DHIeNbCCKUM TEXHOJIOTHYECKUM MHCTUTYT ((punan)
benepaibHOrO roCyAapCTBEHHOTO OIO/IKETHOTO 00pa30BaTEIbHOTO
YUpexIACHUS BBICIIET0 00pa30BaHus
«CapaToBCKuid rOCyJapCTBEHHbI TEXHUYECKUW YHUBEpCcUTET MMeHU ['arapuna FO.A.»

Kadenpa «EctecTBeHHBIE U MAaTEMATUYECKHE HAYKHU»

OlIeHO‘leIe MaTepHuaJbl 110 JTUCHUILJINHE

b.1.1.15 «3Qxonorus»
15.03.05 «KoHCTPYKTOPCKO-TEXHOJOTHYECKOE 00ECIIeYeHe MAIIMHOCTPOUTEIbHBIX

IIpOU3BOACTB»

npod b « TeXHOTOTHS MAITMHOCTPOCHUSDY

Durensc 2025



Ilepeyens KOMIETEHUMH M YPOBHHM HMX C(HOPMHMPOBAHHOCTH M0 JAUCHHUILNIMHAM
(MoayJisimM), MPaKTHKaM B npouecce ocsoenust OITOII BO

B mporecce ocBoeHmsi 00pa3oBaTENbHON MPOTpaMMBI Y OOYYaromIerocss B XOJe H3y4YCHHS
JTUCITUTITUHBI « DKOJIOTHs» MoJbKHA chopmupoBarhest komrerenmms OITK-1, OTTK-4

Kputepuu onpeznenenusi chpopMupOBaHHOCTH KOMITETEHIIUN HA Pa3IMYHBIX YPOBHSX €€

¢dbopmupoBaHus

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIN
(pe3yapTaT OCBOCHUS)

KOI[ U HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUA KOMIICTCHIIUN
(cocTaBIAONICH KOMIETEHITAN )

OIIK-1 CnocobOeH npuMeHsTh
COBPEMEHHBIE KOJIOTUYHBIC U
0e30macHbIe METO/Ibl PAIIMOHATBHOTO
UCTIOJIB30BAHUS CHIPHEBBIX U
SHEPreTUYECKUX PECYPCOB B
MAaITHHOCTPOCHUHT

W-1omnk-1

OO00CHOBBIBAET IKOJOTHYECKHE MPOOIEMBI, a TaK K€ METOJBI
PaIMOHAILHOTO HCIIOJIB30BAHKS CHIPHEBBIX M IHEPIETHUYCCKUX
PECYPCOB B MAITUHOCTPOCHUU

KO,Z[ W HAUMCHOBAHUC MHAUKATOpPA JOCTUIKCHUA

KOMIICTCHII N

HaumenoBanune nokazarens OLCHHUBAHUA
(pe3ynprara 00y4eHUs 10 AUCITUTUIHHE )

U-1lonk1

OOO0CHOBBIBAET 3KOJIOTUYECKHE TPOOIEMBI, a
TaK K€ METO/bI PAlMOHAIFHOTO HCIOIb30BAHHS
CBIPBEBBIX U SHEPTETHUECKUX PECYPCOB B

MalIMHOCTPOCHU U

3HATB: SKOJOTUYECKHE MPOOIEMBI, a TaK K€ BUIBI
CBIPBEBBIX U JHEPreTHYCCKUX pecypcoB
MaIIHHOCTPOCHUSI.

YMeTh: IMPUMCHATH COBPCMCHHBIC 3KOJOTMYHBIC U

Oe3omacHEbIE METOBI panroHaIBLHOTO
WCIIOJIb30BAHUS  CHIPHEBBIX U DHEPreTHUYECKUX
pecypcoB Ha MPEANPHUITHSX.

Baanern: METOIaMH u TEXHOJIOTUSIMHU
palMOHATBHOTO  HUCIHOJIb30BAHUSA  CHIPHEBBIX U

SHEPreTUYECKUX PECYPCOB B MAITMHOCTPOCHUH.

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIN
(pe3ynbTaT OCBOCHUS)

KOI[ U HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUA KOMIICTCHIIUN
(cocTaBIAONICH KOMIETEHITN )

OIIK-4 Cnoco0OeH KOHTPOJIUPOBATh U
o0ecrieunBaTh MPONU3BOICTBEHHYIO U
HKOJIOTHYECKYIO 0€301acHOCTh Ha
pabouux mMecTax

N-1onk-4 BeisiBisier mpoOiieMbl, CBsI3aHHBIE C HapyIICHUSIMH
0e30macHBIX YCIIOBHHM Ha MPOM3BOJCTBAX, NpeAsiaracT IUIaH
MEpPOTIPUSITHH  TIO  OOCECIEYCHHIO  IPOM3BOJACTBEHHOW U
9KOJIOTHYECKOM 0€30I1aCHOCTH

KO,Z[ W HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUA

KOMIICTCHII N

HaunmenoBanune nokazarens OLCHHUBAHUA
(pe3ynprara 00y4eHUs 10 AUCITUTUIHHE)

U-lonk-2 BeisBaser mnpoOieMbl, CBS3aHHBIE C

3HaTh: MCTOABI 3alIUThI IIEPCOHAIA OT OIIACHBIX U

HapyLICHUSIMU 0e30macHbIX yCIIOBUI Ha | BpeAHbIX (PAKTOPOB MPOM3BOJICTBEHHON Cpeapbl,
IIPOU3BOJCTBAX, Ipe/ylaracT IJIaH MEPONPHITHH | OCHOB 3KOJOIMUYECKOTO MpaBa, TpeOOBaHUNA U HOPM
1o o0ecTeYeHn o IIPOU3BOJCTBEHHOM U | IO OXPaHE OKPYIKAIOLIEN CPEbI.

9KOJIOTHYCCKOM 0€30IacCHOCTH

YMeTh: COCTaBIATH IUIaH PabOT MO 0OECTIEYECHUIO
MPOU3BOACTBEHHOMN Hu 3KOJOTHYECKOH
0€30MaCHOCTH Ha MPEANIPUATHH.

Baanerb: HaBbIKaMU OpraHU3AIMK 0€30MACHBIX




Kozn u HanMeHOBaHME HHIUKATOPA JOCTHKCHHUS HaumeHnoBaHue nokasaress OLEHUBAaHUS
KOMIIETCHIINU (pe3ynpTaTra 00y4eHHs 10 JUCIUIUIMHE)

yCIIOBUM Ha MPOU3BOJICTBAX, COCTABIICHUS ITUIaHA
MEPOTPHUSITHIA 1O BBITOJIHEHUIO TPeOOBaHUI
AKOJIOTUYECKON 0€30MacHOCTH Ha pabovnX MecTax.

ypOBHI/I OCBOCHUA KOMIICTCHIINHU

YpoBeHb OCBOEHHUS
KOMITIETEHIINH

Kputepuu onenuBanus

IIpoaBuHYTHIHN (OTINYHO)

3HaTh: dKOJIOTHYECKUE MPOOIEMBI, BUABl CHIPHEBBIX M SHEPTETUUECKUX
PECYPCOB MAalTMHOCTPOEHHUS; METO/IbI 3aIIUTHI IEPCOHAIa OT OMACHBIX U
BpEAHBIX (PAKTOPOB MPOU3BOJICTBEHHOI Cpe/Ibl, OCHOBBI HKOJIOTHYECKOTO
npaBa, TpeOOBaHUS U HOPMBI 10 OXpaHE OKPYKAIOLIECH CPeIbl.

YMeTh: NpUMEHSATH COBPEMEHHBIE IKOJIOTUYHBIE U 0€30MaCHBIE METO/IbI
PalMOHAJIBHOTO UCII0JIb30BAHUS ChIPBEBBIX U DHEPIETUUECKUX PECYPCOB
Ha MIPEANPUSITHIX; COCTABIIATH IJIaH PabOT MO0 0OECTICYCHHIO
MIPOU3BOICTBEHHOM U HKOJIOTHYECKOM O€301MacHOCTH Ha MPEANPHITUN
Bnapers: MeTogaMu U TEXHOJIOTUSIMH PAIlIOHATBHOTO UCIIOIB30BaHUS
CBIPBEBBIX U SHEPTETUUYECKUX PECYPCOB B MAIIMHOCTPOCHUH; HABBIKAMHU
opraHusanuy 0e30nacHbIX YCIOBUN Ha MPOU3BOACTBAX U COCTABJICHUS
TUTaHA MEPOIIPUATUH 110 BHIOTHEHUIO TPEOOBAHUI SKOIOTHUECKOM
0€301acCHOCTH Ha pabOYnX MECTaxX.

[ToBbIIeHHBIH (XOPOIIIO)

3HATh: YKOJIOTHYECKUE TIPOOIIEMBI, BUIBI CHIPHEBBIX U DHEPTETHUECKUX
pPEeCYpCOB MallIMHOCTPOCHUS; METO/IBI 3alIUTHI IEpCOHAlIa OT ONACHBIX U
BPEIHBIX (PAKTOPOB MPOM3BOJCTBEHHOM Cpe/Ibl, TPEOOBAaHUS K HOPMBI IO
OXpaHe OKPYXKAIOMIeH Cpe/Ibl.

YMeTh: IPUMEHSITh COBPEMEHHBIEC YKOJIOTUYHBIC U 0€30TIaCHBIC METOIBI
pallnOHAJIBHOT'O UCIIOJIb30BaHU CHIPbCBBIX U QHCPICTUYCCKUX PECYPCOB
Ha MPEANPUSITHIX; COCTABIIATH IJIaH PabOT MO0 0OECIICUCHHIO
MIPOU3BOJICTBEHHOM 1 IKOJIOTUYECKON 0€30MaCHOCTH Ha MPEATPUSITUI
BJIaI[eTb: MCTOAaMU U TCXHOJIOTUAMHU pallMOHAJIIBHOT'O UCITIOJIb30BaHUSA

CBIPbEBBIX U IHEPTETUUYECKUX PECYPCOB B MAITMHOCTPOEHUH; HaBbIKAMU
opraHu3anuu 0e30MacHBIX YCIOBUN Ha MPOU3BOICTBAX U COCTABICHUS
J1aHa MEPOIPUATHI 1O BBIMOIHEHUIO TPEOOBaHUI 0€30M1acCHOCTH

[ToporoBsrii (6a30BbIi)
(YIOBIETBOPUTEIHHO)

3HaTh: BUABl CHIPHEBBIX U SHEPTETUUYECKUX PECYPCOB MAIIMHOCTPOCHHUS;
METO/IbI 3aIIMTHI IEPCOHAA OT OMACHBIX U BPEIHBIX (aKTOPOB
IIPOM3BOJICTBEHHON cpelibl, TpeOOBaHUS U HOPMBI 10 OXpaHe
OKpY>KaroIlEW Cpeibl.

YMeThb: IpUMEHSTH COBPEMEHHBIE IKOJIOTUYHBIE U 0€30MaCHBIE METO/IbI
pallnOHAJIBHOT'O UCIIOJIb30BaHU ChIPHCBBIX U SQHCPICTUYCCKUX PECYPCOB
Ha TPeIIpPUITHAX

Bnapers: MeTogaMu U TEXHOJIOTUSMH PAIlIOHATBHOTO UCIIOIB30BaHUS

CBIPBEBBIX U YHEPTETUYECKUX PECYPCOB B MALTMHOCTPOCHUH; HaBbIKAMHU
opranusanuy 0e30nacHbIX YCJIOBUN Ha MPOU3BOACTBAX




2. MeTonnquKne, OLICHOYHBbIC MaTEepHaJbl M CPEACTBA, OIIPECIACIAIOLINC

npoueaypbl oueHMBaHUs CHPOPMHPOBAHHOCTH KOMIIETEeHUMH (3JIeMEHTOB KOMIIETEHUUl) B
npouecce ocsoenusi OIIOII BO

2.1 OneHo4HbIe CpeaCcTBa IS TEKYIIero KOHTpo.Jm1

Bomnpocs! 11 yCTHOT0 onpoca

Tema 1. OcHOBBI 00111€#i DKOJIOTHH.

ISARE N I

10.

11.

12.

13.

14.
15.

16.

17.
18.
19.
20.

OCHOBHBIE TTOHATHS U 337]a4U YKOJIOTUH.

CoBpeMeHHas TeOpusi BOSHUKHOBEHHUS KU3HU Ha 3emIle

CrtpykTypa u 3BoIoIHs Onochepsl.

VYuenune B.W.Bepuanckoro o 6nocdepe, Hoochepe.

Bunbl, xapakrepucTuka OMOT€OXUMUYECKUX ITUKIOB MHUTPAIlMU BEIIECTBA U SHEPTUHU B MPHPOJIE,
MpeBpaIIeHNe YHEPTUH.

Ponb MUKpOOpPraHM3MOB, >KHBOTHOTO MHpPA, PACTUTEILHOCTH B OOECMEYECHUH YCTOWYHMBOCTH
HKOCHCTEMBI U IKOJIOTUIECKOTO PABHOBECHS.

XapaKTepuCcTHKa, B3aMMOCBSI3b OCHOBHBIX c(ep OKpyXkarolieh cpenbl (aTMo-, THAPO-, JIUTO, OHO-
ctep)

XapakTepuctuka nNoHsATUN broluenos, Ikocucrema, buoreoreHos.

3akonsl skooruu b.Kommonepa, lllendopna, JInbuxa.

OcHOBHBIE TIOHATUS OOIIEH SKOJIOTUHM: abuoTHdeckue W OHOTHYECKHe (AKTOPBI Cpembl,
HKOJIOTMYECKHE HUIIH, Cpeia OOMTaHus, (PaKTOPBI CPENIbl U 3aKOHBI

[IposiBnenne amanTaryii OpPraHU3MOB Ha YpPOBHE OHOXMMHU KIJIETOK, (YHKIIMOHUPOBAHUS
HKOCUCTEM, B XOJI€ IBOJIIOLIHH.

Hemorpadusi, po’kaaemMocTb, CMEPTHOCTb YEJIOBEUECKOW MOMYJSIUU. BHYTpUBUIOBBIE pa3nudus
KPUBBIX BEDKHBAHHUSL.

KiroueBoii ¢daktop monynsauuu M3MeHYMBOCTh, BapualOenbHOCTh M pPa3HOOOpa3sue OTBETHBIX
peaknuii Ha neiicTBre (aKTOPOB Cpeibl y OTACIBHBIX 0co0el BUIa.

Tpoduueckue, Tonuveckue, popudeckre U Gadpudeckre B3auMOCBSI3U OPraHU3MOB;
B3aumMooTHOIIIEHUST )KUBBIX OPraHU3MOB: CUMOMO3, MyTyaJlu3M, KOHKYPCHIIHS, XUIIIHUYECTBO U
napa3suTH3M, KOMMEHCAIN3M, aMMEHCATTN3M U HEUTpaIH3M.

OKOCHUCTEMHBI ypPOBEHb JKU3HU. OHEPreTHKa OSKOCHUCTEM; MPOAYKTUBHOCTH U Ouomacca
9KOCHUCTEM; SKOJIOTHUYECKHE MUPAMUIbI

XapakTepucTUKa KIMMaToo0pa3yomux (GakTopoB CPeIbl

Xapaktepuctuka (GakTopoB MTOYBOOOPA30BAHMS

Binsinue KOMIOHEHTOB OKPY KarOIIeH cpebl HA XUMUUYECKUN COCTaB M CBOMCTBA IPUPOIHBIX BOJ
Brusinue TeXHOT€HHBIX KOMIIOHEHTOB Ha JKUBBIE OPTaHU3MBI

Tema 2. HayuHble, npaBoBble, HOpMATHBHO-TEXHHYECKHE M OPraHU3alMOHHbIE OCHOBBI OXPaHbBI

OKpY:KaloleH cpeabl.
1. TocymapcTBeHHass CHUCTEMa YMPABJICHHS B O0JACTH OXpaHbl OKPYKAIOIIEH MPUPOTHON Cpenbl U

oOecrieueHns 0€30MacHOCTH.

1
Ilepeyenv oyeHOYHBIX Ccpedcm8, PEKOMEHOOBAHHBIX K UCHONL3OBAHUIO NPU QOPMUPOBAHUU OYEHOUHBIX MAMePUdnos
npeocmasiensl 8 llpunoscenuu 2.



14.

15.

16.
17.

Krnaccudukanus 3akoHOAATENbHBIX M IOJ3aKOHHBIX aKTOB IO OXpaHE OKpYXaiouiell cpeabl U
obecrnieueHnto 0€30MacHOCTH.

