2 WL onk
22. c coJep:KaHueM 030HA.
coiepKaHUEM —_— OIIK-4 N-1omnk-4
3anoanume nponyck
O30HOBBII cJ10i aTMOCdepbl pa3pyliaeTcs Mo AeiiCTBHEM:
1):xecTKO# COTHEUHOM 1)kecTKO# COJTHEYHOW paauaIen OTIK-2 W1
23. paauanuen 2)KOCMHUYECKOH TBLIN OITK-4 -1 OITIK-2
3)x710pHTOPOPraHUIECKUX COSTUHECHUI J-Lonk-4
4)yrieKucioro rasa
C COJIHEYHBIMU PUTMAaMHU C KakuM ecTeCTBEHHBIMH NMPUPOIHBIMH aKTOpaMH OITK-2 701 P
24, WIH 00JILIIMHCTBO CIIECHHATNCTOB CBA3bIBACT BOSHUKHOBEHHE OIK-4 I/II[-lc?HK;

COJIHECYHas1 aKTUBHOCTb

«030HOBBIX JABIP» ?
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Kon u

HAMMCHOBaHHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
g 3 JIOCTHKEHUS
E § KOMITETEHIIUN
YcTaHoBJIEHO, YTO pa3pyliaiinee Bo3AelCTBHE HA MOJIEKYJIY
030HA 0Ka3bIBaeT He TOJIbKO XJIOP, HO H...
o5 3) okcubI a30Ta 1) TMOKCHHBI OIIK-2 N/-1 onk-2
' 2) OKCHJIbI CBUHIIA OIIK-4 N-1omnk-4
3) okcuIbI a30Ta
4) okcubl Kenesa
26 u o Han kakum MaTepuKoOM BlepBblie Obli1a 00HApYKeHa B HavaJie 80-x OIIK-2 -1 onk-2
. ag AHTapKTUIO0MN 0 OIIK-4 WI-
ro/I0B «030HOBAasI IbIPAY ? H-lonk-4
SlnoBUTHIH TyMaH, 00pa3ylOIIUi NPH BO3AEHCTBUU COJTHEYHOT O
CBeTa Ha CMeCh BHIOPOCOB NMPOMBINIEHHBIX MPeANPUSITHI U
4) HhOTOXMMUYECKHM :
SR rpanenopra s o2 | Wt
OIIK-4 NI-1omnk-4
2) OeIbIM CMOTOM
3) napHUKOBBIM 3(h(heKTOM
4) hOTOXUMHYECKUM CMOTOM
K 3xonornuyeckn 0e30nmacHbIM METOAAM 3aIUTHI PACTEHUH OT
BpeauTeJieil u 60Jie3Hel OTHOCUTCH. ..
o8, 2) GHonorHuecKas amuTa 1) mprMeHeHne HHCEKTUITUI0B OIIK-2 WUJ-1 onk-2
2) OuosioruvecKas 3amura OIIK-4 N-1omnk-4
3) ucnonp3oBaHUE PYHTHUIINIOB
4) npuMeHeHne QyMHUTraHTOB
Bo3aeiicTBHe KaKoro ceJibCKOX03AMCTBEHHOI0 XMMHY€ECKOI0
peareHTa, SIBJISIIOLIET0CS 3arPSI3HUTEJIEM OKPYKAKIIEH cpebl,
BbI3bIBA€T H3MEHEHHSI B COCTOSTHUH 3/I0POBbSI, AHAJTOTHYHbIE
29 3)mecTHI bl BO3/1eHCTBHIO PAUALIMU: OIIK-2 WUJI-1 onk-2
1) 1rym, BuOparus OIIK-4 N-lonk-a

2) YTIEKUCIBIN U yrapHbIi ra3
3) mecTHIHIBI
4) HedTEHpOITyKTHI
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Kon u

