[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®KO: Jleskos Cepreit Anape
[lomxHocTb: PexTop

[ata nognucanus: 30.05.2024 16:15:11
YHUKanbHbI MPOrpaMMHbIA KIKOY:

‘@egepannHoe rocy

«Kamua

/IapcTBeHHoe 010/pKeTHOe 00pa3oBaTeIbHOE yUPeK/AeHHe
BBICIIIEr0 00pa30BaHuUs

I'CKHii roCyJapCTBeHHbIN TeXHUYeCKUH YHUBEPCUTET»
(®r'BOY BO «Kamuatrl'TY»)

0ec96352bebeabf8385fb9c27c¢7d4c35a083708b

dIpopekTop o HP
\ A /

Wit ,{ T.A. KiioukoBa

01 2020t

PABOYAS ITPOT'PAMMA JUCITAIVIMHBI

«3aluTa OKpYyKarmiei cpebl»

HaripaB/ieHve oAr0TOBKU
05.06.01 Hayku o 3emsie

(YpOBeHb IMOTOTOBKY Ka/[POB BhICIIIEN KBaTU(PUKAL[AN)

HampaBneHHOCTE (IPOQUIb) « DKOIOTHSA»

ITeTpomnaBmoBck-KaMuaTcKui,
2020



1 Ienp u 3272498 AUCHUTLTHHBI

I]env1o 0CBOGHUST TUCHUIUIMHBI «3aIUTa OKPYKAIOIIEH CpPenbly SIBISIETCS YIIyOJIEHHOE U3Y-
YEHUE TEOPETHUUECKUX U METOUYECKIX OCHOB HayKH O 3aIIUTE KOMIIOHEHTOB OKPY>KAIOIIEH Cpeabl OT
AHTPOMOTEHHOTO BO3ICUCTBHSI.

Jadauamu v3yueHus TUCHUILTAHBI «3alIUTa OKPYIKAOIIEH CPEabD) SIBISIOTCS:

— pPa3BUTHUEC HpeI[CTaBJ'IeHI/Iﬁ O €AUHCTBE TCOPCTUUCCKUX U MCTONOJOTMYCCKUX OCHOB 3alllUThI

KOMITIOHCHTOB HpHpOI[HOfI CpE€AbI OT CBEPXHOPMATUBHBIX TCXHOTCHHbBIX BOSHefICTBHfI;

— 00o0menne 3HaHni 00 3(h(HPEeKTUBHBIX METOAAX U CPEACTBAX CHUKEHUSI OTPHLATENbHBIX MO-
CJIEAICTBUIA Pa3JIMYHBIX BUIOB MMPOM3BOACTBEHHOM AATEIbHOCTH YEIOBEKA HA OKPYIKAIOLIYIO CPEny;
— OBJIAICHUE METONAMH OLIEHKH OCHOBHBIX MapamMeTpoB (PU3UKO-XUMHUYECKHX MPOLIECCOB 3a-
LIUTBI OKPYIKAIOIIEH CPEembl.

2 TpeOGoBaHus K pe3y/IbTATAM OCBOEHHSI JHCLHMILIHHBI

[Inaaupyemble pe3ynbTarbl OOyUEHHS TNPU M3YYEHHUH IUCLIUILIMHBIL,
TUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTEIbHON MPOrpPaMMBL, IIPENCTaBICHBI B Ta0mHLe 1.

Tabmuua 1 — [Tnanupyembie pe3yabTaThl O0YUEHUS TIPH U3YYEHUU JUCITUTUTAHBI

COOTHCCEHHLIE C

CKUX 3HAHHWH B OOJIACTH 3aIIUTBI OKPY-
JKAKoLed Ccpenbl g ONTUMHU3ALUN
B3aUMOOTHOILIEHUH MEXAY HNPOMBILI-
JIEHHBIM MPOU3BOACTBOM, KaK OCHOB-
HbIM HCTOYHUKOM 3arpsi3HEHHs] OKpYy-
JKAIOIIEeH Cpeabl, U MPUPOIHBIMU OOBEK-
TaMH.