Hepapxudeckast opraHU3alMOHHAS CTPYKTYpa MPUPOJIOOXPAHHOMN JAEITETHHOCTH

MOHUTOPHUHT TPUPOIHBIX PECYPCOB. Y IIPABICHUE IPUPOIOIOIB30BAHUEM U OXPAHOU IIPUPOIBI
[TpoBeneHME 3KOTOTUIECKOTO KOHTPOJIS M HAJ30pa

MOHHUTOPUHT COCTOSIHHS OKPY>KAIOIEH CpeJibl

[IpoBeneHne SKOIOTMUECKON IKCIEPTU3BI, AYAUTA, CTPAXOBAHUS

DKojorudeckas cepTUpUKanus U IeKJIapupoBaHUe SKOJIOTHUYECKON 6e301MacHOCTH

CranmapTuzanus B KOMIDIEKCE Mep 10 00ecriedeHn o 0€3011acHOCTH B TeXHochepe.

. HopmupoBaHue kayecTBa OKpY>Karolen Cpebl.

. Kimaccsl onacHOCTH XMMHYECKUX COETUHEHU.

. IonsTre Dxonoruyeckast 6€30MacCHOCTb.

. IlonsiTHE O AAaX, OTPABICHUIX, MHTOKCUKALIUAX, SKOTOKCUKAHTaX, KCEHOOMOTHKAX, MEPCUCTEHTHBIX

BEIIIECTBAX, OTPABIIIONINX BEIIECTBAX

[lepeuenp, XapaKTEpUCTHKAa HEOOXOAWMBIX CTAaTUCTUYECKUX JOKYMEHTOB, IPEIOCTABISIEMBIX
HPOMBIIUICHHBIMA TPEIIPUATHIMEI KOHTPOIHUPYIOIIUM TPUPOTOOXPAHHBIM OPTaHU3AHIM
[lpoBeneHne TUIAHOBBIX, TEPUOJUYECKHX, BHEIUIAHOBBIX IIPOBEPOK HA IPOU3BOJCTBAX 10
COOJTIOICHUIO SKOJIOTHYECKUX TTOKa3aTenei

DKOoJIOTHYeCKOe BOCIIUTaHUE, 00pa3oBaHue, KylbTypa

Bupl OTBETCTBEHHOCTH 32 HApYIIEHUE 3aKOHOIAaTEIbCTBA

Tema 3. YesoBexk u cpega ero oouranusi. OnacHble U BpeaHble (PaKTOPbI cpelbl O0OMTAHHSA, MX
HOPMHPOBaHMe.

1.

2.

w

©ooNo A

11.

12.

WUcrounwku, Buapl, Ki1accupukamus, oOmas XapaKTepUCTUKAa HETaTUBHBIX  BO3JECHCTBHMA
IIPOMBILICHHBIX IIPEANPUATHNA HA OKPYKAIOLIYIO CPENY.

HopMupoBanue kauecTBa OKpyx aroliei cpeasbl.

Ucrounnku, oOmas XxapakKTepucTuka U KiacCU(UKAIUsS 3arpsi3HEHUN OKPYKaoIen
cpensl.

YcraHoBieHHEe HOPMATUBOB HETATUBHOTO BO3JEHCTBUS MPOMBIIIUICHHBIX MPEINPUITUN
K.HaCCI/I(l)I/IKaL[I/I}I BPCAHBIX BCHICCTB ITO CTCIICHU BOSHeﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA

Kmacce ormacHocTH TBEPABIX OTXOJ0B, UX XaAPAKTCPUCTHUKA

Kiaccel ormacHocTH MCIUIUHCKUX OTXOHO0B, UX XaPAKTCPHUCTUKA

MOHUTOPUHT COCTOSIHUSI OKPY>KAIOIIEH CPeIbl 1 TEXHOTCHHBIX 00BEKTOB

ITonsatue o AAax, OTPAaBJICHUAX, HHTOKCUKAIIUAX, SKOTOKCUKAHTAX, KCGHO6I/IOTI/IK3.X, NMEPCUCTCHTHBIX
BellleCTBax

. TOKCUKOMETpUYECKHE XapaKTEPUCTUKU BPEIHBIX BELIECTB B MOYBaxX (IOKa3aTellb BPEAHOCTH:

MUTPAITIOHHBIA BO3MYIIHBIA, TPAHCIOKAIIMOHHBIN, OOICCAaHUTAPHBIN); CAaHUTAPHO-TUTHCHUYECKOE
HOPMHUPOBAHHME 3arpsi3HAIONIMX BEIIECTB B BO3AYyXE, BOJAE, MHUIIEBBIX MPOAYKTAX; MPUHIIMII
pa3neNbHOrO  HOPMHPOBAHMS  3arpsi3HAIONIMX — BEUIECTB; JKoJoruueckas auddepeHunanus
HopMaTuBoB I1JIK

YcToliuuBble U TPYAHO pa3pyllaeMblie BemiecTBa. [lecTuiiuipl, UX BIUSHHE HAa IOYBEHHYIO OMOTY U
yenoBeka. Kpurepun sxosoruuecku 0€30macHOM MpOayKIHH.

[TonsiTue o snax, OTPaBICHUAX, HHTOKCUKALIUAX, IKOTOKCUKAHTaX, KCEHOOMOTUKAX, MEPCUCTEHTHBIX
BEILIECTBAX, OTPABIIAIONINX BEIIECTBAX

Tema 4. I'io6aabHbIe IPO0IEeMBI TEXHOC(EPHI H OCHOBHbIC HATIPABJICHUS X PeLICHUsI.
1. Hemorpaduyeckre mnpoOieMbl B MHPOBOM COOOIIECTBE: JAMHAMHMKA IPOIECCOB, BIMSAIOLINE

(bakTophbl, COBpeMEHHasl CUTYyaIus, JabHEeHIIas TeHICHIINS U TePCIIEKTUBBIL.
5



no

OcobenHocTy 1 podIieMBbl Tpoliecca ypOaHH3aIH

3. TI'mobGanmbHBIE 3KOJIOTHYECKUE MPOOIeMBbl (3arps3HeHne atMocdepsl, ruapocdepsl, nuTocheps) U
OCHOBHBIC HAIIPABIICHUS UX PEIICHUS.

4. Tlotermenue kmuMata («IMapHUKOBBIN 3¢ (dEeKT») Ha TIaHEeTe, XUMHU3M MPOTEKAIOIINX MPOIECCOB,
MEPOIPUATHSI TIO €r0 HUBETHMPOBAHHIO

5. TIpoGmema KHCIOTHBIX OCaIKOB, XHUMH3M IPOTEKAIONIMX IPOIECCOB,  MPHPOIOOXPAHHBIC
MEpPOTIPUATHS

6. PaspymieHne 030HOBOTO CIIOSI HA TUTAHETE, XMMH3M IPOTEKAIOMIUX IPOIECCOB,  CIIOCOOBI €ro

3aIUTHI

[TpoGaeMbI HCTOIIEHUS TPUPOIHBIX PECYPCOB U CHIKEHHE OMOpa3HOOOpa3usl.

8. TloBeneHue XMMUKATOB B aTMOC(hepe, BIUSHUE HA )KUBBIC OPraHU3MEBI (PAaCTCHHUSI, ’KUBOTHEIE,
4enoBeKa). BimsiHue Ha 370pOBbE YEIOBEKa TOKCHYHBIX BEUIECTBA, MPO(ecCHOHAIBHBIC
3a00JIeBaHUS

9. Dkonoruyeckue MpodIeMbl JOOBIBAIOIICH OTPACIH U ITYTH UX PEIICHUS

10. Dkonoruyeckue MpoodIEMBI IepeBONepepadaThIBAIOIIEH OTPACIN U IIYTH UX PEILICHUS

11. Dkonoruueckue MpoOIeMbl XUMHUYECKON OTPACITH U ITYTH UX PEIICHUS

12. Dkonoruyeckue mpodIeMbl METAIII000padaTHIBAIOIIECH OTPACTH U IyTH UX PEIICHUS

13. Dkonoruueckue mpoodIeMbl HedTernepepadaThIBAIOIICH OTPACIIH U ITYTH UX PEIICHUS

~

Tema 5. Metoasl H cpeacrBa MNMOBBLIIICHUA JKOJOTMYHOCTH TEXHUYECCKHX CHCTEM H
TEXHOJOTHYICCKHUX IMPOLECCOB.

1.

2.

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

CTpaTeI‘I/IH, HpI/IHL[I/IHBI, Hay‘IHI:Ie OCHOBBI U HaHpaBHeHI/IH OGGCHG‘-IGHI/IH yCTOﬁ‘IHBOI‘O paBBI/ITI/ISI,
MIPOTHO3BI B3AMMOOTHOIIICHHI OOIIECTBA M MTPUPOIBI.

Ponp MeXAyHapOOHBIX W PErHMOHANBHBIX OpPraHU3alMil B OOECIIEYEHWU YCTOHYMBOTO Pa3BUTHS
oOmiecTBa

OKOJIOTUYECKHE TPUHIMIBI PALMOHAIBHOTO MCIOIb30BAaHUS MPUPOJHBIX PECYPCOB M OXPaHBI
TIPUPOJIBI

CHIKEHHE pPeCcypCOeMKOCTH, KOMIUIEKCHOE WCIOJIb30BAHUE CBIPhS, Kak UHCTPYMEHTHI
PaIMOHAIBLHOTO MTPUPOIONOIB30BaAHH.

[TpomblIIIeHHBIE TPEANPUATHS KaK UCTOYHUKH 3arpsi3HEHUs aTMoc(epbl, THAPochepsl, TUTOCHEpHI
1 6uocdepsl.

MexaHI/I‘IeCKHe METOABI OUYUCTKHU HpOMBIH_UIeHHBIX BI:I6pOCOB

XUMUYECKUE METOIBI OYUCTKH TIPOMBIIIICHHBIX BEIOPOCOB

(DI/I3I/IKO-XI/IMI/I‘-I€CKI/I€ METOABI OUUCTKHU HpOMBIH_UIeHHBIX BBIGpOCOB

Buibl, kiaccupukanuy CTOYHBIX BOJI. ParioHanbHOE BOIOTIOIB30BaHUE.

. MexaHnyeckue METObl OUUCTKU MPOU3BOJCTBEHHBIX CTOKOB

. XUMHYECKHE METOJIbI OYNCTKH MPOU3BOJICTBEHHBIX CTOKOB

. OU3UKO-XUMHYECKUE METO/Ibl OUYMCTKH MPOU3BOJICTBEHHBIX CTOKOB

. Buipl Ononornueckux METOM0B, MPUMEHSEMBIX U1l JTOOYMCTKH CTOYHBIX BOJ, MX OCOOEHHOCTH H

00J1aCTH IPUMEHEHUS

MeTtozb! ¥ cpeACTBa YTHIM3AMH TBEPABIX KOMMYHAIBHBIX M ITPOMBIIIICHHBIX OTXO0/I0B
CeneKkTUBHbBIE METOBI YTHIIN3ALUHN TBEPBIX OTXO/I0B

OOycTpOWCTBO MOJMTOHOB, TPUMEHSIEMBIX ISl 3aXOPOHEHNUS TBEP/IBIX OTXO/I0B
Tepmuueckue MeTo 1l 00€3BPEKMBAHUS TOKCUYHBIX KOMIIOHEHTOB

KomriekcHoe HCIoap30BaHNE CHIPBS IPH CO3JIaHUHU TPHPOJHO-TEXHHUECKUX T€OCHCTEM
Cdepsl 1 061acTH BTOPUYHOTO IPUMEHEHHUS TBEPABIX OTXO/I0B

duTopemenuanys, Kak METO/I BOCCTAHOBIICHUS 3arpsA3HEHHBIX TEPPUTOPHIA



HpaKanecKne 3alaHusA AJA TEKYIIECIro KOHTPOJIA
Tema 1. OcHOBBI 00111€#i DKOJOTHH.

3ananue 1.

Conepxxanne O, B armocdepe paBHO 1,2:10"1. CrocoGHocTs GHOMACCHL npou3BoauTh O
cocrasmster 2-10" t/rox. Kommuectso KHUCIOpoa B arMocepe, HECMOTPS Ha MPOAYKTUBHOCTh
OMoMacchl, YMEHBINIACTCS B CPEIHEM Ha 1-10% 1/ron. OneHnTe BKJIA[ HACEIEHUSA IUIAHETHI Kak
OTIENbHBIX MOTpeduTeneii O, B yMEHBIICHHE €ro KOHIeHTparuu. [lepedncinnte riaBHbIE WCTOYHUKH
noTpebieHus: KUCIOPO/ia, Ha YTO 3aMEHSETCsl KUCIOpo B aTMocdepe.

3ananue 2

[Toctymnenne CO; B atMocdepy paBHO 7 MIPI. T/TOJ, a €ro cojuepkanue B Tpomochepe -711
mipa. T. Ilpu orcyrerBun CO; B Tponocdepe cpenHss riaodaibHas TeMreparypa Ha IIaHeTe COCTaBsiia
o1 255 K, B Hacrosmiee Bpemsi — 288 K. Ilo skcmepTHBIM OILIEHKaM, MOIBEM CpeaHEd TII00aTbHON
TeMIlepaTypbl Ha MIaHeTe Ha 3,6 rpaayca MOKET BbI3BaTh MOJABEM YPOBHS MHpPOBOro okeaHa Ha S5 M.
Poccust HaxomuTcst B cpeHEM Ha BBICOTE 75 M Haja ypoBHEM Mops. Uepe3 Kakoil mepuoj BpEeMEHH
xuTenu Poccun MOTYT yTOHYTB, €CIIH COXPAHUTCS CYILIECTBYIOIIAsi MOIIHOCTh BBIOpocoB CO,?

3amanue 3

ITo onenkam yueHsIx, 6uocdepa cymectByet 3-4 mapa. net. 3a nocueauue 200 MITH. JIeT UCYe3l10
900 ThIC. BUIIOB. B HacTosiee BpemMsi CKOPOCTh MCUE3HOBEHUSI HAa S5 MOpsAKOB Ooibie (24 BUAA/CYT).
Onenute, 3a Kakoil MPOMEKYTOK BPEMEHU BUI0BOE pa3HOOOpasue Ha IuiaHeTe yMeHbuTcs Ha 10% npu
COXpaHEHUHU COBPEMEHHOM TeHAeHIMH. VI3BecTHOE KOIM4YeCcTBO BUIOB cocTaisier 1,7 miH. [lepeuncnure
OCHOBHBI€ ITPUYUHBI U CJIE/ICTBUS YMEHbILIEHUS BUIOBOTO Pa3HOOOpa3Hsl Ha IIaHETE.

3aganue 4

[Toctymmenne CO; B atmMocdepy paBHO 7 MIIPA. T/TOJ, IPHU COAEpKaHUH ero B Tporochepe 711
wipa. T. Ipu orcyrctBuum  CO; B Tpomocdepe cpeansas riolanbHas TemIeparypa Ha IJIaHETe
cocraBisuia 661 255 K, B TO Bpems kak B HacTosiiee Bpems — 288 K. Ilo akcriepTHBIM OlleHKaM, TOIbeM
cpeaHel riobaabHON TemnepaTypbl Ha 3,6 rpaayca BBI3OBET MOIBEM YPOBHA MHpOBOTO OKeaHa Ha 5 M.
Poccust B cpemHeM HaxonMTCs Ha BbICOTE 75 M Haj ypoBHEM Mops. Uepe3 Kakod mepuoj BPEMEHH
xutenn Poccun MOTyT yTOHYTh, €CIIM COXPAaHUTCS CYILECTBYIOIIas MOIIHOCTH BbiOpocoB CO,? Ecmu
BbIOpoc CO, yBenmuuutcs Ha 5% ?

3aganue 5

Conepxxanne O, B armochepe paBHo 1,2- 10% 1. Exeronnoe YMEHBIIEHUE COACPKAHUS KUCIOpoaa
B arMoc(epe paBHO 3-10" T. OueHuTe BKIA HACENCHWS IUIAHETH KaK norpeduTeneil Kuciopona B
YMEHbIIIEHHWE €r0 KOHIEeHTpauuu. [lepedncianTe riaBHble UCTOYHUKHA MOTPEOJICHHS KHUCIOpPOJAa, HAa 4TO
3aMeHsieTcs KUCIopol B atMmocdepe. s pacdyeToB HCHONB3YHTE CIEAYIOLIME JaHHBIC: HACeJICHUE

mIaHeTel — 5,6 MIpHA. 4YeloBeK, cpeaHuid oO0beMm Jerkux 4 1, cpenHssi dactota abixanus 30
IBIXaHUH/MUHYTY, cpeiHuil ra3oo0MeH B sierkux 30 %, cogep:xanue Oz B Bo3ayxe — 21%.
3amanue 6

Copmepxanne O, B armochepe paBHo 1,2° 10" . Exeroxnoe YMEHBIIEHUE COAEPKAHUS
KHCJIOpoJia B aTMocdepe paBHO 3-10™ . [lo OLEHKAaM CIIELHANHCTOB, MIpU COAEPKAHUU KHUCIOpPOJa B
Bo3ayxe nopsaka 17,5 % yenoBexk HauHET 3aibIxaThCsl. Uepes3 CKOJIBKO JIET 3TO MOYKET HACTYIUTh IIPU
YCJIOBHH TIOCTOSIHCTBA YObUTH 07

3aganue 7

Camonet npu niepenere u3 Mocksl 10 Brnagusoctoka nmotpebdisier npumepro 30-40 T kuciaopoaa.
Hcnonb3yst maHHBIE MO AbIXaTelnbHOUW (pyHKIMU yenoBeka (cMm.2.17), olleHuTe, Al KAKOTO KOJIWYEeCTBA
JIIOJIeH XBAaTUT ATOTO KUCIOPO/aa, YTOOBI 00ECeYuTh X OMOJIOTHYECKYIO TOTPEOHOCTh B TeueHue 1 roja.