HAaUMEHOBaHUE
a. = [TpaBmiIbHEI OTBET * Coneprkanue Borpoca Kommerenus HHIUKATOpa
g CE JIOCTHKEHUS
E s KOMIIETEHIINH
5) HuUTpaThI
B BBIXJIONHBIX ra3ax aBTOTPAHCIIOPTA KAHIEPOTeHHbIMH
cBolicTBaMM 00J1a/1a€T:
1) Oen3(a)nupeH
1)6en3(a)nupen ) @) pe OIIK-2 NA-1 onk-2
30. 2) YrIeKHUCIbIi ra3
. OIIK-4 N-lonk-4
3) yrapHblii ra3
4) OKHuCIBI a30Ta
5) mapbl BOABI
ITo nanubIM MuUpOBOI JHepreTH4YecKoi KoHGepeHunu,
HAHO0O0JIBIINM JHEePreTuYecKuM 3KBUBaIeHTOM (52 I'/I:k Ha TOHHY)
. Xapakrepusyercs ...
3) npupOIHEII ra3 p pusy OIIK-2 -1 onk-2
31. 1) npeBecrHa
OIIK-4 WN-1onk-a
2) OUTYMUHO3HBIE CJIAHIIBI
3) npupoaHBIi Ta3
4) n3BEeCTHSIK
Meran, nponas
32 Vo - 1P Kakne ocHOBHBbIE XUMHYeCKHEe KOMIIOHEHTHI BXOIST B COCTAB OIIK-2 NI-1 onk-2
' NPUPOAHOTO raza ? OIIK-4 N-1onk-
CH., CoHg pupoa H-Lonk-4
I'uapodHeprus, moJiydyeHHasi HA PABHUHHBIX THAPOCTAHIIUSAX, HE
MOKET CYUTATHCS IKOJIOTMYECKH YHCTHIM BHIOM SHEPTUH B CBSI3H
¢ TeM, YTO BOJIOXPAHMJIMINA. ..
3) pe3Ko MEHSIOT PEXKUM
1) ciocoOCTBYIOT MEPEHACHIIIEHUIO BOBI KUCIOPOIOM OIIK-2 NI-1 onk-2
33. PEK U YCIIOBHSI )KU3HU
HIDOBHOHTOR 2) MOBBIIAIOT CKOPOCTh TEUEHUS PEK OIIK-4 NI-lonk-a
AP 3) pe3KO MEHSIIOT PEXKHUM PEK U YCIOBHSI )KU3HU THIPOOHOHTOB
4) crmocOOCTBYIOT YAYUIIEHUIO BOJHOTO PEKUMA TIPHIICTAIONTNX
JIECHBIX 9KOCHUCTEM
34 2) BOJHBIC H K HencuepnmaeMbIM pecypcaM OTHOCST: OIIK-2 WUJI-1 onk-2
' KJIIMMAaTHYECKUE PECYPChI 1) HedTh, KAMEHHBIN YrOJb, PA3INYHBIC PYIbI OIIK-4 N-lonk-a
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Kon u

HAaMMEHOBaHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
S g JOCTHKCHUS

=

é s KOMIIETCHIINHT

2) BOIHbBIC U KIMMATUYECKUE PECYPCHI
3) MmouBY, PaCTUTEIILHOCTh, MUHEPAIBHBIC COJTU
4) KMBOTHBIN M PACTUTEILHBIN MUP
Buvibepume ece eprvle omeemoi
B ocHOBe rHIPO3HEPIreTHKH JICKUT UCIOIb30BAHNE JHEPIUH ...
1) NpUIUBOB U OTIIMBOB
N 1) npuIMBOB U OTJIMBOB OIIK-2 WN-1 onk-2
3. 2) mapaiomei Boz1 2) majaaroiiei BOJbI OIIK-4 na-1
3) MOPCKHUX BOJIH OfIk-4
3) MOPCKHUX BOJIH
4) HarpeTou BOJIbI
ype3MepHasi JoObI4a Yrto siBJsieTcsl IJIABHOM NPUYHHON CHHKEHUS YHCIEHHOCTH OITK-2 W1
36. 58105 KPYIHBIX MJIEKONIUTAKOIIMX (CJIOHOB, HOCOPOI0B) B CTPaHaX OIK-2
o OIIK-4 WN-1onk-a
0X0Ta Adpuxu u Azum ?
YHUUTO)KEHUE
Jlononnume ymeepoicoeHue
N .
37 CVoKCHIE CusibHeliyo yrpo3y /s 00JbIIMHCTBA IUKUX BUA0OB B OIIK-2 -1 onk-2
' I/Iflf: HACToOsIIIee BpeMs NpeacTaBJisieT apeaJioB UX OIIK-4 WN-1onk-a
oouTanus?
YMeHbIIeHHE
MIPUPOJIHBIMU pecypcamMmu JIro0bie 371eMeHThI NPUPO/IbI, KOTOPbIEe MOTYT ObITh HCIOJb30BAHBI
38 J5RI05 JI yIOBJIETBOPEHUS MAaTEPUAJIBHBIX, IYXOBHBIX H KYJIbTYPHBIX OIIK-2 NI-1 onk-2
' MPUPOIHBIMU NOTPeOHOCTEH YeJIOBeKa Ha3bIBAIOTCH . OIIK-4 N-lonk-a
HCKOITAeMBIMU 3anonnume nponyck
Hanuwume npasunvrnoe ymeepacoenue:
«Oxpana 4epe3 pa3yMHYI0 IKCILJIYaTALMIO» SIBJISAETCS OTHUM M3
39 palMOHAIBHOTO Be P _ I;I " I;I HXB ni yatan A OIIK-2 NI-1 onk-2
' WCTIOTB30BaHUS Ay puHI ) OIIK-4 NI-lonk-a
(panoHaIBLHOTO MCIIOIB30BAaHUS, SKOHOMHH, Pa3HOOOpa3Hs,
JIOXOTHOCTH)
Boanble pecypchbl, coTHEeYHAsi JHEPTHUs, Fre0TepMaJIbHAs JHEPrusi, OITK-2 W1 o
40. HeHUcyeprnaeMbIM JHEPrusl BeTpa IJIAHEThI OTHOCATCS K NPUPOAHBIM i
p P P pupoa OIlK-4 N-1onk-4

pecypcam
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HAaMMEHOBaHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
% CE JOCTHKCHUS
= g KOMITETCHITH