Kon ILnannpyemeie pe- IInanupyemslii pesyabtat o0yyenusi | Koa mokaza-
KOMINETeHUHH | 3YJbTAThI 0CBOCHHUSI N0 JMCLHIIMHE TeJs1 0CBoe-
o0pa3oBaTebHOI HHSA
NPOrpaMMsblI
OIIK-1 CriocobHOCTBIO  camo- | 3HaTh:
CTOSITENIbHO OCYIIECTB- | — CIIOCOOBI 3aUThl OKpyKaromei cpe- | 3(OIK-1)1
JSATh HAy4yHO- | JIbl OT Pa3JU4HbIX BUJOB 3arps3HEHUS;
HCCJIEIOBATENBCKYIO — mopsanok obpamenuss ¢ orxomamu | 3(OIMK-1)2
IESITEbHOCT B COOT- | MMPOU3BOACTBA M MOTPeOIeHNS;
BETCTBYyIOLIEH mpodec- | — Mmeronsl mporusoaericTsust yrpozam | 3(OIIK-1)3
CHOHAJBHON 00JaCTH C | IPUPOAHOTO M TEXHOTEHHOTO XapakTe-
UCIIONIb30BaHUEM  CO- | pa.
BPEMEHHBIX  METOHOB | YMeThb:
UCCIIEIOBAHUS. M MH- | — BBIOMpaTh CcHocoObl 3amuthl Okpy- | Y(OIK-1)1
¢dbopMaoOHHO- JKaroIlel cpeabl OT MEXaHUYeCKOro,
KOMMYHMKALMOHHBIX XUMHYECKOT0, (PH3NUECKOro u OHOIoru-
TEXHOJIOTUH 4EeCKOro 3arpsi3HeHMUS,
— aHAJIM3UPOBATBL BOMPOCHI 3alUTEI OK- |  Y(OIIK-1)2
py>Karoliell cpenbl U HaceleHus B yCilo-
BHUSIX YPE3BBIYANHBIX CHUTyalUUNd MpHU-
POJHOTO U TEXHOT€HHOI'O XapakTepa.
Baagern:
— HaBblkaMu npuMmeHenus teoperude- | B(OIK-1)1




Kon Ilnanupyembie pe-

Ilnanupyemblii pe3yabTaT 00y4eHust

Koa nokasa-

KOMIIETEHUIHH! | 3YJbTATHI OCBOCHUSA Mo TUCUHUILJIMHE TeJIsA 0CBOe-
o0pa3oBaTebHOI HHSA
NMPOrpamMmbl
IIK-2 I'OTOBHOCTBIO HCHONB- | 3HATD:
30BaTb  COBPEMEHHBIEC | — METOABl WMH)KCHEPHOM 3alUTBlI Ie0- 3(IIK-2)1
METOIbl 3KCIEpUMeH- | cep 3eMiim OT HEeTraTHMBHOT'O aHTPOIIO-
TaJbHOW PabOTHI M HA- | TEHHOTO BO3JEHCTBUS.
OmroneHu 3a TIPUPON- | VmeTh:
HBIMHU NPOLECCAMH, | — XapaKTEepPU30BaTh TEXHOJOTHU U TEp- YIK-2)1
UHTCPIIPETUPOBATE U | CIeKTHMBHBIE METOMBI OYHUCTKHA OTXOMS-
OPEACTaBIIATE  PE3YJIb- | X ra3oB, CTOYHBIX BOJ, 3aIWTHI ITOY-
TaTbl JOKOJIOTUYECKUX | BeHHOT'O IIOKPOBA.
HCCHEIOBAHNMH,  TOTO- g oo
BHTb 3adBKH Ha MX Qu- | _ HaBbIKAMH HpPUMEHeHus (usnko- B(IIK-2)1

HAHCOBYIO TIOANIEPKKY

XUMHYECKUX U TEXHOJIOTHYECKUX METO-
IOB JJIsl TIPENOTBPAILEHUS 3arpsiI3HEHUS
arMocdepsl, ruapocdepsl U JUTOCPHEPHI
BBIOpPOCAMH U COpOCaMHU 3arps3HSIOIINX
BEIECTB.