3aganue 8

ABTOMOOWIB, TpoexaB pacctossare oT MockBel 10 Caskt-IletepOypra, B cpeaHeM pacxomyeT
00BEM KHCIOPOJa, KOTOPBIN JHOCTAaTOYCH ISl OOECTIeUueHUs AbIXaTeNbHON (PYHKIIMH OJHOTO YEIIOBEKa B
TeyeHue roga. OueHuTe:

-Kakoe xonudecTBo Kuciaopoaa norpediasier aBToMoOmIb Ha 1 kM myTu?

-Kakoe kommuectBo CO; BEIOpackIBaeT aBTOMOOWITH 32 ATy MOE3KY?



-Ckonpko mornomarT O, u BeiOpackBaior CO, Bce aBromMoOmmm mupa 3a 1 ron? CooTHecure
MOJIy4YE€HHBIE TaHHbIE C OMOJOTHYECKUMH OTpeOHOCTIMH denoBeuecTBa. Kakum 00pa3zom 3To oTpasutcs
Ha 6uocdepe?

B pacuerax npuHSTH ClieyONIMe BETUYUHBI:

cocraB atMocepHoro Bozayxa: Oz — 20,95%; CO,- 0,0343%;

cocTaB BbIIbIXaeMoT0 Bo3ayxa: Oz- 16,4%; CO, —4%);

cpenHuil 00beM JIETKUX YelloBeKa — 4 IT;

cpenHsist yactoTa apixaHus 30 qIpIXaHuil /MUHYTY;

cpenuuit oOmMeH rasa B jgerkux 30 %;

aBTOMOOMJIbHBIN TTAPK MUpPa OK0JIO 660 MIJTHOHOB €IMHMII;

cpenHeronoBoit mpoder 1 aBromoomits — 25000 kwm;

paccrostaue ot Mockssl 10 Cankt-IleTepOypra — 600 km.

3aganue 9

Onenute, MPEeBBINIEH JIM MOPOT MOTPeOJIeHUsT MNEepPBUYHON OMONOrMYecKoil MNpPOAYKLIHUU Ha
tepputopun P®, ecnu Ha Kakaoro >KMTENs B cpegHeM npuxoautcs 11,5 ra TeppuTopuu ¢ BETUYMHON
MEPBUYHON OMOJIOTMYEeCKOr TPOoAyKTUBHOCTH 20 T/ra B TOoA, a KaXAbld >kuTedb P® MOIHOCTHIO
noTpelIIsieT IePBUYHYIO OMOIOTHYECKYIO MPOAYKINIO ¢ TeppuTtopu 1,89 ra.

3aganue 10

Jnst Toro 4toObl BBIpAcTUTH pebeHka a0 14 ner, HeoOXoauMo BbIpacTUTh 20 OBIYKOB, HA POCT
KOTOPBIX OyneT u3pacxomoBaHo 100 T 3emeHoit maccel. CocTaBbTe TPOPHUUECKYIO I1€TIb, PACCUHTANTE,
CKOJIBKO 3€JIeHOM Macchl Tpedyercs kutensiM CapaToBCKON 00JIacTH B TEUEHHUE roja JJisi 00ecreYeHHUs
cOamancupoBanHoro mnutanusa. OoOecrmeueHa Jm  00JacTh 3eMeTbHBIMH pecypcamu? B pacderax
ucnoib3yiTe cruemyroume mudpsl (1996 r.): unciaeHHocTh HaceneHus obmactu - 2746,7 Teic. yen.;
IJIonaab CelbXxo3yroguii — 8485 Thic. ra, U3 HUX NamHU - 5834 ThIC. ra; CpeAHsd YPOKAUHOCTH
oJHOJeTHUX 0000BbIX TpaB B HeuepHozembe — 120 1/ra.

Tema 2. HayuyHble, mpaBoBble, HOPMATHBHO-TeXHHYECKHE M OPraHU3ANMOHHbIE OCHOBBI
OXpaHbI OKPY:KaIoLIeii cpeabl.

3aganue 1
COCTaBI/ITB MaTepI/IaHBHO-BKOJIOFI/I‘-IGCKI/Iﬁ 6anch YCTaHOBKI/I JJI HOJ'IyLIGHI/ISI TOIIJINBA U3 CUHTEC3-

ra3a (T/CyT.) OpUEHTHPYSCh Ha IPUBEICHHYIO CXEMY.

Cunres-rasz 1.9

\
L pKy I pyromuii
ras M3 KOHIeHcaTopa, 3.8 PeakTop
—
U
Jlerkue
[Mapadun «— IPOOYKTbI-
0.268 Cenapatop - pacteoputen, 0,600
raz{
=
Hlenoup — K C — bensun,
0.270 OHAEHCATOP enaparop | g
1 1
['a3 na Tonaueo, 0,112 Pactrop coneii, 0,310



3aganue 2

CocTaBuTh MaTepUaIbHO-IKOJIOTUYECKUN OallaHC YCTaHOBKU HEMPEPHIBHOTO MPOU3BOICTBA

OKHCJICHHOTO OuTyMa (T/4) OpUEHTHUPYSICh Ha IPUBEACHHYIO CXEMY.

Bo3znyx, 60,80 —

Bo3nyx, 35,3 —

Otron, 2,30 «—

3amganue 3

|

CMecuTenb

U

PeakTop 1

U

Ucnapureb

!
butym, 110,02

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

«— DKCTPAKT CEeIeKTUBHON
OYMCTKH, 25.30

«— [1AB, 5.40

— ['a3bl HA TOMIMBO, 83,78

— [lotepu,6,8

CocTaBUTh MaTepUATbHO-3KOJIOTUYECKUN OajlaHC YCTAaHOBKU IS
npon3BojcTBa mpucaaku Jd-11 (kr/a) opueHTUPYSICh HA TPUBEACHHYIO CXEMY

M300yTUA0BBIM cUPT,
4,54

Macno BCPCTCHHOC,

[Tatucepuuctelit hochop

16,82 7,14
Ll
PearTop 1 l—>01;f13b1 B aTMochepy,
U OTXOabl OTCTOA,
1,16

M300KTUI0BBII cIUPT,
7,94 —

PeakTop 2

— OTXO0ObI OTCTO4,
1.23

U

JKCUO HMHKA, 2.83 —
Caexuii OyTaHoun,
60.73 —

PeakTop 3

— OTXO0IBbI OTCTOS,
1,59

U

1 Llupkyaupyrommni
OyTaHo1 B peaxkTop 3,
57,31

PeakTop 4

— ["a3e1 B aTMOCheEDY,
1,04

!
[Tpucanka J1P-11,
33,80

— [lotepn,2,86



3aganue 4
CocTaBUTh MaTEepPUATHHO-IKOJOTUYECKUM OallaHC YCTAaHOBKH OJHOCTYIIEHYATOTO TUIPOKPEKUHTA
BaKyyMHOT'O Ta30iJisl (KI/9) OpUEHTHPYSICh Ha IPUBEACHHYIO CXEMY

Bogopon, 9,0 BakyyMmHBIi ra3oiis,

100
1l
[upkynupyromuii Bogopoa -
¢ cenapauuu, 1,02 — I'mapoxkpekHHr
U
Yraesoaopoanl (ras) B
armocdepy, 0,6 < Cenapanus
U

Yrnesogopoasl (ras) B
armochepy, 0,2 «—

— bensuH, 4.61
PexkTudgurauus 1

U

OcTaTok ruApOKpeKnHTa, — JIu3enbHOe TOTLINBO,
47,66, Ha TOpPOKHOE PexkTuduranus 2 55.93
CTPOUTETBCTBO «—

3amganue 5
CocTaBUTh MaTepUATBHO-3KOJIOTHIECKHI OaTaHC yCTaHOBKH
MOJTYYCHUS COJIel HUKENS (KI/9) OpUEHTUPYSICh Ha MPUBEACHHYIO CXEMY

Cynbhar nukens, S00 | Konaencar, 630

|
PeakTop 1

U
Na;CO;ﬁ‘NiSCh = NiCO;l‘i‘NagSCh
Y

Kounpencar,75 — | [IpombIBKA |

KapOonar natpus
0e3BoaHbId, 1942 —

Tosapublii kapdoHaT
Hukens, 300 «—

— PuiabTpar Ha

duabTp-npece OUNCTKY, 2845.6

U
.~ ) R 100 R .
KapOonar nukens, 80 Peaktop 2 20 % pa@T_Bop CEepHOU
KHACIOTHI, 425
l
NiCO;+H,SO, = NiSO,+H,0+CO,1
l
PacTBop cynbdara | T'az B atmocdepy, 25,6

uukens, 400.8

10



3anaunue 6
CocTaBUTh MaTEpHAITBLHO-IKOJOTHUECKUI OalaHC yCTAaHOBKH JKUAKO(MA3HOW THAPOTCHU3ALNU
yris (KT/4) OpUEHTHPYSICh HA IPUBEACHHYIO CXEMY

Bonopon,120 l \ Vrom, 105

['a3 UMpKYyIALUOHHBIN € — OCTaTOK 3aKOKCOBbIBAHUA
'maporenuszauus ~
cenapauuu, 69,84 — TpyO, 7,2
Cpennee mMacio u — [loTepwu raza, 2,02
~ Cenapanus
Oen3ul, 180 «—

U

[Ilnam, 0,5 «— | IlenTpudvrupoBanue | — Tsikenoe macio noclie
HeHTpUudyrupoBanus n
KOKCOBAaHHS HA MPOU3BO/ICTBO
NOPOKHBIX MOKPBITUIL, 12,55

I1 OJYROKCOBAHHE

!

Ocrartok (moaykoke), TopapHas (ppaxius — 18,0,
Heytunusupyemoiii ocratok — 4,73

3amauue 7

CocTaBUTh MaTepHUaIbHO-IKOJIOIMUYECKHH OallaHC YCTAaHOBKM YTWJIM3AaLMU PTYThCOJAEPKAILUX
COEMHEHMH (T) OPUEHTUPYACH HA IPUBEIEHHYIO CXEMY

[TponyKTsI
MUPON3a, CepoBopopon,
coaepiKallue pTyTh 0,384
Ha OUUCTKY, 0,909 | !
— Konnencupopannas ¢aza
[rasmorpon (cyasdun prytn), 0,877
U
I'azomas aza | Kucnopon, T A3oT B
H,S, NH;, HCL, H,, N, 0,542 armocdhepy,

0,613
U

Ca(OH),, 0,139 — HeiiTpaausauus = Hoxur

J

KapOonat narpus,
0,799 — | YaaBauBaHHe OKCHIA CepPbl
ay)
\Tasbl B atmocdepy, 0,808
4 Crounbie Bomb moce
ynasnuBanus, 0,198

CTOuHble BOABI OCTE
Hertpanusauuu, 0,277 |

11



3anmanue 8
CocTaBUTh MaTEPUANBHO-IKOJIOTHYECKHI OaJlaHC YCTaHOBKH IepepabOTKH TEXHOTECHHOI'O
MUPUTCOJICPIKAIICTO CHIPBS (KI/4) OPUCHTUPYSICHh HA TIPUBEACHHYIO CXEMY

[TuputHeli KOHUEHTpAT, 200
bokcur, 75 | 1

«— Bo3sspar nbum ¢

ABTOreHHad IJIABKA
OUYHCTKH, 3.6

U Kenesormmuozemncrsiit U Tazel na OYUCTKY
111aK U
| H3Baeuenue Cu, Au, Ag |
U U
| JlomeHHasi nJiaBKa OOKCHTOB | | Otxonpl, | OQuucerka |
| l 101.,2 U
JIuTelHbIN [ TMHO3EMUCTLIA LLTaK- ['a3b1 | Boxaa, 52
4yyTyH, 84,6 LeMeHT, 54 U
| Ip-so H,S0, |
Otpabdorannsie razel, 11,5 | | Cepnas xkucnorta, 75,7

3aganue 9
CocTaBUTH MaTepI/IaHLHO-BKOJIOFI/I‘-IeCKI/Iﬁ 6aJ1ch YCTAaHOBKH  TCXHOJIOTUH KOMILJIEKCHOM
nepepabOTKH MUPUTHBIX OrapKoB (KI/9) OpUEHTHUPYSICh 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
eMeHnT, 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
13BIeUeHHe OJIaropoaHbIX METAIIOB
u meau, 377,1

OKCcUAHO-CYIb(UAHBII JKeTe30KATb L UEBbIi
LITaK A7 HYKI UBETHOW MeTarnypruu, 573,0

12



3ananue 10
CocTaBuUTh MaTepHAIbHO-IKOJIOIMUYECKHM OalaHC YCTAaHOBKM IepepadOTKH MeAbCOAepKallnX
OTXO0J10B (T) OPUEHTHUPYSCh HAa IPUBEAECHHYIO CXEMY

Cripbe, 1000
|

Il1aBka B
OTPAKRATENbHBIX MevYax

U

DIeKTPOTHTHYECKOe
paduHHpOBaHUE

U

Katonuas mennb

U

DIeKTPOTHTHYECKOE
nojy4yeHHe MeIHbIX
NOPOIIKOB

U

[I1am paduHrpoBaHus

[Toayuenune Au, Ag, Se,
Te

U

OTtpaborannblit
YIEKTPOJIUT
papuHUpOBAHUS

[Moayuenune MeTHOTO
KyNnopoca H cepHo-
KHCJIOT0 HUKeJIs

— [lnakn nBeTHBIX
MeTannos, 40,0

— Ibib, coaepxaras
Menb, 25.5

— Ckon ot neueit, 10,0

— Heopranuueckune
MeAbCOAeps/Kalllie LITaMblL.
4,0

— [Ipoune otxonsl, 0,5

— Menanblii mOpoIIoK,
907,0

— III1aM OTCTOIHHKOB
Mocie HeUTpaTu3aluu
CTOYHBIX BOO, 4.5

— Metanne0,5

— [naku uBeTHbIX
MeTanios, 5,0

— Ckon ot neueit, 0,5

— CynbdaTrel Meau u
nukend, 0,8

— Heoprannueckue
MebCOIepKalllie 11aMbl,
1.5

— Menes u
MeIbCOAepIKALINUE OTXOIbL,
0,2

= [lepepabdoTka Bcex
MepeunciIeHHbIX OTX0I0B:
mnaxku, 70,0

MeTanbl, 21,7

Tema 3. YesioBek u cpena ero oouranusi. OnacHole M BpeaHble (pakTopbl cpeabl 00MTAHUA, HX
HOPMHPOBAHHE.