Jlyuncras 3neprusi CojiHua, mojie3HbIe HCKONIaeMble B
TPYAHOAOCTYNMHBIX MECTaX, IPpeBeCHbIe 0TXO0/IbI SIBJISIIOTCS
41. ITOTEHLIUAIbHBIX Hl[))i:lMCPOM ' pecl;pcon. OHE_E I/II[-i OfK-2
(moTeHIMANIbHBIX, PEaTbHBIX, HEUCUYEPITAEMBIX, HCUCPITACMBIX ) OTIK- 1A-Lor-4
Sanuwume npasunvHoulll Omeem
Vkaotcume sepnoe 3agepuienue cnedyowe2o onpeoeneHus:
«PexkpeannoHHbIe pecypchl - 3TO YACTh MPUPOIHBIX U KYJbTYPHBIX
1) oTamIX pecypcoB, 00ecreqYuBAIOIINX ...»: OITK-2 V-1 ok
42. 1) oTapIx
. OIIK-4 NI-lonk-a
2) cenbCKOX03HCTBEHHOE ITPOU3BOJICTBO
3) MaTrepuanabHOE IMPOU3BOICTBO
4) TpaHCIIOPTHBIE IEPEBO3KU
Hanuwume npasunvnoe ymeepoicoenue:
43 yBenu4miach 0osee ueM B 2 | 3a mociaeanue S50 j1eT YHCIEHHOCTh HACEJEHUS IJIAHETHI ... OIIK-2 N-1 onk-2
' pasa (yBenmumiack OoJee yeM B 2 pasa; cokpaTuiachk B 1,5 pasa ; He OIIK-4 N-1omx-a
M3MEHUJIACh ; YBEJIMYUIIACh HE3HAUYNTEIIHHO)
OCHOBHBIMH IKOJOTHYECKUMU NMPUYHMHAMH MHIEMUi BIUSTIOIIHAX
1)  Hexparka aHCTOil ;la neMorpaq)nqecKyvm CHTYAIHIO B MHPE SIBJISIOTCS:
e —— )  HexBaTKa YMCTOM MUTHEBOW BOJIBI, AHTHCAHUTAPHS, HEIOCTaHUE OTIK-2 VI omes
44, aHTHCAHHTADHA 2)  0O0JBIIOEe KOJIUYIECTBO XUIIHUKOB U MApa3UTOB OITK-4 W-Lomas
- ’ 3) TUpUPOAHO-KIMMATHYECKHE OCOOCHHOCTH MHOTHX PErMOHOB 3eMIIH
4)  paspylieHre 030HOBOTO 3KpaHa U JAPYrHe MPUIHHBI
KOCMHUYECKOT0 MOPsIKA
45, E?;ep BHTAMUHO34 Huskoxanopuiinasi u OexHas ?eJIKaMPl NUINA, HepoeAaHue OIIK-2 NI-1 onk-2
paxiTa NPUBOAAT K PA3BUTHIO Y JIeTeH ... OIIK-4 NI-1omnk-4
3 CkoabKO 1eTeil B ceMbe J0JKHO BbIPACTH, YTO Obl YMCJIEHHOCTH OIIK-2 -1
46. Nnu 3eMHOI0 HaceJIleHHsl CTa0MJIM3MpoBajach (0cTaBajiach OIK-4 " OlIK-2
. - H-lonk-4
Tpoe MOCTOSTHHOI)?
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Kon u

HaNMCHOBaHHE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
= cE JIOCTIKEHUS
é s KOMITETEHIIUN

IloBbIlIeHHOE COlepP:KAHUE B OKPY:KAKOIIEH cpe/ie KAHIIEPOTreHOB
BbI3BIBAKOT Y HACEJIEHHS:
1)oHkoJoruueckue 3a00JeBaHus
1)oHKoOIOTHYECKHE ) N OIIK-2 WU-1 ork-2
47. 2)3a00JICBaHUS OPraHOB MUILEBAPUTEIBHON CHCTEMBI
3a001eBaHUs OIIK-4 N-lonk-4
3)3ab01eBaHuUs OMMOPHO-ABUIaTEILHOIO armapara
4)3aboieBaHMsI HEPBHOM CUCTEMBI
YMeHbIIIeHNEe TOJIMHBI 030HOBOTO CJIOSI B BEPXHUX CJIOSIX
armMocgepsl gaxe Ha (0,1 % NpUBOAUT K NOBBILIEHUIO YPOBHS
3a200J1€eBaHMIi:
3)KO)KI/I OIIK-2 I/II[-]. OTIIK-2
48. 1)xeny10YHO-KHUIIIEYHOTO TPAKTa
OIIK-4 N-1omx-a
2)ONOPHO-IBUTaTeIbHOTO arapaTa
3)KOXKH
4)opraHoB BbIICTICHUS
OHaeMHUYecKHe BH/bI 32001€BaHNI BbI3bIBAIOTCSH:
2)HEI0CTATKOM HJIH o
1)npucyTcTBHEM B OKpYIKaIOIIeH Cpeie TSHKEIbIX METALIIOB
H30BITKOM KaKuX-I100 .
. | 2)HemOCTATKOM HJIH W30BITKOM KaKHX-THOO 3JIEMEHTOB B OKPY KArOIICH OIIK-2 WUJ-1 onk-2
49, 3JIEMEHTOB B OKPYXKarolen
cpere cpene OIIK-4 N-1omnk-4
p 3)HaaM4YKeM B BOJHOMW Cpelie CHHE-3eIeHBIX BOIOPOCIIEi
4)HeopraHN30BaHHBIMK CBAJIKAMH MyCOpa
IIpu Bo3aelicTBMU paiualii, K CMEPTH MPUBOJIUT HAPYLLIEHHE
JTOM TKAHU OPraHM3MA YeJIOBeKa:

50 1)kpoBh 1)xpoBb OIIK-2 WUJI-1 onk-2
2)J'II/IM(1)a OIIK-4 I/UI']-OHKA
3)KpacHbIil KOCTHBIA MO3T
4)HepBHO-MBIIIICYHAS

. BoJabiuoii Tpoiikoii' 3Kxo0J0rnyecku Hanbdoaee 3HAUYMMbIX
4) pTyTh, CBUHEII, KaIMUN p OIIK-2 WU-1 onk-2
51. TOKCHYHBIX THKEJbIX METAJJIOB, 0OTBETCTBEHHbBIX, B TOM 4YHCJIE, 3a
OIIK-4 N-1omnk-4

0oe3nb "Munamara' u "Uran-uran", apiasiorcs ...
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HAaMMEHOBaHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
% CE JTOCTUKEHUS
= g KOMIIETEHIINH

1) cepedpo, 30J10TO, IJIATHHA
2) ypaH, paauii, namuiagui
3) Xxpom, Maprasen, HUKelb
4) pTyTh, CBUHELl, KaIMUI
¥Yrpo3y 310poBbI0 YeJIOBEKa NMPeICTABJSIOT COAepsKaluecs B
0TXO0/aX IIPOM3BOACTBA U NOTPedIeHHusA , TAK KaK
CHOCOOHBI K AKKYMYJISINMHU NPHU NONAJAHUHN B BOAY U NMHUILEBbIE
59 2) TSOKEIbIe METAJLIIbI enu. OIIK-2 N-1 onk-2
' 1) macTmacchl OIIK-4 U-1omnk-4
2) TSXKEJble METaJIIbI
3) conu HATpUs U Kaus
4) 5xene30 M ero OKCHUJIbI
Cpeau 3arpsisHuTesieii 00,1a1al0T MyTar€HHBIMH CBOMCTBAMMU:
1) mmoxcunbI
53. Z;JclepOBozLopoz[ OIIK-2 WAL onic2
1) THOKCHHBI - OIIK-4 WN-1lonk-4
3)yriIeKucIblii ra3
4)yrapHslii ra3
Hanuummure caMbli IIaBHBIA I0KYMEHT, A1eCTBYIOIIMNA HA OIK-2 U1 o
54. Koncturynus TeppuTopuu P®, B KOTOPOM 3aKpenJieHo NPaBo YeJ10BeKa Ha OIK-4 TT-1
0JIarONpPHUATHYIO OKPY/KAIOIIYIO Cpeay OfIK-4
OobecneyeHue NPUPOIOOXPAHHBIX OPraHU3AUMMA U HACEJICHUS
TeKYIIel U IKCTPeHHOH HH(popManHeil 0 mpoueccax,
55, MOHHTOPHHTA NMPOUCXOAANIUX B BO31yXe, BOJAe, M04YBe, 00 YPOBHSX HUX OIlK-2 WNJ-1 omk-2
3arpsi3HeHMsl, AIBJIACTCS LeJIbI0 OKpY:Karen OIIK-4 N-1onk-a
NPUPOJAHOMH Cpelbl.
3anuwume npasuibHLILL OMEem
3) KOMIIOHEHTOB Heab cranumii pOHOBOr0 MOHMTOPHMHIA - CJIEKEHUE 32 OIIK-2 W1 o
56. IIPUPOIHOM Cpefibl BO BCEX | MapaMeTPaMHU COCTOSIHUS. .. OIK-4 VLo s

THUIIaX 9KOCHUCTEM

1) KOMIIOHEHTOB BO3AYIITHOW CPEJIbI HA MPEANPHITHIX
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S CE JOCTHIKEHUS
S
T S KOMIIETEHIINH