3MecTo AMCUHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIl NPOrpaMmsl

JucuuminHa «3aluTa OKpy’KaroIled cpenpn» sIBISETCs AUCLHIIMHON MO BBIOOPY B CTPYKTYpe
00pa3oBaTeNbHON MPOrpaMMbl, HEMOCPEACTBEHHO CBsi3aHa M 0a3HPyeTcs Ha COBOKYITHOCTH TaKHX
OUCUUIUTNH, KaKk «OpraHusaius U IJIaHUPOBaHHE PadOT MPH MPOBEICHUN HAYYHBIX HCCIEIOBAHHI,
«MHpopManoHHBIN ToUCK U Oubmmorpadudeckas Kynbrypay, «llpeacraBieHne pe3yibTaToOB Hayd-
HBIX UCCJIEAOBAHUID.

3HaHMsI, YMEHUS M HABBbIKH, TOJy4YeHHbIe OOYHYAIOIIUMUCS B XOA€ H3YYEHHs AHCLUILIHHBI
«3ammTa OKpY’Kalolei cpeap»y, HEOOXOOWUMbI [Jisi MPOBEACHHUs] HAy4YHBIX HCCIECAOBAHUNA U
MOATOTOBKH IUCCEPTALMH HA COUCKAHKE YUE€HO! CTENeH! KaHIuaaTa HayK.

JucriuruivHa usy4aercst Ha 3 yueOHOM roay (Kypce), B 5 cemecTpe.

OOwias TpyA0eMKOCTh AMCLHILIMHBI COCTABJISET 2 3aUeTHbIe eUHHLL, 72 Yaca; B TOM YHCIIe
Ha KOHTAaKTHYIO padory oOydarommxcs ¢ mpernopasaTeneM (1o Bunam yuebHoi padotel) 36 "acos, Ha
BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO paboTy obyuaromierocs (nanee Bueayauroptas CPC) 36 gacos.



4 Conep:kaHue THCUHILTHHBI

4.1 Temamuueckuil niian OUCUUNTUH DL
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Paspen 1 «Teope- 15 8 4 4 7 Tect
THYEeCKHEe OCHOBbI
3aIIUTHI OKPY-
JKA0IIeH cpeab
Tema 1: 3arpsizue- 8 4 2 2 4 onpoc,
HHE OKPY’KaroLen Ipax. 3ana-
Cpensl HUsA, TIpe-
3€HTaLMs
Tema 2: OCHOBHBIE 7 4 2 2 3 onpoc,
HaIlpaBJIeHUs 3a- npak. 3aaa-
IIUTBI OKPYIKak0- HUsA, TIpe-
el Cpeabl 3€HTaLUs
Pa3nen 2 «3amu- 33 16 8 8 17 Tect
Ta reocgep 3emian
OT HEraTUBHOI'0
BO3/1eHiCTBHS
Tema 3: 3amuTa 12 6 2 4 6 onpoc,
aTMochepsl npak. 3aaa-
HUsA, TIpe-
3€HTaLMs
Tema 4: 3amuTa 12 6 4 2 6 onpoc,
rugpochepsl npak. 3aaa-
HUsA, TIpe-
3€HTaLMs
Tema 5: 3amura 9 4 2 2 5 onpoc,
auTOoChephI npak. 3aaa-
HUsA, TIpe-
3€HTaLMs
Pa3nen 3 «3amu- 24 12 6 6 12 Tect
TA OKpY:Karomen
cpeabl 0T 0COOBIX
BH/I0B BO3JIEHCT-
BHSD»
Tema 6: 3amuTa 8 4 2 2 4 onpoc,
OKpy2Karollei cpe- npak. 3aaa-
IIbI OT TBEPABIX OT- HUsA, TIpe-
XOJIOB 3€HTaLMs