3amanue

OHpCI[CJ'II/ITI) CyMMapHBIﬁ HHIACKC OIMMAaCHOCTHU KOMIIOHCHTOB B CMECH BPCIHBIX BCIICCTB, B3ATBIX U3

TaOJIUIIBI

13



Ta6muua - OTXO0AbI ¥ KJIACC UX OHNACHOCTH

Ne HaumenoBanue Buemnan Haubonee Meronbl yTuin3amnuu,
3aj1a 0TX0z1a U U BUO U TOKCHUYHbIE 00€3BpEKUBAHMS U 3aXOPOHEHUS
HUS | TPOU3BOJCTBA, T€ | KOHCHUC- | KOMIIOHEHTHI
oH o6pasyercs - IIPUMEHSIEMBIE | PEKOMEHyEMBbIE
IlepBblil KJ1acC OACHOCTH
1. Otxon ¢ TBepHoe | Xinopopranu- | HakoruieHune Ha | 3aXxOpOHEHHE Ha
COJIEp/KaHUU-EM YECKUe TEPPUTOPUHU IIOJINTOHE
nopogopa 4x3-57 B COECUHEHUS | IPEIIPUITHI IIPOMOTXO0/10B
IIPOU3BOJICTBE
XJIOPOP FaHUYECKUX
KHCJIOT
2. IIbu1B, CcOneprKamas tBeproe | Ilatucepnuctel | Cxxuranue Tepmuueckoe
MATHCEPHUCTHIN (oc- i hocdop 00e3BpeKMBaHU
¢op B ranpBaHNYEC- € Ha [TOJINTOHE
KOM IIPOU3BOJICTBE IIPOMOTXO0JI0B
3. PactBops! Kunkoe [nanunsl, Hevirpanuzauus, | M3BneueHue
oTpaboTaHHbIE , IUIaM | OKCHUZBI MEIH, | YIJIOTHEHHUE IIBETHBIX
(o6e3xupuBaroIIue, XpoMa, KaJaMHsl, METAJIJIOB,
TpaBUJIbHBIE, HUKEIA U JIp. 00e3BpeKUBaHU
paboune) TSKEIBIX €. 3aXx0opoHEeHHe
HEUTPAIU30BaHHBIC METaJIJIOB Ha MOJUTOHaxX
rajlbBaHUYECKOTO IIPOMOTXO0/10B
ITPOU3BOJICTBA
4. PryTh Ha TBEPHOE Pryth Hakomnnenune Ha | 3axOpoHEHHE Ha
aKTUBHPOBAHHOM TEPPUTOPUU IIOJINTOHE
yIJi€ B IPOU3BOJCTBE IPEIIPUITHS IIPOMOTXO0/10B
rpaHo3aHa
S. CwMmech ¢ npuMechio xuakoe | Mucektunuasl | Hakomnenue Ha | Tepmudeckoe
MHCEKTHULINJOB TEPPUTOPUU 00e3BpeKUBaHU
IPEIIPUITHS eun
3aXOpOHEHHE Ha
TEppUTOPUN
IIPOMOTXO0JI0B
6. CwMmech ¢ npuMechio TBEPOE Coenunenns | Hakomenue Ha | 3aXOpOHEHHE Ha
COCMHEHUH CBHUHIIA, CBHUHIIA, TEPPUTOPUU IIOJINTOHE
CYpbMBI, KaIMUs B CYpbMBI, IPEIIPUITHS IIPOMOTXO0/10B
IIPOU3BOJICTBE KaIMUs
MIOJINBUHUJIXJIOPUIHO
1 IIJICHKH
7. Crekiio ot TBEPHOE Pryth Hakomnenune na | Pa3paborana u
nepepaboTKH HuIama TEPPUTOPUHU OCBOEHA TEXHO-
IPEIIPUITHS jorus
nepepadoT Ku
JIOMUHECLIEHT
HBIX JIAMII C
U3B-JICUEHUEM
pTyTH
8. Peychr tBepaoe | bens(a)nmupen | JloOGaBka B Hcnonp3oBath
KAMEHHOYTOJIbHBIE B HIMXTY JUIS JU1s 10OABKH B
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KOKCOXWMHYECKOM KOKCOBaHUs HIUXTY
IIPOU3BOJICTBE KOKCOBaHUs
0. [Ilnam ceneHopTyT- TBEPIIOE Ptyth, cennen | CxknagupoBanue | 3aXOpOHEHHUE Ha
HBII B CEPHOKHUCIIOT- B CIIELMAJIbHBIA | IIOJIUTOHE
HOM IIPOU3BOJICTBE OTBaJ IIPOMOTXOJIOB
10. | [nam, racra Huxens OpranuzoBaHHOE | 3aXOpOHEHHE Ha
oOpa3yomui-cs B CKJIAIUPOBaHUE | MOJIUTOHE
nporecce IIPOMOTXO0/10B
HUKEJIUPOBAHUS
Bropoii kinacc onacHoCTH
1. ['ynpon kucmislit Cwmouno- Cepnas Heiirpanuzauus, | Bxiroyenus B
HEPTEXUMHUECKOTO o0pasHa KHCJIOTA, TEPMOJIU3 C JIOPOKHBIE
MIPOU3BOJCTBA g Macca | HeTENpOAYKT | MOJy4yEeHUEM MOKPBITHS,
Bl CEpHOU KUCIIOTHI, | UCIIOJIb30BAaHUE
pactBopoB [IAB, | B mpousBoacTBe
CKJIaINPOBAHUE B | IEMEHTA
CIIELHAKOMUTEIIS
X Ha TEPPUTOPUU
NpEANPUITUS
2. Karanuzarop Teepapl | Oxcuael xpoma | 3axopoHeHue Ha | M3BiedeHue
0oTpaboTaHHBIN OT e CBAJIKKax LIEHHBIX
JNErUIpUPOBaAHUS TpaHyJIbI KOMIIOHEHTOB.
JTUJIEHA OKOMKOBaHUE C
MCIIOJIb30BaHUE
M B
METaJUTypIuH,
BKJIFOYEHHE B
OeTOHHBIE
KOMITO3HITNHU
3. Karanuzarop Teepapl | Oxcupa HuKens | XpaHEHHE Ha N3Bneyenue
oTpaboTaHHBIN e TEPPUTOPUU HUKEJs
IIPOU3BOJICTBA TpaHyJIbI NpEeANPUITHUS
OyTraaueHa
4, Kek TBEPIIOE CoenuHenus | 3aXOpOHEHUE C 3axOpOHEHHE Ha
MBIIIbSKOBUCTBIN MBIIIbSIKA TIIMHSHOMN MOJIMTOHAX
IIPOU3BOJICTBA MEIH U30JISIMEN IPOMOTXO/I0B
S. HedteoTxons Bsizkue | Hedrenponyxtsl | Tepmudeckoe Cxuranue Ha
pa3IMYHBIX KUIKOCTU pasyiokKeHue u MOJINTOHAX
IIPOU3BOJICTB 3aXOpOHEHHE IPOMOTXOJI0B
6. Ocmon ipousBojcTBa | Bsizkas Humertn- XpaHeHue Ha Tepmuueckoe
WHJIUKaTopa JKUIKOCTD dbopmamua MPOMILIONIA/IKE 00e3BpeKUBAHU
METHIIOBOTO € Ha IOJINTOHE
KpacHOro IPOMOTXO/I0B
7. Otxon mpou3BoAcTBa | macta | Tpukpeswidoc- | XpaHeHHE Ha Tepmuueckoe
CUHTETHUYECKOTO KJIest ¢at, kaHuob, |TPOMILIONIAIKE 00e3BpeKUBAHU
MTOJIMBUHUJI- € Ha IOJINTOHE
XJIOpUJ IPOMOTXO0/I0B
8. OcTaTtok CMOIUCTHIN nacra [wuHK, XpaHeHue Ha Tepmuueckoe
IIPOU3BOJICTBA TU(EHUIaMHUH | IPOMITJIONIAIKE 00e3BpeKUBAHU
KpacuTenen Ha € Ha MOJIMTOHE
OCHOBE IIPOMOTXO0/10B
v eHnIaMIUHA
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9. OcTaToK KyOOBBI OT |KHIKOCTh benson Vrunuzanus Bbe3zorxomnoe
PEeKTH(PHUKAINN C)KMTaHUEM, IIPOU3BOJICTBO
OeH30-j1a B MOJTyYEHUE JACTTS
KOKCOXMMHUE-CKOM
IIPOU3BOJICTBE

10. | Kucnora cepnas KUIKOCTh Cepnas Tepmuueckas Perenepanus,
oTpaboTaHHasI KHCIIOTa pereHepanus HCIIOJIb30BaHNE
IIPOU3BOJICTBA B KaUeCTBE
AJIKWIAPOBAHUS BTOPHY HOT'O

CBIpbS
TpeTuii Kjacc ONacCHOCTH

1. Bozsl npoMbIBHBIE KUJIKOCTb Comnsinas Helrpanuzanus, | M3Bnedenue
TPaBUJIbHBIX KHCIIOTa [IIaM B OTBAJl XJIOPHOTO JKeJle-
OTJICIICHUH 3a, MEI, Xpoma
ITPOKATHBIX LIEXOB U Ip. METAJUIOB

2. Kucnora consnas xuakocts|  Xuopucteld | Ilepenaercs Hcnons3yercs
(abraznas) BOJIOPOJ TPYTUM KaK XUMHUYIECKOE

IPENPUATHIM CBIpbE

3. Kek cBUHIIOBO- tBepaoe | Llunk, cBuHen, |XpaHUTCS B IMonuas
LIUHKOBBIH, 0TXOA Méellb, HUKENIb | OTBaJIax YTUIIM3ALHUS IPU
HUKEJIEBOTO MOJIy4ECHUHU
IIPOU3BOJICTBA IIBETHBIX

METAJIJIOB

4. Karanuzarop tBepaoe | Oxcupg xpoma |Hanpasnsercs B [[lonHas
0TpabOTaHHBIN OTBaJ YTHJIN3ALKs B
(;mro6oro MPOMBIIIICHHOCTH
IIPOU3BOJICTBA) CTpOMMaTepranoB

1 METAJUTYypruu

S. Meraisl KUJKOE Pryth Helitpanuzauusa | 3axopoHeHue Ha
O0TpabOTaHHBIC cynbduaom MOJINTOHE
IIPOU3BOJICTBA HaTpus U IIPOMOTXO0/10B
IOJIYIPOBOTHUKOB 3aXOpOHCHHE

6. Hedrenuiamsl Kunkas | Heprenponykr |XpaHeHue B Tepmuueckoe
MEXaHUYECKON BA3Kas BI IJIAMOHAKOIIH- 00e3BpeKUBaHU
OUYUCTKU CTOYHBIX macca TEJAX € Ha IOJIMTOHAaxX
BOJ IIPOMOTXO0JI0B

1. OcTaTKu IICHKU Kunkue c| Jlakwm, omanu, |Hakomnnenue Ha Tepmuueckoe
JIAaKOB M DMAJICH B TBEPAON | PAaCTBOPUTENM |IIPOMILIOMIANKE 00e3BpeKUBaHU
JTAKOKPaCOYHOM dazoii € Ha [OJINTOHE
IIPOU3BOJICTBE IIPOMOTXO0JI0B

8. [Il;1aM ruapoKcUIoB iam Menp, nuHK, | XpaHeHHUE Ha 3axOpOHEHME Ha
I[BETHBIX METAJIJIOB XpOM, HUKENIb | IPOMIUIOIIAIKE IIOJINTOHE
nocie IIPOMOTXO0/10B
HEeUTpaIM3aluu

9. [Il;1am perenepanuu KUJKOE ConsipoBoe  |Mcnonb3oBanue | IloaHoe
COJISIPOBOTO Macia MacJo U1 oOMaciauBa- | MCIIOJIb30BaHUE

HUS NIMXTBI
YeTBepThlii KJ1aCC OMACHOCTH

1. Marepuainst TBepaoe | PTyTh, cBUHEN |3aXOpOHSAIOTCS O06e3BpexuBaHU
OOTHpPOYHBIE OT € Ha ITOJINTOHE
IIPOU3BOJICTBA IIPOMOTXO0/10B
IOJIYIPOBOTHUKOB
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2. OcaIKy OYHUCTHBIX 1acTo- OKcuapl 3axOopOoHEeHHE Yrunmmzanys,
COOPYKEHHU obpasHoe LBETHBIX, 3aXOpPOHEHHE Ha
raJIbBaHU4ECKUX TSYKEIBIX MIOJINTOHE
MIPOU3BOJICTB METaJJIOB MIPOMOTXOJIOB

3. OTx0/1b1 00€3BPEIKH- nacro- | XpoM, BaHaAu#N |3aXOpOHEHHUE 3axOpOHEHHE Ha
BaHUs CTOYHBIX BOJ | 00pazHoe MOJINTOHE
MIPOU3BOJCTBA IIPOMOTXO/I0B
MIOJIYITPOBOJTHUKOB

4, [Ib116 HOpPOABI C MBUIb AcOectoBas |YactuyHo ucmois | Mcnons3oBanue
pUMechIo acOecTa MbUIb 3yeTcs, OCTAIbHOE | KaK ChIPbS

B OTBaJ MHUHHEPAJIBbHOTO

S. Croku 1ienoyHble CMOJIO- Benunarst Hampasnserca B |YTuiu3upoBars B
MIPOU3BOJCTBA oOpa3zHoe HaTpus CTPOUTEIBHYIO CTPOUIIPOMBIILI-
KaanpoJjgoKTama OpraHu3aIuio JIEHHOCTH

6. [nam cTanui nacto- | Pochop, pryts |Cximagupyercs Ha | Mcmonas3oBaHue
HEeUTpanu3auuu oOpa3H. MIPOMILIOUIAIKE B HapOJIHOM

X0341iCTBE

7. [Inamel 1 nbUIH LLIJIaM B armomuxty Vcnonb30BaHue
KeJe30coiepKalne Kak 100aBKHU B
MbUIETa300YHCTHBIX ATJIOIINXTY U
COOPYXKEHHI CTpoiiMaTepualibl
MPEATIPUATUI YEPHOI
METaJUTypIUH

8. [nakn TBEpAOE [lepepabotka B [lepepaboTka B
METAJLUTYPTHYECKOTrO CTpoiMaTepualibl LTpoMMaTepHUaIbl
nepeena

Tema 4. I'1o0anbHbIE TPOOJIEMBbI TeXHOC(HEPHI U OCHOBHbIE HATIPABJICHUS UX pPellIeHUS.
3ananue 1
Jns npoBeneHHsT SKOJOTMYECKOW JKCHEPTU3bl W ONPENENCHUS BIMSHHUS IMPOMBIILIEHHOTIO

MPEeNNpUATHS Ha aTMOC(Epy ONPESIUTh BEIMUYMHY MaKCUMalIbHO MPU3EMHON KoHueHTpamuu C, #
paccrosiHue X, OT UICTOYHHUKA IOpsiYero BbIOPOCa 10 pacyeTHON TOYKH, a TaK )K€ CIEJIaTh 3aKII0YECHHE.
HeoOxomuMebie s pacueTa UCXOAHbBIE JaHHBIE MPUHSITH B COOTBETCTBUH C 3aJaHUEM, MPUBEICHHBIM B
TadJmIeE.

Tabnuna 1 - Mcxonubie qaHHBIC I TPOBEJCHHS PACUE€TOB

= % ..I"'n O é‘é < o ﬁ < 3 EP s < ﬁ 3
) — = = 3 N ] Q| < =N L
o E| B g § 25 cd3|28|3sUs|g2|88F|383
Z S| B! 22z 90 S|l s e -l as |8 | &8 ;
5l 3 © e 8 = 2 o X &l S B S Cs| o8&
S| & 2 m 0 m & = 2| = 2= = 2 8>S
= M @ = O o M 2 S
1 2 3 4 5 6 7 8 9
1 |JlurelHbIN 11EX JIByOKHCH cephl 20 0,3 26,8 85 2 2
2 |Lex Meraymmyeckast 35 0,6 14,2 30 1 2,3
METAITI000pa0OTKH |
3 |[lambBanmveckuii uex |[laper  cepHoit 40 3,5 52 33 1,8 15
KUCJIOTEI
4 |JInTelHbIN 1IEX Oxkup asora 18 3 8 50 4.3 4
5 |[MammuHocTpoenue |Meramudeckas 45 2 8 55 4.3 4
[IBLIb
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6 |Xumunueckas morika |([lapwr arierona 37 2 3,3 32 2,3 4
Y MOKpAcKa JeTalien

7 |ex Jlnokcu azora 65 2,5 6,2 100 6 3,6
MEXaHO000pabOTKH

8 |CronsapHnslii nex JpeBecHast 59 3,2 8.7 83 4,7 4.2

IBLTH

9 |I[IpousBoACTBO ITeu16 IEMEHTA 120 5 12,6 25 1,4 1,8
LEMEHTHBIX U3IEIUN

1 2 3 4 5 6 7 8 9

10 |TemmoBas CcO 80 3.4 6.4 63 6 2,8
DJICKTPOCTAHIIUS

11 [ABTOMOOMIIBHOE Oxkcup xenesa 90 4.3 10,5 67 8,3 2,5
CTPOCHHUE

12 (Xumuueckoe BaCL2 50 5 8 43 3,2 8
TIPOU3BOJICTBO

13 |TemmoBas S0O2 53 1,3 55 38 2 3
AIEKTPOCTAHIIHS

14 |Meramnyprudeckoe |[Ibute cBHHIIA 60 2,5 15,6 58 3 5
TTPOU3BOJICTBO

15 |Mammnoctpoenue | CBapouHbIi 35 0,8 7,2 45 1,5 2,8

a’p0o30Jib

16 |[anpBaHMYECKOE alleTOH 50 1,2 5,2 36 10 4
TIPOU3BOJICTBO

17 | Xumuyeckoe TOJTYOJT 70 5 9,5 52 2,3 6
TTPOU3BOJICTBO

18 |Mammnoctpoenue |Pypdypon 20 5 9,5 48 2,3 6
3aganue 2

Jlns mpoBeneHHs SKOJOIMYECKOW SKCIEPTHU3bl U ONPEAETCHMS BIUSHUS POMBIIUICHHOIO
OpeanpusaTHs Ha ruapochepy ompeaenuTh mpeaenbHo-gonyctumbiii copoc (ITJIC), HeoOxommmyro
KpPaTHOCTh 0O0IIero pasz0aBieHHs CTOYHBIX BOX (N) , KOHIEHTPALMIO 3arps3HSIONIETO BELISCTBA B
KoHTposbHOM cTBOpe (C,), a Tak ke clenaTh 3akiodeHue. HeoOxoaumeble IUis pacdera HMCXOJIHBIC
JAHHBIE IPUHATh B COOTBETCTBUU C 33JJaHUEM, IPHBEICHHBIM B TaOJIUIIE.
Tabnuna 2 - cxonHbie JaHHBIC JJIs1 TPOBEJCHHS PACU€TOB