2) OKpyXaroIieu cpebl B TOPOACKUX SKOCUCTEMAX
3) KOMIIOHEHTOB IIPUPOJHON CPEIbl BO BCEX THUIIAX IKOCUCTEM
4) KOMITIOHEHTOB UCKYCCTBEHHBIX BOJJOEMOB
MoHHMTOPHHT, OCylIeCTBJIsIeMblil B IIpe/iesiaX KPYIHBIX PerHOHOB,
reocucTeM, TEPPUTOPHATBHO-IPON3BOACTBEHHBIX KOMILIEKCOB, OIIK-2 NI-1 onk-2
S7. pPErHOHAIBHOMY
OTHOCHTCHA K MOHMTOPHUHTY. OIIK-4 N-1omnk-4
3anonnume nponyck
IlocTosinHas cucTeMa HAGIIOAEHUSI M KOHTPOJIS 3arpsi3HEHHU s
BO3/1yXa HA TEPPUTOPUM NPEANPUATHII ABJSIETCS IPUMEPOM OIIK-2 NA-1 onk-2
58. JIOKAJILHOTO
MOHUTOPHHTA. OIIK-4 N-lonk-4
3anonnume nponyck
IIpaBoBbIe OTHOIICHUSI B 00JIACTH PALIHOHAIBHOI0 HCIIOJIL30BAHMUS
U OXPAaHbI BOJHBIX 00bEKTOB peryjaupyer...
. 1) 3akon Poccuiickoii @eaepannn «O caHUTApHO-
2) BonHsblit KOOEKC ) Aicpal P
N AMUEMHUOJIOTHIECKOM OJIaromoIydyny HaCceICHUs OIIK-2 -1 onk-2
59. Poccuiickoit ®deneparun . N
2) Boanslit kogekc Poccuiickoit denepanuu OIIK-4 NI-1omnk-4
3) OcHoBbl 3akoHOaTenbeTBa Poccuiickoit denepanuu 06 oxpane
310pOBbS
4) JlecHoit konekc Poccuiickoii @eneparun
KoHTpoJb 3a cocTOSIHMEM HCTOYHMKOB TUTHEBOH BO/bI
ocylecTBJser ...
1) Pocrugpomer Poccun OIIK-2 WNI-1 onk-
60. 4) PocriotpebHam30p ) AP . A1 omez
2) MuHUCTEpPCTBO 1O Ype3BbIYAWHBIM cUTyalusm PO OIIK-4 N-1onk-a
3) MuHuCTEpCTBO BHYTpEeHHUX Aen PO
4) PocriotpebHam30p
CoJienble BOBI COCTABJSIOT DoJiee % BcCeX BOJHBIX PeCypcoB
61 Boree 90 3emJIn. OIIK-2 NI-1 onk-2
' (6onee 50, 60, 70,80,90) OIIK-4 N-1onk-a

3anonnume nponyck
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o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
= cE JIOCTYKCHUS
E s KOMITETCHITH
KpynHeiimmmm norpedurtesieM nNpecHOi BOAbI SIBJISIETCS. ..
. 1) cenbckoe X035HUCTBO
1) cenbcKOE XO03SHCTBO ) OIIK-2 W-1 onk-2
62. 2) )KUBOTHOBOJICTBO
OIIK-4 NI-lonk-a
3) 1ecoBOICTBO
4) prIOOBOJICTBO
YkaxxuTe BepHOe YTBePKIeHHeE!
2)u3 BCex oTpaciei 1) TeppHKOHBI — 3TO CIECIHAIBHO IOATOTOBICHHAS TOPO/IA,
MIPOMBILIICHHOTO KOTOpasi UCTIOJIb3YETCA JJISl PEKYJIbTUBAIIUN TEPPUTOPHIA
MIPOM3BOJICTBA TEILJIOBAs 2) W3 BCEX OTpacieil MPOMBIIIIEHHOrO TPOM3BOICTBA TEIIOBAs
SHEPTEeTHKA BHOCUT CaMbIi SHEpreTHKa BHOCHT CaMblii OOJIBIIION BKJIA]] B 3arpsI3HCHUE OIIK-2 -1 onk-2
63. . o
00JIBLION BKJIA B yriaeKucibM razoM (6osee 50 %) OIIK-4 N-1omnk-4
3arpsi3HEHUE YTIIEKUCITBIM 3) aTOMHBIC JIEKTPOCTAHITUHN OE3YCIIOBHO SIBIISIFOTCS
y
ra3zom (6oxee 50 %) 9KOJIOTUYECKH YUCTHIMU O0BEKTaMH
4)  TemaoBbIC AIEKTPOCTAHIINHU BIIHUSIOT HA COCTOSIHUE BOHOTO
OacceifHa, HO He BIMSIOT B CYyIIECTBEHHON Mepe Ha BOJHBIN OacceliH
OO011ee Ha3BaHUE MPUPOIHBIX TEPPUTOPHIA, YUACTKOB 3eMJIH,
BO/JIHO MOBEPXHOCTH M BO3IYIIHOI0 MPOCTPAHCTBA HAJl
KOTOPBIMH PACHOJIAral0TCA NPUPOIHbIe KOMIUIEKCHI U 00beKThI,
KOTOpbIe MMEIOT 0c000€e MPUPOI0OXPAHHOE, HAYYHOE
Oco00 oxpaHsieMbIe p PHpPO100Xp » Hay i OIIK-2 WUJ-1 onk-2
64. KYJbTYPHOE, ICTeTHYECKOE, PEKPEANHOHHOE H 03I0POBUTEIbHOE
MIPUPOJHBIE TEPPUTOPUHN OIIK-4 N-1omnk-a
3HAYeHHUe, KOTOPbIe U3bATHI PELICHUSIMHA OPTaHOB
rocy1apcTBEeHHOI BJACTH NMOJHOCTHIO WJIH YACTHYHO U3
X035 CTBEHHOT0 HCIOJIb30BAHMSA U /IJI5l KOTOPBIX YCTAHOBJIEH
pe:KUM 0c000H OXPaHBbI.
JJis1 moaaep:kaHus IKOJOTMYECKOro 0ajiaHca, COXpaHeHus!
Ouopa3Hoo0pa3us, M3y4eHus IBOJTIOLIMU IKOCHUCTEM U UX
1) oco6o oxpaHsieMbie p . p » 13Y 1 OIIK-2 WNJ-1 onk-2
65. U3MEHEeHUIl Mo/l BJUSIHUEM AHTPONOTeHHBIX (AKTOPOB
IIPUPOHBIE TEPPUTOPUN OIIK-4 N-1omk-a