Tema 7: 3amura 8 4 2 2 4 onpoc,
OKpYJKaroIen cpe- Mpak. 3a7a-
Il OT (PU3UYECKIX HUsA, TIpe-
BO3JEHCTBUH 3eHTAlUs
Tema 8: 3amura 8 4 2 2 4 onpoc,
OKpYJKaroIen cpe- Mpak. 3a7a-
IbI OT yTPo3 MpH- HUsA, TIpe-
POIHOTO U TEXHO- 3€HTALUsA
T€HHOT'O XapakTepa
3auer +
Bcero 72 36 18 18 36

2.2 Pacnpedeiienue y4ednbix 4acoe no pa3oeiam OUCyuniunbl
Pacnipenenenue yueOHBIX 4acOB 11O pa3zaesiaM JUCLUILIMHBI IPEICTaBICHO B Ta0mune 3.
Tabmuna 3 — Pacnpenenenue y4eOHbIX 4aCcOB MO pa3AesiaM AUCIHILTHHBI

HanmenoBanne Buaa yueOHOH HArpy3Ku Paznen 1 Paznen 2 Pasnen 3
JlexiOHHBIE 3aHATHS 4 8 6
IIpakTuyeckue 3aHsaTUSA 4 8 6
CamocrosTenpHas pabora 7 17 12
Bcero 15 33 24

2.3 Cooepoicanue oucyuniunol
Pasznen 1 «TeopeTnuecKkHe 0CHOBBI 3AIMUTHI OKPY’KaloIieil cpeabn»

Tema 1 «3arpsisHeHue OKpy:KaloLiel cpeabn

Jlexyus

OcCHOBHBIE MOHATUS U OINpEAeNeHUs: MPOLEeCC 3aIIUThl OKPYXKArollel cpenbl, 3arps3HEHHeE,
npumecH. Knaccudukanus 3arpssnennit. Knaccupukanus HHKEHEPHO-3KOJOTHUECKUX MEPOTIPUSTHH
IO 3aLIUTe KOMIIOHEHTOB IPUPOAHON CPEeABbI B AEHCTBYIOLUX MTPUPOAHO-IPOMBIIIIEHHBIX CUCTEMAX.

Ocnoeénvie nousmus, memvl: 3arpsiI3HEHNE OKPYKAOLIEH Cpenbl, MPUPOAHOE 3arpsi3HEHUE, aH-
TPOIIOT€HHOE 3arps3HeHHE, MEXaHUYECKOe 3arps3HeHne, XMMHUYEeCKOoe 3arpsisHeHue, pusmueckoe 3a-
rpsi3HEHUE, OMOJIOTHUYECKOE 3arpsiI3HEHHE, HHKEHEPHbIE MEPOIPHUATHS, OPTaHU3aAMOHHO-TEXHUIECKUK
MEPONPHUATHS], TEXHOJIOTHYECKHE MEPONIPUATHS, SKOJIOTMYECKUE MEPONPUSATHUS.

Bonpocwet ons camokonmpona:

1. Kak knaccupuuupyroTcst 3arpsisHEHNsT OKPY KaroIIel Cpeabl 0 MPOUCXOKIESHUIO?

2. Kak xaccupuuupyroTcst 3arpsi3HEHUsT OKPYIKarOLIeH Cpebl o0 00bEeKTaM 3arpsi3HEHUs?

3. Kak kmaccupuumpyroTcsi 3arps3HEHUs] OKPY)KAIOLIeH cpenbl MO MPOAOLKUTENIBHOCTH U
MacITady pacupoCTpaHeHUs?

4. Kak xiaccupuimpyroTcsi 3arpsi3HEHUs OKPYIKAKOIEeH Cpeabl MO0 UCTOYHUKAM M BHIAM 3a-
rpsA3HUTeNnei?

5. Kakue KOMIIOHEHTHI IPUPOIAHOHN Cpenbl B HANOOJbIIEH CTENEHN MOABEPraloTCs MeXaHUYe-
CKOMY 3arpsi3HeHHI0?

6. Oxapakrepusyiite popmbl GU3NUECKOTO 3arps3HEHUS] OKPYKAIOIIEH Cpelbl.

7. Kakue cymecTByOT (OpMbI OMOIOTHYECKOTO 3arps3HEHMSI?

8. B 4eMm 3akiro4aroTCsi TEXHOJIOTHYEeCKHE MEPONPHUATHUS 1O 3alUTe OKpY KatoLieil cpeabl?

9. Ha xakue NOArpyIIbl AEIITCS SKOJIOTMUECKUe MEPOIPUSITHS?

10. B dem 3akiIro4aroTCsl OpraHHU3allMOHHO-TEXHUYECKHEe Meponpusatua? M3 kakux rpynn
OHHU COCTOAT?

Ipaxmuueckoe 3ansmue

®Dopma 3aHATUA: TUCKYCCHH, BBICTYIUICHHs C JOKJIAAAMHU

Bonpocwr ons 06cyscoenust:




1. Buapl 3arpsi3HEHHBIX CUCTEM.

2. HeomHOpoaHbIe 3arps3HEHHBIE CUCTEMBI: omnpeneieHue, ¢aspl, aucnepcHas ¢asa, qucrep-
CHOHHAsl Cpena, BUABI HEOTHOPOAHBIX 3arps3HEHHBIX CHCTEM (CYCHEH3HMH, KOJUIOMIHBIE PACTBOPHI,
SMYJIBCHH, MYJIBIIBL, MIEHBI, TbUTH, TbIMbI, TYMaHbI, PYAbL, TPYHTBIL, IOPUCTHIE CUCTEMBI).

3. OmHOpOnHbIE 3arps3HEHHBIE CHCTEMBI. ONpeneeHUe, BHUIbl OIHOPOIHBIX 3arpsi3HEHHBIX
cucTeM (CIUIaBbL, PACTBOPBI, XEMOCOPOITMOHHBIE CUCTEMBI, FA30BbIE CMECH).

4. IlonsaTue maama.

lIpakmuueckue 3a0anus

3aoanue 1. B 1976 r. B pe3ynbTaTe B3pbiBa TaHKEpa «YUpKoso» y 6eperos Mcnanum ObLIO BbI-
Opowmeno B mope 100 Teic. T HedTu. Kakas ruomans Boas! (S) Obwia mpu 3TOM MOKPBITa HEPTIHON
TLIEHKO#, ecii TommuuHa rieHky (L) mpuMepHo 3 MM, a mIoTHOCTh Hedi (p) 800 Kr/m’?

3aoanue 2. ExxerogHo B armocdepy Boimemsercss okono 150 muH ToHH SO;2. CKONBKO TOHH
100% cepHO KUCIOTHI TEOPETUUECKH MOXKHO MOJYUUTh U3 3TOr0 KOJIMYECTBA TUOKCHA Cepbl?
Jlumepamypa: [1];[2];[3].

Tema 2 «OcHOBHBIE HANIPABJEHHUS 3AIUHTBI OKPY Kalomieil cpeabD»

Jlekyus

besorxonnbie u ManooTxoaHble TexHONMOrHH. O00pOTHOE BOoAOCHAOKEHHE. 3aMKHYTBIN LIUKJI
BO/IONIONIb30BaHUsl. broTexHOnornueckre nmpoueccel ouucTkU. HopMupoBaHue kauecTBa OKpykaro1en
Cpellbl: CAHUTAPHO-TUTMEHUYECKUEe HOPMATUBBI, IIPOU3BOICTBEHHO-X0351HCTBEHHbIE HOPMATUBBI, KOM-
NJIEKCHBbIE TOKA3aTENH.

Ocnognvie noHsmisL memsl: KOMILIEKCHOE UCITIONb30BAHUE ChIPhs, 0€30TX0HOE TIPOU3BOCTBO,