Neo BemectBo | Mecto |Vep |Nep| Inp | Q. | O, [Corso|[IAK,| Bun HcToyHuk
3ana- copoca m>/c|Mamr/n| mr/n | Bomo- 3arpsi3HEHUs
HISI 0JTb-
30BaHMsI
1 Xpom Y 0,1]41430/50 50|50 | 05| px DIEKTp XUMUIECKOE
Cr (1) Oepera MIPOU3BOJICTBO, XPOMUPOBAHHE
2 OTUIOBBIN B 0,23,5/840/ 55 42|53 | 1,2 | k.. MeTaIII000paboTKa
CIHPT CTEpIKHE
3 alleToH v 0,34 |4501 40 | 48| 47 | 0,3 | p.x. | XuMHYECKOE ITPOU3BOICTBO
Oepera
4 HUKEITh B 0,4 3,7|19301 45 | 52 | 42 | 0,05| k.0. DIEKTPO XUMHUECKOE
CTEpIKHE IPOU3BOJICTRO,
HUKEJINPOBAHHE
5 |duxmopdenon v 0,51(2,8/480/ 43 | 55| 48 | 0,03 | p.x. XHUMHYECKOE MPOU3BOJICTBO
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Oepera
6 Oxuce B |0,35|4,21950| 42 |63 | 52 | 2,0 | «k.0. dapmarieBTUKA
KaJbIMsI  |CTEpIKHE
7 [IUHK Yy 10,28/3,8/920{ 38 |60 | 55| 0,5 | x.m. DIEKTPOXUMHUIECKOE
Oepera MIPOU3BOJICTBO, IIMHKOBAHUE
8 Keneszo B 0,1/51(910/ 52 59|63 | 0,8 | «k.0. [TpubopocTtpoenue
CTEep)KHE
9 KOOabT Yy 10,154,5/470/ 37 | 47|59 | 0,4 | px. Mertamtyprus
Oepera
10 Xpom B |0,25|2,5900| 57 | 51| 62 | 0,3 | k.0. DIEKTPOXUMHUYECKOE
Cr (VI) CTEpIKHE IIPOM3BOJICTBO,
XPOMHPOBAHUE
11 | Hedrenpo- Y ]0,15/4,8/915/ 60 | 62 | 47 | 0,5 | x.m. HedrenepepabareiBaromuit
JTYKTBI Oepera 3aBOJI
12 COX B |0,23|4,3]490| 59 | 44| 40 | 2,0 | px. MeTaIII000paboTKa
CTEep)KHE
13 Cmombl Y 10,43|2,7/880| 62 | 58 | 44 | 0,07 | k.0. [Tpon3BoICTBO cCepHOIA
Oepera KHCJIOTHI
14 | Kagmuii, Cd B 0,31/3,3|890| 47 | 65| 64 | 0,05| x.m. [Ipon3BOACTBO XUMUYECKUX
CTEep)KHE HCTOYHHUKOB TOKa
15 ITAB Y 10,18|2,2/390{ 48 | 40 | 58 | 0,5 | p.x. [Tpon3BOICTBO MOIOIIUX
Oepera CPEJIICTB
16 | XKeneso, Fe B |0,22|4,8/940| 39 |43 | 53 | 0,3 | k.0. Mertamnyprus
CTEep)KHE
17 AHWIIUH v 0,412,21960, 63 |64 | 43 | 0,3 | x.m. XUMHYECKOE MPOU3BOJICTBO
Oepera
18 Mens, Cu B 0,38/2,8/400| 65 |53 | 51 | 0,5 p.X. [Tpon3BOACTBO EYATHBIX
CTEepIKHE 1ar

P-X. — BOAOCMbI pBI6OX03HﬁCTBeHHOFO HasHa4YCHUA, X.II. — X031 CTBEHHO-IIUTHEBOTO Ha3zHa4dYCHUs,
K.0. — KyJIbTYpHO-OBITOBOTO Ha3HaueHMs, [IAB- mOBepXHOCTHO-aKTHBHBIC BEIIECTBA

Tema 5. MeToabl W CpeACTBA NOBBINIEHUS] JKOJOTMYHOCTH TEXHHMYECKHMX CHCTEM H
TEXHOJOTH4EeCKHX MPOLECCOB.

3ananue 1
Paccuntarh KONMMYECTBO AMOKCHA Cepbl, BbLAENsAomerocs 3a 1 4 u3 TpyObonpoBoja, UMEIOIIEro
BHyTpeHHUH nuamerp 100 mm u obmyro npotskeHHocTh 100 M. IIpu ncnbITaHUSIX Ha TEPMETUYHOCTD B
TeueHue 24 4 yCTaHOBJIEHO, YTO JAaBJICHHUE TUOKCHJA CEPhl B 3TOM TPyOOIPOBOJIE CHU3UIIOCH C 1-10° ITa
110 9,909-10° Tla, T,=T,=293 K.
3aganue 2
[To pe3ynpTaraM UCHBITAHUNA paccCYUTATh KOAPPHUIHUEHT HETEPMETUYHOCTH €MKOCTH ra3000pa3HOro
xjopa obvemom 20 M, HMeIoLIeH pabouyro Ttemmeparypy T,=300 K. Hcneitanue emkocTd Ha
repMETHYHOCTb IPOBOIMIIH C HCIIONB30BAHMEM BO3AyXa H ycTanosmtn G=2 kr/4; P,=1,5-10° ITa.
3amganue 3
B pesynbrare ucnbITaHWKA BaHHBI AJIEKTPOJIM3A JUIsl TOJY4YEHHUS XJIOpa B IPOU3BOICTBEHHOM
MOMEIIIEHUU YCTAHOBJICHO, YTO IIPHU cO3/1aBaeMoM paszpexxeHuu 75 Ila u3 Hee Boiaensercs 3 T xjopa B 1 4.
JlaTh 3aKiII0YEHHUE O €€ TEPMETUYHOCTH.
3amganue 4
Paccunrtath yreuky aneToHUTpUiIa Yyepe3 MpOKIaAKy U3 MapoOHUTa TOJIIIMHON 3 10 m, 3aTSHYTYIO J10
YACJIBHOTO HanpsikeHus: 166- 10° Ila. JlaBnenue B pabouem oOBeMe 1:10° Ia, temneparypa 30 °C
(a=0,5-10" H).
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3aganue 5
OueHuTh KOHIIGHTPAIMIO TyMaHa Ha BBIXOJE M3 JJIEKTPOPUIBTPA, €CIM Ha OYUCTKY IMOAaeTcs
TyMaH, MUHUMAaJIbHBIN pa3Mep 4acTULl B KOTOpoM 1 MkM, koHIeHTpanus Cup=10 /M,
3amganue 6
Paccunrtate emkocTh ¢unbTpa A TO ameTwieHy, 3amnoijHeHHoMy ra3oBeiM yriem CKT B
konudectBe Q=100 kr. [TaprmanpHOE 1aBieHue aneTuieHa Ha Bxoe B puibtp 93,10- 10° Ia.
3ananue 7
PaccuurtaTe pacxoj rasza, coiepikamiero MeTaH B KOJHUYECTBE 160 /M’ (Co=10 MOJ'IB/M3),
MPOXOJIAIIETO Yepe3 KaTATUTHYECKUNW PeakTop sl JOCTHKCHHs KOHIIGHTpAIlMM MeTaHa Ha BhIxone |
MOJ'IB/M3.PeaKTOp 3allOJIHEH OKCHUJIOM Xpoma cjioeM ToamuHo 0,5 M; miomanb, 3aHUMaeMas
KaTaJiu3aTopom, cocrasiser 0,5 M. Temnepatypa npouecca 300 °C.
3amganue 8
KommaectBo Cly, Beiensiomerocst 3a 1 wac u3 tpybompooga G=12:-10" kr/u. Bryrpenmuii
auametp Tpyoomnposoga D=500 mm, mmua  1=500 M, HavambHOE AaBICHHE B TPYOOIPOBOIE COCTABIISAIO
4-10° Tla, Tu=Tk=293K. Paccumtarh KO3DUIHEHT HErepMETHIHOCTH (M, 4) M CAETaTh BHIBOX O
TEPMETHYHOCTH TPYOONPOBOA, €CIN mHODMaTHBHHfO,OZ-lO'Z, gl n=2.
3amaunue 9
Paccuurath K03 duUnIMeHT HETEPMETHIHOCTH (M, q'l) €MKOCTH Ta3000pa3Horo xjaopa oobemom 120
M°, HMEIOIICH pabouyio temnepatypy Tp=800K. McnbpiTanne eMKOCTH Ha TepMETHYHOCTh MPOBOJIMIIN C
WCIIOIb30BaHUEM BO31yxa W ycraHoBwm G=8 kr/ug; Pu=2,5-10° Ila; kod(durment 3amaca n=1,5.
CrenaTh BbIBOJ O TEPMETUYHOCTH, €CIIU mHopMamBHLm:O,OTlO'Z, gt

3aganue 10
O1neHNUTh KOHIEHTPAIMIO TyMaHa Ha BXOJE B 3JEKTPOPMIBTp, €CIH Ha OUYUCTKY IMOAAETCS TyMaH ¢
MUHUMAJIBHBIM Pa3MEpPOM YacTHUI[ — 1 MKM, KOHIIEHTpanus dYacTHll Ha BbIXOAC Cyy=2 v,

¢ hekTHBHOCTH TyMaHOymoBUTES 9=85...93%.
2.2 OueHoYHBIe CPEICTBA AJIsI IPOMEKYTOUHOTO0 KOHTPOJIS

Bomnpocs! Kk 3auery
1. CoBpeMeHHbIE TEOpUN TPOUCXOXKACHUS U IBOIIOLUU OUOChepbl
2. Yuenue B.U.Bepnanckoro o 6uochepe n Hoochepe. CTpykTypa 1 SBOTIOIHUS

ounocdepsl.
3. buoreoxumuueckne HUKIbI MUTPALIMU BEIIECTBA U SHEPTHH B IPUPOJIE.
buoneno3s!.

3akonsl skonorun b.Kommonepa, llendopaa, JInbuxa.

OcHOBHBIE MOHATHSI OOIIEH SKOJIOTUU: A0MOTHYECKUE U OUOTHYECKHE (DAKTOPHI

CpeIbl, PKOJIOTUYECKUE HUIIU, Cpeia 00uTaHus, (haKTOPHI CPebl U 3aKOHBI

6. IlposiBneHue amanTaiyii OpraHu3MOB Ha YPOBHE OMOXUMHH KJIETOK U
(GYHKITMOHUPOBAHMSI SKOCUCTEM, WX IBOJIOIHS: N3MEHYHBOCTh, BApHAOETHHOCTH U
pa3Ho00pa3re OTBETHBIX PEaKINil Ha IelcTBHE (PAKTOPOB CPEeAbl Y OTAECIbHBIX
ocobeii BUa.

/. T'omeocTta3 3KOCUCTEM, MEXaHU3Mbl TOMEOCTAa3a; CTAOUIBHOCTh U YCTOMYUBOCTb
HKOCHUCTEM, YIIPYTOCTh U INIACTUYHOCTh IKOCUCTEM, arpolieHO3bl U MIPUPOIHBIE
HKOCUCTEMBI. B3anMocBsi3u oprann3moB (Tpopuieckre, TOmMIecKue, Gopudeckue
u (habpudeckue); B3aMMOOTHOIICHUS (CUMONO03, MyTyalu3M, KOHKYPEHIIUS,
XUIHUYECTBO U MApa3UTU3M, KOMMEHCAIN3M, aMMEHCAIN3M U HEUTPAIIU3M).

8. Knaccudukanus 3aKkOHOAATENBHBIX U MOA3aKOHHBIX aKTOB M0 OXpaHe OKpYKaroIen
cpensl. ['ocynapcTBeHHas cucTeMa YIpaBliIeHUs B 00JaCTH OXpaHbl OKPYKAIOIIeH

o B
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npupoiHOi cpeabl. CTaHaapTH3aIMsI B KOMILIEKCE MEp 10 00ECIeUeHUI0
IKOJIOTMYECKON O€301acHOCTH OUOoChepHl.

9. Cucrema oOecrieueHus: IKOJIOrHYecKOi 0€30MacHOCTH, IKOJIOTHYECKUE PUCKH,
MOHUTOPUHT U YIIpaBJI€HUE TPUPOAHBIMU pecypcaMu. [loHsiTHe DKoornueckas
0e30macHOCTh. MeToIipl 00ecIIeYeHUs DKOJIOTHUECKOM 0€30ITaCHOCTH.
Knaccudukanus 3Kk0g0ru4eckux puckoB. MOHUTOPHUHT MIPUPOJHBIX PECYPCOB.
YnpasrieHue nprupoI0oIb30BaHIEM U OXPaHOU TPUPOIBI

10.UnenTudukaims omacHOCTEH TEXHOTEHHBIX HCTOYHUKOB (BRIOPOCHI B
aTMoc(epHbIN BO3yX, SJHEPT€TUUECKUE U TPABMOOIIACHBIE BO3JACHCTBUS).

11.PernonanbHble Ype3BbIUYANHBIE OMTACHOCTH (PaIMAIUOHHBIE U XUMUYECKUE
aBapun).

12.YpesBbruaiiHbIE JIOKATBLHO JICUCTBYIOIINE OMACHOCTH (IJIEKTPUUECKUN TOK,
MEXaHUYECKOE TPAaBMUPOBAHKE, CHCTEMBI TIOBBIIIIEHHOTO JTABJICHHUS).

13.TIlonsaTHe 0 AMaX, OTPABICHUIX, MHTOKCHKAITUIX, YKOTOKCUKAHTaX, KCEHOOMOTHKAX,
MEPCUCTEHTHBIX BEIIECTBAX

14 Yenogek u cpena ero ooutanusi. OnacHele U BpeHbIe PaKTOPbI Cpe/ibl OOUTAHUS,
uX HopMupoBaHue. VIcTouHuKH, 00IIas XapaKTepUCTHKA U K1acCHU(DUKAIIHS
3arpsi3HEHUI OKPYIKAIOIIEH CPEIbI.

15.HopmupoBaHue kadecTBa OKpy»Karoiiei cpeanl. Kiaccel omacHOCTH XUMHYECKUX
coenuHeHnii. HopmupoBaHue HEraTUBHBIX (PU3UYECKUX BO3JICHCTBHIA.

16.lemorpadus. PoxmaaemMocTb, CMEPTHOCTH YEJIOBEYECKOM MOIYIISIITUH.
Hemorpaduyeckuii nepexoi. BHyTpuBUI0BbIC pa3Iudus KPUBBIX BHIKUBAHMUS.
KitoueBoii hakTop momymsiiuu

17. TokCUKOMETPUYECKHE XapaKTEPUCTUKU BPEIHBIX BEIIECTB B MOYBax (IIOKa3aTellb
BPEAHOCTU: MUTPAITMOHHBINA BO3IYIIHBINA, TPAHCIOKAIIMOHHBIHN, 00IIIECAaHUTAPHBIN);
CaHUTAPHO-TUTMEHUYECKOEe HOPMHUPOBAHUE 3arPS3HSIONINX BEIIECTB B BO3yXE,
BOJIE, MMUIIEBHIX MPOAYKTAX; MPUHIIUT Pa3eIbHOTO HOPMUPOBAHUS 3arPsI3HSFOIIIX
BEIIECTB; dKoJorudeckas nuddepenmanus nopmarusos [1JIK

18.YcroitunBeie U TPYIHO pa3pylraembie BemecTBa. [lecTunnapl, nx BIUSHUAC HA
MMOYBEHHYIOOMOTY U YelioBeka. Kpurepuu 3x0oorndaecku 6€30macHOM MpO yKITHH.