co31a0TCA. ..
1) oco00 oxpaHseMble TPUPOAHBIE TEPPUTOPUHU
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2) caHUTapHO-3AIIUTHBIE 30HbI
3) aHTpONOTeHHBIE JTaH (A THI
Ha3BaHue 0CHOBHOIO rocy1apCcTBEHHOI0 TIOKYMEHTA, KOTOPbIi
ObLI YUpexa€H B HesIX BbIABJIEHUS PeIKUX U HAXOAALIMUXCS MO/ OITK-2 W1 ,
66. Kpacnas xknura yIrpo30ii ncue3HOBEHUSs AUKHUX KUBOTHBIX, IHKOPACTYLIUX OIIK-4 I-1 OTIK-
pacTteHnuii U rpudoB, a TAKKe HEKOTOPbIX MOJABU/I0B H JIOKAJBHbBIX Ofti-4
NOMYJIA M
JJ1s1 coxpaHeHUs1 M BOCCTAHOBJIEHUS] IOYBEHHOI0 MJI0I0POAUs
2) MOCTOSTHHOE HAKOIUICHHE | HEOOXOAUMO. ..
67 B II0YBE JCTPUTA U €TI0 1) BHeceHUE BBICOKUX /103 MUHEPAIbHBIX YA00peHU OIIK-2 NA-1 onk-2
' ryMudukamnms 2) MOCTOSIHHOE HAKOIUICHHUE B TIOYBE AETPUTA U €r0 TyMUDUKALIHS OIIK-4 NI-1omnk-4
3) MIUPOKOE UCTIOIH30BAHKE MTECTUIIN]IOB
4) yIIIOTHEHNE U MUHEPATH3aIHs TOYBBI
Texnnuyeckasi peKyJbTHBAIUA 03HAYAET...
1) co3panue pactutenbHOro | 1) co3gaHue pacTUTENHHOTO MOKPOBA U3 CEIbCKOXO03IHCTBEHHBIX
MOKpOBa U3 KYJIBTYP § } OTIK-2 VI omes
68. CEJIbCKOX 035 CTBEHHBIX 2) BO3BeNIEHUE 3[JaHHI, COOPYKEHUI U JPYTUX MPOMBIIUICHHBIX OITK-4 V-1
KYJIbTYp 00BEKTOB Ofli-4
3) mpeaBapUTENbHYIO MOATOTOBKY HAPYIICHHBIX TEPPUTOPUI
4) TEXHUYECKOE OCHAIIICHNE HEHAPYIICHHBIX TEPPUTOPHIT
HIupuHy CAHUTAPHO-3AIUUTHOM 30HbI BOKPYT NPOMBIILIEHHOT0
NpeanpusTHs YCTAHABJIMBAIOT B 3aBUCUMOCTH OT ...
1) pa3mepa HACEIEHHOTO MYHKTa OIIK-2 WUJI-1 onk-2
69. 3) Kiacca Mpou3BOACTBA .
2) HaTMYus TA300YNCTHBIX YCTPONCTB OIIK-4 N-1omnk-4
3) kacca Mpou3BOJICTBA
4) cTeTieHn 03€JICHCHUsI HACEJIEHHOTO MyHKTa
OTtpacab npaBa, peryJupymmas 001ecTBeHHbIe OTHOLLIEHUS B OITK-2 W1
70. JKOJIOTUYECKUM cepe B3aumopeiicTBUs 001eCTBA ¥ PUPOABI, OIK-4 VI-1 OlIK-2
OTIK-4