BTOPUYHBIE MaTepPHAIbHBIE PECYPCHI, OMOJOrHUYeCcKast OYUCTKA BOJ, KPUTEPUH OLIEHKH KayeCTBa BOI.
Bonpocwet ons camokonmpona:
HazoBuTe nmpuHUMIBEI 6€30TXONHOTO MPOU3BOICTBA.
JlaiiTe XxapakTepUCTUKY PUHLMIA LIUKJIUYHOCTH MaTepUaIbHbBIX TOTOKOB.
. JlaiiTe XapakTepuCTUKY NMPUHLUIA KOMIUIEKCHOTO SKOHOMHOT'O UCIIONIb30BaHUS ChIPbS.
Chopmynupyiite onpenesnenrne 0e30TXONHON TEXHOJIOTHH.
HazoBuTe OCHOBHBIE IOAXOBI TPH CO31aHUH O€30TXOIHBIX TEXHOJIOTHIA.
Copmynupyiite onpeneneHne MaJOOTXOIHONW TEXHOJIOTHH.
. Uro nonumaroT nox ko3 dunneHTom 6€30TX0qHOCTH?
lIpakmuueckoe 3ausmue
DopMa 3aHATUA: AUCKYCCUH, BBICTYIIEHUS C TOKJIaAaMU
Bormpocer st obcyxaeHus:

1. Dxojoruyeckue nokasaTesnu MPOU3BOACTBA U NMOPAJOK UX HOPMHUPOBAHMUSI.

2. HopmupoBaHue kauecTBa BO3AYLIHON cpeabl. DKOJIOro-TOKCUKOJOTHYeCKHe KPUTEPUU BO3-
NeCTBUs 3arpsi3HUTENeN Bo3nyxa.

3. HopmaTuBbl 1151 BOAHOMU cpenbl. DKonorndeckue HopMel. TexHonorndeckrue HoOpMblL.

4. DKONOro-TOKCUKOJOTHYECKHUE MOKa3aTenu 3arpssHuteneil BogHoi cpeasl. IIJIK. Jlumuru-
pyroLuii nokasaTenb BpeAHOCTH. Kiacchl 0macHOCTH BEILECTB.

5. besorxomubie mpou3BoacTBa. PecypcocOeperatomue texHonoruu. Co3naHue 3aMKHYTBIX
MIPOU3BOJICTBEHHBIX LIUKJIOB. be30TX0/HbIE TeppUTOPUATIbHO-ITPOMBILUIEHHbIE KOMIUIEKCHI U 3KOMpPO-
MBILLIJIEHHbIE TTAPKH.

IIpakmuueckue 3aoanus

3aoanue 1. ConmepskaHue 3arpsi3HSIOIUX KOMIIOHEHTOB — BUHMWIaneTera (1) u aneToHuTpria
(2) — B mpobe obpasua Boas! coctaBisiroT 0,1 Mr/nm m 0,5 Mr/a coorBeTcTBeHHO. PaccunTaiite ux cym-
MapHbIi 3arpssustommii 3¢ dexr, ecnu [TAK; = 0,2 mr/n, ITJAK, = 0,7 mr/xn, u cnenaiite BBIBOJ O 10-
MYCTUMOCTH HCIIOJIb30BAHUSI AHAJIM3UPYEMOrO BOAHOTO OOBEKTAa ISl XO3AHCTBEHHO-TIUTHEBOTO U
KYyJIETYPHO-OBITOBOTO BOIOTIONIB30BAHUSI.

3aoanue 2. Paccunraiite 3B BogHOro 00BEKTA, €CIIM MOKA3aTEINU KAYECTBA BOJ MMEKOT Clie-
nyromue 3Hadenus: pH — 5,95; BIIKs — 9,08 mr/n; XTIK — 20,73 mr/n; conepkanue kuciopoaa — 12,69
MTI/JT; KOHI[EHTpalusi aMMOHUIHOTO azota — 0,97 mr/n;, kounentpauus docdaros — 0,47 mr/n. ITJIK:

Nk WD =




XIIK — 15 wmr/m; BIIKs — 3 mr/n; pH — 7,5; xucnopona — 6 mr/mn;, pocdaros — 0,2 Mr/in; aMMOHUITHOTO
asora — 0,5 mr/m.