19.0co6ennoctu u mpobaemsl mporecca ypOaHu3zanuu

20.I'mo0anbpHbIE IKOIOTUYECKUE MPOOIEMBI U OCHOBHBIE HAIIPABJICHUS UX PEIICHUS.
Jlemorpaduyeckue mpoOIeMBbI.

21.3arps3HeHue okpyxarolei cpenbl, armochepsl, ruapocdepsl, TUTOCPEPHI.

22.1Ipo6aeMbl UCTOIICHUS TIPUPOIHBIX PECYPCOB U CHIDKEHUE OMOpa3zHooOpas3us

23.XUMH3M MTPOTEKaHUS IPOLIECCOB 00pa30BAHMS KUCIOTHBIX OCAJKOB, OTETICHUS
KJIMMATa, pa3pylIeHus 030HOBOTO CJIOs

24 .TloBeneHne XMMUKATOB B aTMoc(depe, BIUSHUE Ha )KUBbIE OPraHU3MBbI (pacTeHus,
’KUBOTHbBIE, YeJIOBeKa). BiusiHue Ha 370pOBBE UYEIOBEKAa TOKCUYHBIX BEILIECTBA,
npodecCuOoHANTbHBIE 3a00JICBaHMS

25.9K010THYeCKre TPUHITUIIBI PAIMOHAIIBHOTO MPUPOIOTIONB30BaHus. [I[puHIHIIEHI,
HAy4YHbIE OCHOBBI M HAIIPaBJICHUs PAIlMOHAIBHOTO IPUPOIOTOIH30BAHUS.
Crparterust yCTOMUMBOIO pa3BUTHUS U MPOTHO3bI B3aMMOOTHOIICHH 001IIECTBA U
MPUPOIBI.

26.MexmyHapOoHOE COTPYIHUYECTBO B O0JIACTH OXPAHBI OKPYIKAIOIICH Cpebl

21



27 ITpombIITICHHBIC IPEANPUSTHS KaK UICTOYHUKHU 3arpsi3HEHHS aTMOC(EpHI,
ruapochepsl, TUTOCHEphl U MPUMEHIEMbIC METObI 3AIIUTHI.

28. PanimoHaapHOE BOJIONOJIB30BAaHUE, YCTPOMCTBA JIJISI OYMCTKU M HEUTpaTU3aliy
KUAKAX 0TX0/10B. CHIDKEHHE BBIOPOCOB B OMOCHEPY MyTEM COBEPIICHCTBOBAHHUS
000py10BaHUS.

29.CelIeKTUBHBIC METOJIbI YTUIN3AIMH TBEPIBIX OTXOO0B

30.YCcTpoiicTBO MOJUTOHOB ISl 3aXOPOHEHUSI 0CO00-0MACHBIX OTX0/I0B

OnenuBanne pe3yiabTaToB oOydeHHss B (opmMe ypoBHS CHOPMHUPOBAHHOCTH
AJIEMEHTOB KOMIIETEHIIMH TPOBOJUTCS IyTEM KOHTPOJIS BO BpEMsl MPOMEKYTOUHOMH
aTTectanuu B (hopMe 3aveTa:

a) OLEHKAa «3auTE€HO» — KOMMEeTeHIusA(M) Wi ee 4YacTb(d) cHOpMHpPOBAHBI Ha
0a30BOM YpOBHE;

0) OIIEHKA «HE 3aYTEHO)» — KOMIETEHIUA(1) WK €€ 4acTh(1) HE CHOPMUPOBAHBI.

Kputepun, Ha OCHOBE KOTOPBIX BBICTABJISIOTCS! OIEHKU MPHU MPOBEICHUU TEKYIIIETO
KOHTPOJISI U TPOMEXYTOYHOM aTTecTally MpuBeAeHBI B Ta0m. 1.

Onenkn «He 3auTeHO» CTaBATCS TakXke B ClydasX, €CiIu OOydarolluiics He
OpUCTyHall K BBIMOJIHEHUIO 3aJjaHusi, a TakkKe Mpu OOHAPYKEHUHU CIIEIYIOIINX
HApPYLLICHUM:

— CHMCHIBAHUE;

— TUIaruar;

— (danscudukanus JaHHBIX U PE3yJIbTaTOB PabOTHI.

Tabnuua 1 — Kpurepuu BbICTaBIEHUS OLICHOK MPU MTPOBEACHUH TEKYILIETO KOHTPOJIS
Y IPOMEXYTOYHON aTTECTALIMU

[Ixana oeHKu OrneHka Kputepuii BbICTaBICHUS OLIEHKU

JIByxOannbpHas mKana | 3a4TeHO OOyuaromuiics OTBETHJI Ha TeopeThdyeckre Bompockl. Ilokazan
3HaHUS B paMKax YydeOHoro Marepuana. BeimoaHun
npakThyeckue 3ananus. [lokasan yqoBIETBOPUTEIBHBIE YMEHUS
W BJIAJICHUS HABBIKAMHA IPUMEHEHHUs IIOJYyYEHHBIX 3HAHUM U
YMEHUH NpH pelIeHNH 3a/1a4 B paMKax y4eOHOro mMarepuasia

He 3auteno | OOyuaroiuecss mpu OTBETE HAa TEOPETHUYECKHUE BOMPOCHI U MPHU
BBITIOJTHCHUHU  MPAKTUYCCKUX 3aI[aHI/II>'I MPpOACMOHCTPHUPOBAJI
HEJIOCTaTOYHBIN YPOBEHb 3HAHWI M YMEHHH MPU PEUICHUH 3a/1a4
B pamkax y4yeOHoro Marepuana. Ilpu oTBeTax Ha
JOTIONTHUTEIbHBIE  BOMPOCHl  OBLIO  JIOMYIIEHO MHOXECTBO
HCIIPABUJIbBHBIX OTBCTOB
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2.3. UToroBasi (MarHocTuyeckasi padora no JMcuUMIIuHe

) 3AJTAHUA AJIA I[I/IAFHOCTI/I‘IECKOI?'I PABOTHDI IO JUCHUIIJIMHE (MOAYJIIO), IPAKTUKE
Kommerenimu .

Kon u
HAauMEHOBAHUE
[TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerennus WHIUKaTopa

JOCTHUXKEHUS
KOMIIETEHINH

Howmep
3adaHUus

NJ-1 onk1
OO0O0CHOBBIBACT
9KOJIOTHYSCKHE
poOJIeMBbl, a TaK e
METO/IBI
paloOHATBLHOTO
HCITOJIb30BaHUS
CBIPbEBBIX U
SHEPreTUYECKUX
pecypcoB B
MAaIIMHOCTPOCHUH
Hayka, uzyyamomasi KOMILIEKC B3aMMOOTHOLUICHHU I KUBBIX W-1onk-4
OPraHU3MOB € OKPY:Kalolle cpeaoi BeisiBisier
poOIeMsl,
CBSI3aHHBIE C
HapyILIECHUSIMHI
0€e30IaCHBIX
yCJIOBHM Ha
MPOU3BOACTBAX,
npeasiaraeT miaH
MEpPONPUATHI IO
00eCIeueHHIO
MPOU3BOACTBEHHOM
U DKOJIOTHYECKOM

OIIK-1

OIIK-4

2 . .
Iepeuucaums 6ce komnemenyuu, popmupyemoie yuebHOU OUCYUNTUHOU




Kon u

HAaUMEHOBaHUE
o B [TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerenmus MHIUKaTopa
g 3 JIOCTHKEHUS
E § KOMITIETEHIINH

0e30MmacHOCTH
Hayunas 3acayra B.W. BepHaackoro 3akjro4yaercsi B TOM, 4YTO OH
1)BBEJI OHATHE «IKOJIOTHSI» OTIK-1 V-1 omes
2. 2)BBeI moHsATHE «Orochepa
OIIK-4 N-1omnk-a
3)co31ai1 TEOPHIO IBOIOLUH OHOChEpBHI
4)BBeJ MOHSITHE «IKOCHCTEMA
IIpouecc poTrocuHTE3a, OCYIIECTBJISIOT 3TH OPraHU3MbI:
1) KOHCYMEHTBI
3 2) penyLeHTHI OIIK-1 W-1 onk-1
3) TPOAYICHTHI OIlK-4 N-1omnk-4
4) mpocreiinme
5) MHKpPOOpPraHU3MbI
B ocHOBe cTPYKTYpHOM U QYHKIHOHAJILHON OPraHu3alum
Ouocdepbl U COCTABJISIIONIUX €€ IKOCUCTEM, ONpeaeaoIeil ux
CTA0MJIBHOCTH U YCTOIYHMBOCTbD, JIEKHUT. .. OIK-1 V-1 omes
4, 1) GuOnPOTYKTUBHOCTD OITK-4 -1
2) 6uosHepreTHKa OIK-4
3) 6uoamanramnms
4) buopaznoobpasue
OnHoit u3 3xoorndyeckux GyHkuuii armocgepsnl ABJsIETCA
peryasiumus...
5 1) TermoBoro pexxuma 3emMiTu OIIK-1 -1 onk-1
2) aktuBHOCTH CoOJNTHITA OIIK-4 N-1omk-4
3) NpUIMBOB U OTJIMBOB
4) razoBOro cocrana
6 Kakoii koMnoHeHT npeo6/iajaeT B XUMHYECKOM COCTaBe OIIK-1 -1 onk-1
' atMocgepsl 3emun 1o Becy H 1o 00bemy ? OIIK-4 N-1onk-a
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Kon u

HAMCHOBaHHUE
o B [TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerenmus MHIUKaTopa
S g JIOCTHIKCHHUS
E § KOMIIETEHIUH

K O0MoreHHbBIM 3JieMeHTAM OTHOCSTCH:
1) Cl, Zn, Mn OINK-1 VI omes

7. 2) Cu, Ca, Mg OLK-4 WI-1

3)Mg, K, Hg H OIIK-4
4)C,H,N,O,S,P
N3 nepeunciieHHBIX cep MIaHETAPHOH IKOCHCTEMBI I100a1bHOM
ABJIAAETCS:
8 1) mutochepa OIIK-1 WUJ-1 onk-1
' 2) arMocdepa OIIK-4 N-1onk-a
3)  Ouochepa
4)  ruapochepa
Ykaxure BepHOe onpeaeieHne NOHATHS «IaHAmAadT»
1)3T0 BHJI CETBCKOXO3SIMCTBEHHBIX YTOIUI
9 2) 3TO OOIMil BUJ MECTHOCTH OIIK-1 WUJ-1 onk-1
' 3) 3TO BUJ PEKPEAMOHHBIX YOOI OIIK-4 N-1omnk-4
4)Tak Ha3bIBAIOT TEPPUTOPHH, HAPYILICHHBIC X035 HCTBEHHOM
JeITETbHOCTBIO
IIpyn siBasiercst IKOCUCTEMOM.
3anonnume nponyck
10 1) uckyccTBeHHOM OIIK-1 WUJ-1 onk-1
' 2) ecTeCTBEHHOM OIIK-4 N-1omnk-4
3) Ha3eMHO-BO3AYLIHOM
4) rmobGanpHOM
B ecrecTBeHHBIX MOYBAX IKOJIOTHYECKHE PYHKIMHU ONPeaeasioTCsI
CBOMCTBAMH IOYB.
11 3anonnume nponyck OIIK-1 -1 onk-1
' 1) ¢pusnonorndeckumu ¥ MOP(HOIOTHIECKUMU OIIK-4 WUJI-1onk-4

2) BOJIHOBBIMH U CBETOBBIMH
3) TEpMUYECKUMH U TMHAMUYECKUMU
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Kon u

HaMMCHOBaHHUE
o B [TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerenmus MHIUKaTopa
g 3 JIOCTHKEHUS
E § KOMIIETEHIUH

4) puznueckuMu, XUMHIECKUMHU U OMOJIOTUYECKIUMH
12 Kakoro raza 6o/ib11e Bcero BoiOpacbiBaeTcsi B pe3yJbTare OIIK-1 N-1 onk-1
' AHTPONOTeHHOI 1eATeJTbHOCTH ? OIIK-4 N-1omnk-4
13 IHepeuncinTe riiaBHble XUMHYECKHE KOMIIOHEHThI, IPUBOASIIHE K OIIK-1 N-1 onk-1
' NMOAKMCJIEHUI0 aTMOC(epHO# BJIaru OIIK-4 N-1omnk-4
14 Kaxk Ha3bIBalOTCsl 0CagKH, KOTOpPbIe 00Pa3yIOTCs IPU COeIMHECHUH OIIK-1 N-1 onk-1
' AHOKCH/IA cepbl, OKCHI0B a30Ta ¢ aTMocdepHoii Baroii? OIIK-4 N-1omnk-4
IIpu coequHEeHUN JUOKCH/IA CePbl U OKCH/IOB a30Ta ¢ aTMOcepHOi
BJIaroi oopa3yrores ......
15 1) 030HOBBIE TBIPHI OIIK-1 -1 onk-1
' 2) KUCIIOTHBIEC OCATKH OIIK-4 N-1omk-4
3) «napHUKOBBII 2P HEeKT»
4) boTOXUMHYECKUI CMOT
16. Kakmue BuabI 1epeBbeB HauboJiee YyBCTBUTEJIbHBI K B0O3/1€HCTBHIO OIIK-1 -1 onk-1
KHCJOTHBIX 0CaaKOB? OIIK-4 N-1onk-4
KuciorHble ocaiku BbI3bIBAIOT pa3pylieHHe MUHEPATbHBIX
CTPOUTEIbHBIX KOHCTPYKIIU, TAK KAK ...
17 1) crtocoOCTBYIOT X HACHIIICHUIO BOJOM OIIK-1 -1 onk-1
' 2) HapyLIalOT TEMIIEPaTYPHBIN PEKUM OIIK-4 NA-1onk-4
3) BBIIIEIAYMBAIOT U3 HUX KapOOHATHI U CUITUKATHI
4) Hapyl1atOT BO3AYIIHBIN PEXUM
OnacHocTh yCHJIeHHsI KMAPHUKOBOT0 3¢ eKTa» 15 Onocdepnbl
3aKJII0YAETCA B ...
18 1) yBenmuyeHuu paznooOpa3usi BUIOB OIIK-1 -1 onk-1
' 2) nogbeme ypoBHsI MUPOBOro OKeaHa U 3aTOTUICHUH CYIIN OIIK-4 N-1omk-4

3) MOBBIICHUH BYJKAHUYECKON aKTUBHOCTH
4) cokpallleHN! 3a11acoB IPECHON BOJIbI
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Kon u

HAauMEHOBAHUE
o B [TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerenmus MHIUKaTopa
S CE JOCTUXKEHUS
E s KOMITIETEHIINH

Cytb KHOTCKOro nNpoToko.ia 3akjJ104aeTcsi B TOM, 4YTO
HHAYCTPHAJBHO pa3BuThbie cTPaHbl K 2008 — 2012 r.r. 101KHBI ...
1) mOTHOCTBIO MPEKPATUTH BHIOPOCHI MAPHUKOBBIX Ta30B
o . OIIK-1 N-1 onk-1
19. 2) OJIHOCTBIO MEPENTH Ha IPUPOIHBII a3 Kak 3Hepropecypce
0 OIIK-4 W-1onk-4
3) yBEIUYUTH UCTIONB30BaHKE rUApo3Heprun Ha 50%
4) cokpaTUTh BBHIOPOCHI YITIEKUCIIOTO ra3a v JPYruX MapHUKOBBIX ra30B
Ha 5%
MeHnb111e Bcero BbIOpachbiBaeTcsi IAPHUKOBBIX I'a30B HA
1) aTOMHBIX 31EKTPOCTAHIIMIX
) pocTani OIK-1 WJT-1 omk1
20. 2) BNMEKTPOCTAHIUAX, PAOOTAIOIINX HA YIiIe OITK-4 -1
3) BIEKTPOCTAHIMAX, pAOOTAIOIMIMX HA HE(PTEPOTYKTAX Orii-4
4) >eKTPOCTAHIUAX, PA0OTAIOIIMX HA PUPOTHOM Ta3e
Ha kakux BbicoTax pacnosnaraercss «O30HOBBIH €JIO» HA
pac o OIK-1 WJT-1 onka
21. NMOBEPXHOCTHbI0 3emuin? OIK-4 V-1
(5-10 kM, 25-50, 50 100 kM, 100-200 km) Orii-4
«O30HO0BBIE ABIPBD — 3TO 00J1acTH aTMOChEpbI
ABIp bep OTK-1 W1 o
22. c coJep:KaHueM 030HA.
—— OIIK-4 N-1omnk-a
3anoanume nponyck
O30HOBBIH cJ10i aTMOCdepbl pa3pylIaeTcs Mo AeiicTBHEM:
1)xecTkol coTHEUHOM paguaueit
) y pajan OITK-1 V-1 o1
23. 2)KOCMHYECKON TBUTH
. OIIK-4 N-1onk-a
3)x0phTOPOPraHUUECKUX COCTUHEHUI
4)yrieKucioro rasa
24 C KaKuM ecTeCTBEHHBIMH NPUPOAHBIMH (paKkTOpaMu 00JILIIMHCTBO OIIK-1 NA-1 onk-1
' CIEeNHMAJIMCTOB CBA3bIBAET BOSBHUKHOBEHHE «O30HOBBIX JIBIP» ? OIIK-4 N-1omnk-4
YcTaHoBJIEHO, YTO pa3pyliaiiee Bo3AeHCTBHE HA MOJIEKYJTY
o5 030Ha OKa3bIBaeT He TOJbKO XJI0P, HO H... OIIK-1 N-1 onk-1
' 1) mnoKCcHUHBI OIIK-4 N-1omnk-4