Ha3bIBACTCH nmpaBoOM.
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(9KOJIOT0-7KOHOMHUYECKUM, IPUPOIOOXPAHHBIM, SKOJIOTHYECKUM,
COLIMAJIbHBIM)
Sanuwiume npasunvHolll
71 [IpenenbHO-gOMYyCTUMAS 3anumure, kak pacuudposbiBaercs adopesuarypa IIIK, OIIK-2 NI-1 onk-2
KOHIEHTpaLUs NpUMeHsieMasi I XapaKTEePHUCTUKH BPEIHBIX BeleCTB OIIK-4 N-lonk-a
YpoBeHb cofepkaHus 3arpsA3HAIOIIMX BelllecTB B BOJHOM cpexe, OITK-2 W1 o
72. [IpenenbHO-g0MYCTUMOM BbIllIe KOTOPOT0 BOJA CTAHOBUTCS HENPUTOIHOM 1151 OITK-4 Y- 1on1<-4
BOJ0I0JIb30BAHNSI, HA3bIBAETCH KOHLIEHTpauueii.
1
N
73, HepBbiii K kakomy KJuIaccy OIIACHOCTH OTHOCATCH 0C000 ONMACHBIE BH/bI OIIK-2 N-1 onk-2
" 3arpsi3HeHu? OIIK-4 NI-1omnk-4
M
1 kmacc omacHOCTH
1
N
74, nepmsiii K xakomy kJ1accy 0macHOCTH OTHOCATCSI XJIOPOPTraHHYeCKHue, OIIK-2 NI-1 onk-2
Vi MBIIIBSK CO/lepKalye 0TX0AbI? OIIK-4 N-1onk-a
1 xnacc omacHocTH
2
N
75 BTOpOIL K kakomy kJj1accy onacCHOCTH OTHOCSTCS MBIIIBSAK COEPKALIHe OIIK-2 NI-1 onk-2
OTXO0abI? OIIK-4 NI-1omnk-4
N
2 KJIacC OMacHOCTH
1
N
76. nepmsiii K xakomy kJ1accy OacCHOCTH OTHOCATCSI PTYTh M CBHHEL OIIK-2 NI-1 onk-2
Vo cojieprKalue 0TXoAbI? OIIK-4 N-1onk-4

1 xiacc ommacHOCTH
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HAaUMEHOBaHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
S 2 JOCTHKCHUS
E § KOMIIETEHIINH
5
Nim
77 STTLL K kakomy kJiaccy OmacHOCTH OTHOCSATCSI TBep/ble KOMMYHAJIbHBIE OIIK-2 NI-1 onk-2
Vo oTX0abI? OIIK-4 WN-1onk-a
5 KIIacc OMacHOCTHU
K npo6iemaM Kakoro Macmrada OTHOCUTCS COXpaHeHHe
NPUPOIHOM cpelbl U PelieHne IKOJ0THYecKuxX npoodsaem Bosaru,
N OIIK-2 NA-1 onk-2
78. PEruOHAILHOTO 3anagnoii Cudbupu?
OIIK-4 N-1onk-4
(rmo6anbHOT0, PErHOHAIBHOTO, JIOKAJIBHOTO)
3anuwume npasunbHvlli omeem
K TexHo/I0rHYeCKHM MepOnpUATHSM, HANPABJIEHHBIM HA 3aLUTY
3) razo-npUieyaaBiIMBaHUE | aTMOC(EPHOTo BO3AyXa OT 3arpsi3HeHHsl, OTHOCHTCS. ..
79 B CIIEI[UATBHBIX 1) co3maHue CaHUTApHO-3AIIUTHBIX 30H OIIK-2 N-1 onk-2
COOPYKEHHUSIX 2) apXUTEKTYpHO-TJIAHUPOBOYHBI MEPOTIPUSATHUS OIIK-4 NA-1onk-a
3) ra3o-mblUICYIaBIMBaHUE B CIICIIHATBHBIX COOPYKEHUAX
4) 30HUpOBAaHKE TEPPUTOPHUH ropoJia
BoigenuTte cpeau nepeyncJIeHHBIX HUKE MPOLECCOB METO OUHCTKH
ra3oBbIX BLIOPOCOB:

80, 1)ancopOums 1)ancopOuust OIIK-2 N-1 onk-2
2)3KCTpaKIns OIIK-4 N-lonk-a
3)koarysius
4)a’poOHBIE TPOIIECCHI
JJ1s1 04MCTKH BO31yXa OT NbLJICH NPUMEHSIOT:
1)neckonoBKu OITK-2 V-1 ommes

81. 4)UKIJIOHBI 2)31eKTpodII0TaATOPHI

OIIK-4 N-1onk-a
3)aspoTeHKn
4)UKIIOHBI
82 1)peakTop kaTtanutuyeckout | Hanuwume 6ce gepHvle omeemsl OIIK-2 WUJI-1 onk-2
OYHCTKH K hxo0H03aIMTHON TeXHUKE JJI XUMHYECKON OYMCTKH ra30BbIX OIIK-4 N-1omnk-4
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Howmep

3alaHuA

[IpaBusbHBIH OTBET *

Coneprkanue Borpoca

Komnerenius

Kon u
HaMEHOBaHUE
WHIUKAaTOpa
JIOCTHKEHMS
KOMITETEHIIUN

BbIOPOCOB OTHOCSTCS:

1)peakTop KaTanIUTUYECKON OUMCTKHI
2)IIUKIIOHBI

3)neckoyioBKa

4)a3poTeHK

83.

2)3JIEKTPOIUKIIOH
3)1ecKoI0BKa

Hanuwume sce epnvie omeemol

K >xo0no3amuTHONH TeXHUKeE I MeXaHNYECKOM OUYHCTKH
CTOYHBIX BOJI OTHOCSTCS

1)peakTop KaTaIUTHYECKONH OYMCTKH

2)3JIEKTPOIUKIIOH

3)1ecKoI0BKa

4)o30HaTOp

OIIK-2
OIIK-4

-1 onk-2
U-1omnk-4

84.

MEXaHUYECKOU

Pemrerku, meckoJI0BKH, OTCTONHUKH OTHOCATCH K COOPYKEHUSAM
OYHCTKHU CTOYHBIX BOJ (OuOIOTHYEeCKOil; HU3HKO-

XUMHUYECKON; MEeXaHUYEeCKOM)

3anonnume nponyck

OIIK-2
OIIK-4

NI-1 onk-2
N-1omk-4

85.

2)KOaryJsIHst

N3 nepevncieHHBIX HUKE MPOLECCOB /IS XMMHYECKOH 0UNCTKH
BO/IbI HCIIOJIb3YeTCs:

1)ocaxxnenue

2)KOaryJsIHst

3)dunsTpoBanue

4)agcopOrust

OIIK-2
OIIK-4

NJ-1 onk-2
NA-1onk-4

86.

2)MeTaHTEHK
4)a’poTeHK

Hanuwume sce sepnvie omeemol

K 3x00103a1MTHOH TeXHUKE /151 OHOJOrHYecKoi OYUCTKHI
CTOYHLIX BOJl OTHOCSTCS .

1)peakTop KaTaTUTHYECKONW OYMCTKH

2)MeTaHTEeHK

3)neckooBKa

4)a3poTeHK

OIIK-2
OIIK-4

UJ-1 onk-2
N-1omnk-4
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Kon u

HaNMEHOBAaHUE
o B [IpaBusbHBIH OTBET * Conepxanue Bompoca Komnerennus HHJHUKAaTopa
% CE JTOCTUKEHUS
= g KOMIIETEHIINH
O3oHupoOBaHME — 3TO ....:
1)crioco6 ob6e33apaxuBanus | 1)croco0d o0e33apakuBaHUs BOBI I BO3yXa OI1K-2 nel
87. BOJIbI WIIM BO3TyXa 2)TIpoliece pa3pylieHust 030HOBOTO CII0s 3eMITH OINK-4 -1 OfK-2
3)mpolecc B3aUMO/ICHCTBHUS KHCIOPOIa C APYTUMH BEIISCTBAMHU H-Lormcs
4)meto1 onpeiesieHus] KOJINYECTBA 030HA B 030HOBOM CJI0€
W3 nepeuncieHHBIX HIKe HATIPABJIEHUI He 0TBEYaeT COiePrKAHUI0
NOHSATHUS «PALMOHATbHOE HCI0JIb30BAHNE MUHEPATbHBIX
3)BTOpUYHOE pecypcoB»:
88. UCIOJIb30BaHUE OTXOJIOB 1)nonHOE W3BIICUEHHUE U3 TOPOIbI OCHOBHOT'O CHIPhSI 83?421 II//III[ll Ofk-2
oOoraleHns 2)BOBJICUCHHUE B HCIIOJIB30BaHUE OCTHBIX PY/I i A-lonk
3)BTOPUYHOE HCITOIB30BAHME OTXOI0B 00OTAIICHHUS
4)KOMIUTIEKCHOE MCIIOJIh30BAHHUE ChIPhSI
Hanummre Ha3BaHNe NPUPOTOOXPAHHOIO COOPYKEHUS,
89 - NMPUMEHSIEMOr0 I HEHTPAJIN30BAHHOT0 cO0pa 1 00e3BpeKUBAHUSA OIIK-2 N-1 onk-2
TBEePABIX 0TX010B, 00eCNeYNBAIOLIEI0 3AIIUTY OKPYAKAIOLICH OIIK-4 N-1onk-a
CpeAbl OT 3arpsi3HeHH
Kommuieke paéoT, HanpaB/ieHHbIX HA BOCCTAHOBJIEHHE TEPPUTOPHii OITK-2 W1 o
90. PEKYIbTUBALIUS MOJIMTOHOB, A TAK ’Ke NPOAYKTHBHOCTH M HAPOIHOXO03HCTBEHHOM OIK-4 W-Loms

HEHHOCTH HAPDYHICHHBIX 3¢MEJIb HA3bIBA€TCH.......
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