2) OKCHJIbl CBUHIIA
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Kon u

HAaMMEHOBAaHHE
o B [TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerenmus MHIUKaTopa
g 3 JIOCTHKEHUS
E § KOMITIETEHIINH

3) okcuabl a3orTa
4) okcuabl xenesa
26 Hap xakum MaTepnkoM BriepBbie ObliIa 00Hapy:keHa B HavaJjie 80-x OIIK-1 NA-1 onk-1
' ro/I0B «030HOBas AbIPa» ? OIIK-4 N-1omnk-4
SlnoBuUTHI TyMaH, 00pPa3yOLIMil PU BO3AEHCTBUM COJTHEYHOTO
CBeTa HA cMeCh BHIOPOCOB NPOMBINLIEHHBIX NPeINPUSATUHH 1
Firin it I OnKe | o
OIIK-4 N-1omnk-a
2) OebIM CMOTOM
3) mapHUKOBBIM () (heKToM
4) hOTOXUMHYUECKUM CMOTOM
K 3kojiornyeckn 0€30MacHbIM MeTOaM 3aIIUTHI PACTEHUl 0T
BpeaunTesieil u 60Jie3Hell OTHOCHTCS. ..
28 1) mpuMeHeHne UHCEKTUITUIOB OIIK-1 -1 onk-1
’ 2) OuoyIoruYecKas 3amuTa OIIK-4 N-1omk-4
3) ucrionb3oBaHue PyHTUITUTIOB
4) npumeHeHne GyMUTAHTOB
Bo3sneiicTBHe KaKOro ceJibCKOX031liCTBEHHOT0 XHMHUY€ECKOro
peareHTa, ABJSIONIEr0Ccs] 3arPsI3HUTE/IEM OKpYKalolei cpeabl,
BbI3bIBAET U3MEHEHHS B COCTOSIHMU 310POBbSl, AaHAJIOTHYHbIE
BO3/1eiiCTBHIO paIMAIIUH:
29. 1) wrym, Byll)6pau1/151 OINK-1 U1 onker
. . OIIK-4 N-1onk-a
2) YIJIEKHUCIBINA M YyTapHBIi ra3
3) mecTHIHIBI
4) HeTenpomyKTHI
5) HuTpaThI
30 B BBIXJIONHBIX ra3ax aBTOTPAHCIIOPTA KAHIEPOT€eHHbIMU OIIK-1 N-1 onk-1
’ cBoOiicTBaMM 00JIaaeT: OIIK-4 N-1omk-4
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Kon u

HAaUMEHOBaHUE
o B [TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerenmus MHIUKaTopa
g 3 JIOCTHKEHUS
E § KOMITIETEHIINH
1) Oen3(a)mupeH
2) YrIeKHCIbIi ra3
3) yrapHbIii ra3
4) OKHCIIBI a30Ta
5) mapbl BOBI
ITo nanubIM MuUpOBOI JHepreTu4YecKoi KoOHGepeHunu,
Han00JIbIIUM JHePreTu4ecKuM 3KBUBaJIeHTOM (52 I'/[:k Ha TOHHY)
XapakTepusyercs ... OIK-1 V-1 onks
31. 1) npeBecuHa
OIIK-4 N-1onk-a
2) OUTYMUHO3HBIE CIIAHIIBI
3) mpupOIHBII Ta3
4) U3BECTHSIK
32 Kakune ocHOBHBbIE XHMHYECKHE KOMIIOHEHTHI BXOAST B COCTaB OIIK-1 N-1 onk-1
' NPUPOAHOIO rasa ? OIIK-4 N-lonk-a
I'maposHeprus, moJiyueHHasi HA PABHUHHBIX THIPOCTAHIUSAX, He
MOKET CYHTATHCS IKOJOTHYECKH YUCTHIM BHAOM HEPTUM B CBSI3HU
¢ TeM, YTO BOJAOXPAHU/IHIIA. ..
33 1) ciocoOCTBYIOT MEPEHACHIIIIEHUIO BOABI KACIOPOI0M OIIK-1 N-1 onk-1
2) MOBBIIAIOT CKOPOCTh TEUCHUSI PEK OIIK-4 N-1omnk-4
3) pe3KO MEHSIOT PEKUM PEK M YCIOBHS KU3HU THIAPOOHOHTOB
4) crmocoOCTBYIOT YIYUIIEHUIO BOJHOTO PEKUMA TPHUIICTAIONTHIX
JIECHBIX 9KOCHUCTEM
K HencuepnaeMbIM pecypcaM OTHOCST:
1) He(Th, KAMEHHBIN YrOJb, PA3JINYHBIC PYIbI OTIK-1 V-1 omes
34. 2)  BOJHBIC M KIIUMATHYECKHE PECYPCHI
OIIK-4 N-1onk-a
3) MouBY, PaCTUTEILHOCTh, MUHEPATIBHBIC COJTU
4) KMBOTHBIN M PACTUTEIbHBINA MHP
35 Buvibepume 6ce seprvie omeemui OIIK-1 -1 onk-1
B ocHOBe rHIpO3HEPreTHKH JI€KUT UCMOJIb30BAHNE JHEPTHH .... OI1K-4 N-1omnk-a
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Kon u

HAaUMEHOBaHUE
o B [TpaBumnbHBIH OTBET * Conepxanue Bonpoca Komnerenmus MHIUKaTopa
% CE JIOCTHKEHUS
= S KOMITIETEHIINH

1) NIpUIMBOB U OTJIMBOB
2) maaaromeu BOIbI
3) MOPCKHUX BOJIH
4) HarpeToi BOJbI
Yro sAABIAsIeTCHA IJIABHOM NPUYMHONH CHUKEHUS YUCJIECHHOCTH OIK-1 W1 .
36. KPYNHBIX MJIEKOMUTAIOIIHUX (CJIOHOB, HOCOPOT0B) B CTPaHaxX OITK-4 ne 1OHK'
Adpuxu u Azuu ? OfTi-4
Hononnume ymeeprcoenue OITK-1 -1
37. CuiibHelyo yrpo3y st 00J1bIIMHCTBA TUKUX BUA0B B OIIK-4 HH_lOHK'l
HACToOsIlee BpeMs NpPeACcTaBJisierT apeaJjioB MX OOMTAHMA? OlIK-4
JI1o0ble 31eMeHTHI IPUPO/bl, KOTOPbIE MOTYT ObITh HCIOJIb30BAHBI
38 JJIS1 YIOBJI€TBOPEHUS MATEPUAIBHBIX, IYXOBHBIX U KYJIbTYPHBIX OIIK-1 N-1 onk-1
NOTPeOHOCTEl YeJIOBEeKAa Ha3bIBAIOTCS . OIIK-4 N-lonk-a
3anonnume nponyck
Hanuwume npasunvrnoe ymeepacoenue:
«OxpaHa 4epe3 pa3yMHYI0 IKCILJIyaTallMI0» SBJISIETCS OTHUM W3 OIK-1 V-1 onka

39. BeIYIIHUX NMPUHIIUIIOB UX . OIK-4 V-1 i

(parmoHaIBEHOTO UCIIOIBb30BaHMUsI, SKOHOMHH, Pa3HOOOpasusl, Ofti-4
JIOXOJTHOCTH)
Boauble pecypcbl, coTHeYHas1 JHePrusl, reoTepMaibHas IJHepPrus,

OIIK-1 N-1 onk-1

40. JHEpPrus BeTpa MJIAHETHI OTHOCATCSH K NPUPOTHBIM OIK-4 VLo

pecypcam
Jlyuncras 3Heprusi CostHIIa, OJIe3HbIe HCKONaeMble B
TPYAHOAOCTYNHBIX MeCTaX, ApeBecHbIe 0TXO0/IbI ABJISIOTCS OIK-1 V-1 onka
41. NpUMEpPoOM pecypcosB. OIIK-4 WT-Lomk.s
(MoTeHIUABHBIX, PEATbHBIX, HEHUCUYEPIIAEMbIX, HCUEPIIACMBbIX )
3anuwume npasunbHuIN OMeem
42 Vxaosicume seproe 3asepuiernue ciedyowe2o onpeoeieHus: OIIK-1 NI-1 onk-1
' «PekpeanmoHHbIE PeCYPChI - 3TO YaCTh NPHPOAHBIX M KYJbTYPHBIX OIIK-4 N-1onk-a
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pecypcoB, o0ecneYnBAIOLIUX ...»:
1) oTabIx
2) CembCKOXO03SMCTBEHHOE MPOU3BOJICTBO
3) maTepuanbHOE IPOU3BOICTBO
4) TpaHCTIOPTHBIC TIEPEBO3KH
Hanuwume npasunvroe ymeepowcoenue:
43 3a mocaexuue 50 JieT YMCJIAECHHOCTh HACEJICHU IIIAHETHI ... OIIK-1 -1 onk-1
' (yBenmmumnack Oosiee yeM B 2 pa3a; cokpaTuiack B 1,5 pasa ; He OIIK-4 NA-1onk-a
M3MEHUJIACh ; YBEIMUYNIACh HE3HAUUTENHHO)
OCHOBHBIMH IKOJIOTHYECKUMU NMPUYHMHAMH MHIeMUI BIUSIOIHAX
Ha JeMorpadguueckyro CUTyalli0 B MUpe sIBJSIIOTCS:
1) HexBaTKa YMCTOW MUTHEBOM BOIbI, AHTHCAHUTAPUS, HEJOCTAHNE
OIIK-1 NN-1 onk-1
44, 2)  0OJIBIIOE KOJHYECTBO XHUITHUKOB U ITAPa3UTOB OITK-4 V-1
3) TNPUPOAHO-KIMMATHYECKHE OCOOCHHOCTH MHOTUX PETHOHOB 3eMIIH OfIk-4
4)  pa3pylieHHEe 030HOBOTO SKpaHa U JAPYTUe MPHUUHHBI
KOCMHUYECKOTO MOPSJIKA
45, Huskoxkanopuiinas u OeqHas 6eJIkaMu MUIIA, HeJ0eIaHUe OIIK-1 N-1 onk-1
NPUBOASAT K PA3BUTHIO Y JIeTeH ... OIIK-4 N-lonk-a
CkoJbKO 1eTeil B ceMbe J0J:KHO BbIPACTH, YTO Obl YHMCJIEHHOCTh OIK-1 W1
46. 3eMHOI0 HaceJIeHUsl CTA0MIH3HPOBAIACh (0CTaBAIACH oftk-1
o OIIK-4 I/Iﬂ- 101'[}(_4
MOCTOSTHHOI1)?
IHoBbllIEHHOE COIEPKAHHUE B OKPYKAOIIEH cpelle KAHLEPOreHOB
BbI3bIBAKOT Y HACeJeHHS:
1)oHkonornyeckue 3a007ICBaHUs } OTIK-1 V-1 omes
47. 2)3ab0s1eBaHUsT OPTaHOB MUIIEBAPUTEIBHON CHCTEMBI
OIIK-4 N-1omnk-a

3)3a00eBaHuUs ONIOPHO-ABHUIATEIILHOTO aIapara
4)3ab0¢BaHMsT HEPBHOM CHCTEMBI
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YMeHblIeHN e TOJIMHBI 030HOBOI0 CJIOSI B BEPXHUX CJI0SIX
atMocgeps! naxe Ha 0,1 % NpUBOANT K NOBBIIECHUIO YPOBHS
3a00/1eBaHMIA: OIK-1 V-1 o
48. 1)kemyJOYHO-KUIIEYHOTO TPAKTa
OIIK-4 N-lonk-a
2)OMOPHO-IBUTaTEIbHOTO arnmapaTa
3)K0xKH
4)opraHoB BbIICTICHHUS
JHIeMHYeCKHe BU/IbI 3200/1eBAaHN I BbI3bIBAIOTCS:
1)nprcyTCTBHEM B OKPYKAIOIIEH Cpeie TSHKEIBIX METAIOB

49 2)HEIOCTaTKOM MJIM U30BITKOM KaKUX-JIMOO 3JIEMCHTOB B OKPY)KAIOIICH OIIK-1 WUJ-1 onk-1
cpene OIIK-4 N-1omnk-4
3)Hamu4reM B BOJHOM CpeJie CHHE-3EJICHBIX BOJOPOCIICH
4)HeopraHN30BaHHBIMH CBAJIKAMH MYyCOpa
IIpu Bo3€licTBHH paNallii, K CMEPTH NPUBOJIUT HAPYIIEHHUE
3TOH TKAHU OPraHU3Ma YeJI0BeKa:

50. 1)KpOBb OIIK-1 I/Iﬂ-l OIIK-1
2)nmumpa OIIK-4 N-1lonk-a
3)KpacHbIif KOCTHBIN MO3T
4)HEepBHO-MBIIIICUHAS
Boabmoi Tpoiikoii" 3xo00rnyeckn HandoJiee 3 HAYMMBbIX
TOKCHYHBIX TSKeJbIX MeTAJJI0B, OTBETCTBEHHbIX, B TOM YHCJIe, 32
0os1e3ub ""Munamara'" u "Uran-uran', aBasiiorcs ... OIIK-1 W1 ol

51. 1) cepebpo, 30J10TO, TIIATUHA

. . OIIK-4 N-lonk-a
2) ypaHn, paaui, nauiagui
3) XpoM, MapraHell, HUKEJb
4) pTyTh, CBUHEN, KAAMUN
Yrpo3y 310poBBIO Ye10BEKA NMPEICTABIAIOT CO/lepKalIuecs B
52. OTY?OH;IX ﬁpl())l/l?.BOIlCTBa " HOTpiﬁ)f]lIeHl/lﬂ P I:ITaK KaK OIIK-1 U1 onks
OIIK-4 N-lonk-a

CIIOCOOHBI K AKKYMYJIAIIMUA NIPH NoNaJaHUM B BOAY U MUIICBLIC
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Lemnu.
1) mnacTmacchl
2) TSOKETbIE METAILIIBI
3) conu HaTpuUs U Kaus
4) 5Kene30 M €ro OKCHUJIBI
Cpenu 3arpsi3HuTeN el 00/121aI0T MyTareHHbIMHU CBOICTBAMM:
1) IHOKCHHBI
53. 2)cepoBOAOPO OIIK-1 UL onkes
o OIIK-4 I/Iﬂ- 101'[}(_4
3)yrIIeKuCIblii ra3
4)yrapHblii ra3
Hanummure caMblii II1aBHbIA JTOKYMEHT, 1efiCTBYIOIIMA HA OIK-1 W1 .
o4, TeppuTopuu P®, B KOTOPOM 3aKpeIIeHO IPABO YeJ10BeKa Ha OIIK-4 e 1OHK'
0J1AarONPHUSATHYIO OKPY-KAIONLYI0 Cpeay OfTi-4
OobecneyeHue NPUPOIOOXPAHHBIX OPraHU3ANMH U HACeJIEHU S
TeKYIel U IKCTPeHHOM HH(popMaLHel 0 mpoueccax,
55 NPOMCXOASIIIMX B BO31yXe, Boje, MOUBe, 00 YPOBHSIX HX OIIK-1 -1 onk-1
' 3arpsi3HeHM s, ABJISIETCS HeJIbI0 OKpY:Kauen OIIK-4 N-lonk-a
NMPUPOIHOM Cpeabl.
Sanuwiume npasunvHoulll Omeem
eab cranuuii oOHOBOro MOHUTOPHUHTIA - CJIesKEHHE 32
napaMeTpamMu COCTOSIHHUS. ..
56 1) KOMIIOHEHTOB BO3AYIITHOM CPe/Ibl HA MPEITPUATUIX OIIK-1 -1 onk-1
' 2) oKpy>Karouiei cpesibl B TOPOJCKUX IKOCHCTEMAX OIIK-4 N-1onk-a
3) KOMITOHEHTOB MPUPOTHOM CPEJIbI BO BCEX THUITAX IKOCUCTEM
4) KOMIIOHEHTOB UCKYCCTBEHHBIX BOJJOEMOB
MoOHHMTOPHHT, OCyllleCTBJIsIeMblii B IIpeAeiaX KPYNHbIX PerHOHOB,
57 reoCHCTeM, TEPPUTOPHUAIBLHO-TIPOU3BOJACTBEHHBIX KOMILJICKCOB, OIIK-1 N-1 onk-1
' OTHOCHUTCH K MOHUTOPHHTY. OIIK-4 N-lonk-a

3anoanume nponyck
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ITocTosiHHAs cucTeMa HAOJIIOeHUS U KOHTPOJIS 3arpsi3HeHUu sl
58 BO3/1yXa HA TEPPUTOPHUH NPEANPHUATHH ABIAETCH NPUMEPOM OIIK-1 NA-1 onk-1
' MOHHMTOPHHTA. OIIK-4 N-lonk-a
3anonanume nponyck
IIpaBoBble OTHOIIEHHUSI B 00JIACTH PAIlHOHATIBHOIO HCIOJIL30BAHMUS
U OXPaHBbI BOJHBIX 00bEKTOB peryJaupyer...
1) 3akon Poccuiickoit @eaepannn «O caHUTAPHO-
59 AMUAEMHOIOTHYECKOM OJIarOnoyduy HaCeICHUSD) OIIK-1 N-1 onk-1
' 2) Bonnsiit koneke Poccuiickoit deneparuun OIIK-4 N-1omnk-4
3) OcHoBHI 3ak0HOaTENbCTBA Poccuiickoii Denepanun 06 oxpaHe
3/10pOBbS
4) Jlecnoit xogekc Poccutickoit deneparmn
KoHTpoJib 32 cocTOsIHMEM HCTOYHMKOB NUTHEBOI BOJBI
OCYHIECTBJISAET ...
60 1) Pocruapomer Poccun OIIK-1 -1 onk-1
' 2) MUHHUCTEPCTBO 10 Ype3BbIYAHHBIM cUTYyalusm PO OIIK-4 N-1omk-4
3) MuHuCcTEepCTBO BHYTpEHHUX J1e]1 PO
4) PociorpebHan30p
CoJsieHble BOABI COCTABJIAIOT 00Jiee % BcexX BOAHBIX pecypcoB
61 3emJIn. OIIK-1 N-1 onk-1
' (6onee 50, 60, 70,80,90) OIIK-4 N-1omnk-a
3anonnume nponyck
Kpynseiimmum norpeduresieM NpecHOi BOAbI ABJISETCS. ..
1) cenbckoe X034iCTBO
62. 2; ’KHUBOTHOBOJICTBO 8%112_1 %ﬂ'ﬁonml
3) 1€CoBOICTBO i A-Lomcs
4) ppIOOBOICTBO
63 YkaxxuTe BepHOE YTBePKIeHHeE: OIIK-1 NI-1 onk-1
’ 1) TeppUKOHBI — 3TO CHEIHMATBHO IMOATOTOBICHHAS MTOPO/IA, OIIK-4 N-1omk-4
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3alaHuA

[TpaBumnbHBIH OTBET *

Conepxanue Bonpoca

Kommerenrms

Kon u
HAaNMMCHOBAHHC
WHIUKAaTOpa
JIOCTHKCHUS
KOMIIETEHIUH

KOTOpasi UCIIONB3YETCsI ISl peKYIbTUBALIMH TEPPUTOPUI

2) W3 BCEX OTpacieil MPOMBIILICHHOTO POU3BO/ICTBA TEIIIOBAS
SHEPTEeTUKA BHOCUT CaMbIi OOJIBIIION BKJIAJl B 3arpsi3sHEHUE
yraekuciasiM razom (6omee 50 %)

3) aTOMHBIE IEKTPOCTAHIINN OE3YCIIOBHO SIBIISIOTCS
9KOJIOTHYECKH YUCTHIMU O0BEKTaMHU

4)  TEIIOBBIC AICKTPOCTAHIIUH BIHMSIOT HA COCTOSIHUE BOJTHOTO
OacceifHa, HO He BIMSIOT B CYIIIECTBEHHOM Mepe Ha BOJHBIN OacceiH

64.

O01ee Ha3BaHMe MPUPOIHBIX TEPPUTOPHUI, YHACTKOB 3eMJIN,
BO/IHO¥i MOBEPXHOCTH M BO3IYIIHOT0 MPOCTPAHCTBA HAJI
KOTOPBIMH PaCIOJIATal0TCS MPUPOIHbIE KOMILIEKCHI H 00beKThl,
KOTOpbIe MMEI0T 0c000¢e MPHUPOI00XPAHHOE, HAYYHOE,
KYJbTYPHOE, 3CTeTHYECKO0€e, peKPealliOHHOE U 0310POBUTEIbHOE
3HAYeHHUe, KOTOPbIe N3bATHI PEeLICHUSIMH OPraHOB
rocy/1apCcTBEeHHOM BJIACTH MOJHOCTHIO HJIU YACTHYHO U3
X03SiCTBEHHOT'0 UCIO0JIb30BAHMS U JJIsl KOTOPBIX YCTAHOBJIEH
pexum 0c000ii OXpPaHbI.

OIIK-1
OIIK-4

W-1 onk1
N-1omnk-a

65.

JL1s moaiep:kaHusl IKOJIOrnYecKoro 6ajnanca, COXpaHeHus:
Ouopa3Hoo0pa3us, u3y4eHus: IBOJTIOLIMH IKOCHUCTEM U UX
HU3MeHeHHIi Mo/ BIMSTHHEM AaHTPONOTeHHbIX (PAKTOPOB
CO3/1a0TCA. ..

1) oco00 oxpaHseMble TPUPOIHBIE TEPPUTOPUN

2) caHUTapHO-3aIIUTHBIC 30HBI

3) aHTpONOreHHBIE JaH A THI

OIIK-1
OIIK-4

W-1 onk-1
N-1omnk-a

66.

Ha3BaHue 0CHOBHOIO roCy1apCTBEHHOI0 IOKYMEHTA, KOTOPbIi
ObLI YUpexIéH B HeX BbIABJICHUS PeIKUX U HAXOIAIIMUXCS MO/
yIrpo30ii HcYe3HOBEHUSs AUKHX )KMBOTHBIX, INKOPACTYILIIUX
pacTteHnuii ¥ rpuloB, a TAKKe HEKOTOPbIX MOJABHI0B M JTOKAJBHBIX
nonyJasiiui

OIIK-1
OIIK-4

W-1 onk-1
N-1omk-a
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JlJ1s1 coXpaHeHHUs1 M BOCCTAHOBJIEHUSI MTOYBEHHOTO MJIOIOPOAUSA
He00XO0AMMO...
67 1) BHECEHHE BBICOKHMX J103 MUHEPAIBHBIX YI0OpECHHI OIIK-1 -1 onk-1
' 2) MOCTOSIHHOE HAKOIUJICHHE B TTOYBE JETPUTA U €0 T'yMUDUKaIIs OIIK-4 WJI-1onk-4
3) MUPOKOE UCTIOTB30BAHKE TIECTHITNIOB
4) ynjioTHeHHE U MUHEPATU3aLHsI TTOYBbI
Texnuuyeckasi peKyJbTHBAIUA 03HAYAET...
1) co3panue pacTUTEIHLHOTO MMOKPOBA U3 CEITBCKOXO03HCTBEHHBIX
KYJIBTYP
68. 2) BO3BeNIEHUE 3JJaHHI, COOPYKEHUI U IPYTUX POMBIIUICHHBIX OIIK-1 U1 ok
OIIK-4 WUJ1-1omnk-4
00BEKTOB
3) mpeaBapUTENbHYIO MMOATOTOBKY HAPYIICHHBIX TEPPUTOPHIA
4) TEXHUYECKOE OCHAIIICHNE HEHAPYIICHHBIX TEPPUTOPHI
HIupuHy CAHUTAPHO-3AIUTHOMH 30HbI BOKPYT NPOMBIILIEHHOT0
NpeanpusTHsl YCTAHABJIMBAIOT B 3aBUCHMOCTH OT ...
69 1) pazmepa HaceIeHHOTO MyHKTa OIIK-1 WUJ-1 onk-1
' 2) HaIM4us TA300YMUCTHBIX YCTPOUCTB OIIK-4 N-1omnk-4
3) xiacca Mpou3BOCTBA
4) cTerieHn 03€JICHEHUS HaCEeJIEHHOTO MyHKTA
Otpacab npaBa, peryJupywiiasi 001ecTBeHHbIe OTHOIIEHUS B
chepe B3aumMogeiicTBUS 0011eCTBA U IPUPO/bI,
70 Ha3bIBaeTcs NMPaBoOM. OIIK-1 WUJ-1 onk-1
' (9K0JIOT0-9KOHOMUYECKHUM, TPUPOI00XPAHHBIM, SKOJIOTHUECKHM, OIIK-4 N-1omnk-4
COLIMAJIbHBIM)
Sanuwiume npasunvHolll
el 3anumuTe, Kak pacuudponbiBaerca adbopesuarypa INIK, OIIK-1 N-1 onk-1
’ NpUMeHsieMasi I XapaKTePUCTUKH BPeIHbIX BelIeCTB OIIK-4 WJI-1onk-4
72, YpoBeHb cojep:kaHusi 3arpsi3HAIONINX BellleCTB B BOJIHOII cpene, OIIK-1 N-1 onk-1
BbIllI¢ KOTOPOI'0 BOAA CTAHOBUTCS HEMPUIOXHOM ISl OIIK-4 WJI-1onk-4
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BOJI0OI0JIb30BAHMSI, HA3bIBAETCSI KOHIIEHTPaIuei.
73 K kakomy KJj1accy onacHOCTH OTHOCSITCSI 0000 ONacHbIe BH/AbI OIIK-1 N-1 onk-1
' 3arpsisHeHu i ? OIIK-4 WU-1onk-a
74 K kakomy KJj1accy onacHOCTH OTHOCSITCSI XJIOPOPraHuYecKue, OIIK-1 N-1 onk-1
' MBIIIbSK COAeP KALIMEe 0TX0AbI? OIIK-4 N-lonk-4

75, K kakomy Kj1accy onmacHOCTH OTHOCSITCSI MBIIIBSIK COep Kalue OIIK-1 N-1 onk-1

oTXO0AbI? OIIK-4 N-lonk-4

76 K xakoMy kJj1accy OacHOCTH OTHOCSITCSI PTYTh H CBHHeI] OIIK-1 NA-1 onk-1

' cojiepsKanue 0TXoabl? OIIK-4 N-1lonk-a

77 K kakomy kj1accy onacHOCTH OTHOCSITCS TBep/ible KOMMYHAJIbHbIE OIIK-1 N-1 onk-1

' oTX0AbI? OIIK-4 N-lonk-4
K npooJsiemam kakoro Mmacmrada 0OTHOCUTCH COXpaHEeHUe
MPHUPOIHOH cpeabl H PelleHue YKOJOrn4ecKuX npoodJaem Bouarn,
78. 3211)11211)11}101‘71 Cnpﬁnpn? P b OIIK-1 AR
OIIK-4 N-lonk-a
(rmo0anbHOTO, PETHOHABHOTO, JIOKATBHOTO)
Sanuwiume npasunbHoull OMeem
K TexHO/I0THYeCKUM MepONPUATHSM, HANPABJIEHHBIM HA 3aIIUTY
aTMoc(epHOro Bo31yxa OT 3arpsi3HeHUs, OTHOCUTCH ...
79 1) co3nanue caHUTApHO-3AIIUTHBIX 30H OIIK-1 N-1 onk-1
' 2) apXUTEKTYPHO-TIJIAHUPOBOYHBI MEPOTIPHUATHS OIIK-4 N-lonk-a
3) ra3o-mbUICyIABINBAHUE B CIICIIUATBHBIX COOPYKEHUSIX
4) 30HMPOBAHKE TEPPUTOPUHU TOPOIA
BoienuTe cpeau nepeyncIeHHBIX HUKE MPOLECCOB METOA OUMCTKH
ra3oBbIX BLIOPOCOB:
80. 1)ancopOuus b OTIK-1 U711 onica
OIIK-4 N-1omnk-4
2)3KCTpaKIus
3)koarynsius
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=

E s KOMITCTCHITHT

4)a’po0HBbIE TPOIIECCHI
J1st 04MCTKHM BO31yXa OT NbLIeH NPUMEHSIIOT:
1)neckonoBku
) OIIK-1 NI-1 onk-1
81. 2)351eKTPOI0TATOPEI
OIIK-4 N-lonk-a
3)aspoTeHKH
4)IUKIIOHBI
Hanuwume sce éepnvie omeemvl
K >xo0H03a1IuTHON TeXHUKE IJI XUMHYECKOI 0YNCTKH ra30oBLIX
BbIOPOCOB OTHOCSITCSI:
P 5 OIIK-1 W/-1 onk-1
82. 1)peakTop KaTaJuTHIECKON OUHNCTKH
OIIK-4 N-lonk-a

2)LIUKIIOHBI
3)meckoyioBKa
4)aspoTeHK
Hanuwume sce seprvie omeemol
K 3x00103a1IUTHOH TeXHUKe JJI51 MEXAHUYECKO 0UMCTKHA
CTOYHBIX BOJI OTHOCSITCSI:

) 3 OIIK-1 W/-1 onk1

83. 1)peakTop KaTaIUuTUYECKONH OYUCTKH

OIIK-4 N-lonk-a
2)3JIEKTPOIUKIIOH
3)meckooBKa
4)o30HaTop
PeneTku, NecKoJ0OBKH, OTCTOHUKH OTHOCATCS K COOPYKEHUAM
84 OYHCTKHU CTOYHBIX BOJI (OMOIOTHYECKOil; (HU3UKO- OIIK-1 -1 onk-1
’ XUMHYECKON; MEXaHHUYECKOM) OIIK-4 N-1omk-4
3anonnume nponyck
N3 nepeunciieHHbIX HUKE MPOIECCOB IS XMMHYeCKO 04UCTKH
85 BO/IbI HCIOJIb3YyeTCsl: OIIK-1 -1 onk-1
' 1)ocaxnenue OIIK-4 N-lonk-a
2)KoaryJsius
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3)bunprpoBanue

4)ancopOrust
Hanuwume sce eeprvie omseemuoi
K 3x00u03amuTHOM TeXHUKe /151 0HO0JOrHYeCKOH 0YNCTKHA
CTOYHBIX BOJL OTHOCATCS! OIK-1 V-1 onks

86. 1)peakTop KaTaTUTHYECKONH OUUCTKH
OIIK-4 N-1omnk-a

2)METaHTEeHK
3)mmeckooBKa
4)a3poTeHK
O30HMpoBaHHE — 3TO ....:
1)croco6 ob6e33apakrBaHUs BOJBI MIIH BO3AyXa OITK-1 V-1 omea

87. 2)uporiecc pa3pylieHus: 030HOBOTO CJIOSI 3eMITH OIK-4 V-1
3)mporiecc B3aUMOICHCTBUS KUCIOPO/Ia C APYTHUMH BELIECTBAMU Ofti-4
4)MeTo 1 onpeieTICHHs KOJIMYECTBA 030HA B 030HOBOM CJIOC
N3 nepeunc/ieHHbIX HUKE HATIPABJIEHUI He 0TBEYaeT COAEePKAHNI0
MOHSATHS «PANMOHATbHOE UCI0Ib30BAHNE MIUHEPATIbHBIX
pecypcoB»: OITK-1 V-1 omea

88. 1)nonHOE M3BIICUCHHUE U3 TOPOJIBI OCHOBHOT'O CHIPbHSI OITK-4 V-1
2)BOBIICUYCHHUE B HCIIOJIb30BAHNE OCIHBIX PY/I OfIk-4
3)BTOPHYHOE UCTIOIB30BAHUE OTXOIOB 00OTAIIICHUS
4)KOMIUIEKCHOE MCIOJIb30BAHHUE ChIPhSI
HanummTe Ha3BaHNe MPUPOTOOXPAHHOIO COOPYKEHUS,

89, NMPUMEHSEeMOr0 IS eHTPAJIM30BAHHOT0 cO0pa 1 00e3BpeKuBAHUSA OIIK-1 N-1 onk-1
TBePABIX 0TX0/I0B, 00eceYuBaIOIIEro 3alIUTy OKPYKaouei OIIK-4 N-1omk-4
cpelbl OT 3arpsi3HeHuil
Komnuiekce pa6oT, HanpaBJIeHHBIX HA BOCCTAHOBJIEHHE TEPPUTOPHUii OITK-1 -1

90. MOJIUTOHOB, A TAK K€ MPOAYKTUBHOCTH M HAPOAHOXO03SMCTBEHHOM OrK-1

OIIK-4 N-1onk-a

HEHHOCTH HAPYHICHHBIX 3¢M¢€JIb HA3bIBACTCH.......
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