3aoanue 3. Paccuntare M3A, ecnu cpeHErofoBble KOHLEHTPALIUH 3arps3HSIOINX BEIIECTB B
BO3/1yX€ COCTaBJIAIOT. AUOKcHna cepol — 0,07 Mr/M3, nuokcuma azora — 0,02 Mr/M3, OKCHJa a30Ta —
0,05 mr/™’, dopmanbaeruna — 0,08 Mr/M’, e — 0,4 Mr/m’. MK dopmanbaeruna — 0,003 Mr/M’, Iu-
okcuna cepol — 0,05 MI/M’, nuokcuna asora — 0,04 Mr/m’, okcuna asora — 0,06 mr/m’, meu — 0,15
MF/M3.KOHCTaHTy IUTS PA3JIMYHBIX KJIACCOB OMACHOCTH IO MPUBEACHUIO K CTEMEHU BPEIHOCTH TUOKCH-
71a Cepbl MPUHATH PaBHOM 1.

Jlumepamypa: [1]; [2]; [3].

Pa3zpen 2 «3ammura reocep 3eMiiu 0T HeraTHBHOTO BO3AeHCTBHS»

Tema 3 «3ammra atmochepb»

Jlexyus

OO0mas xapakTepucTUKa U MacuTadbl MOCTYIICHHUs ra30BbIX BHIOPOCOB B arMochepy. Aspo-
IUCTIEPCHBIE CHCTEMBI, ra3000pa3HbIe BEIIEeCTBa, Mapbl BEIEeCTB. [lepBUYHbIE U BTOPUUHBIC 3arps3He-
HUSl. MeTObI OUHMCTKHU OTXOMSIINX T'a30B OT pa3in4HbIX npuMeceil. CriocoOr! BEIOpOCa 3arpsi3HEHHbBIX
NPOMBIIIJIEHHBIX r'a30B B atMocdepy. PaccenmBanue BbIOpocoB B armocdepe. CaHMTapHO-3aIUTHAS
30Ha. @opmupoBanne PUTOGUIBTPA B CAHUTAPHO-3AIMUTHON 30HE. APXHUTEKTYPHO-TUIAHUPOBOYHBIE
MEPOTIPHUSITHSL.

Ocnognvie noHsmus memul: eCTECTBEHHBIN COCTaB aTMOC(ephl, HCTOYHUKH 3arPs3HEHUST aTMO-
cdepbl, a’3pOANCIIEPCHBIE CHUCTEMBI, ra3000pa3HbIe BEINECTBA, Mapbl BEIIECTB, «CYXUE» METOIBI
OYHCTKH BO3[yXa, MOKpPBIE METOIbI OUYHUCTKH BO3/YXa, BBICOTA BHIOPOCA, CKOPOCTh ra30BOrO MOTOKA,
CKOPOCTb BETpa, TeMIeparypHas crpaTudukanus, penbed MeCTHOCTH, (PYHKIUH CaHUTApPHO-
3aIIUTHON 30HBI, YPOBHHU MOTJIOTUTEIBHON CIOCOOHOCTH GUTOQUIBTPA, OCOOEHHOCTH 3aCTPOHKH Tep-
puTOpUH.

Bonpocwer ons camokoumpois:

KakoB ecTecTBeHHBII cOCTaB aTMOC(hEpbhI?

OxapakTepu3yiTe OCHOBHbIE HCTOYHUKH 3arpsi3HEHUS] aTMOC(hEpBI.

Uro MOJKHO OTHECTH K a3POAHCIIEPCHBIM CHCTEMaM?

JlaiiTe KpaTKyrO XapaKTePUCTUKY CyXHUX METOJOB OUYUCTKH BO3yXa.

JlaiiTe KpaTKyrO XapaKTepUCTUKY MOKPBIX METOOB OYMCTKH BO3AYXa.

JlaiiTe KpaTKyrO XapaKTePUCTHUKY 3JIEKTPUUIECKUX METOJOB OUYHUCTKH BO3yXa.
Kak yBennuntb 3¢ppeKTHBHOCTD pacCenBaHus 3arpsi3HeHnid B arMocdepe?

. Ot uero 3aBucCs pa3Mepbl CAHUTAPHO-3AIMUTHON 30HBI?

lIpakmuueckoe 3ausmue

Dopma 3aHATHUS: TUCKYCCHH, BBICTYTUICHHS C TOKJIaJaMH

Bonpocwr ons 06cyscoenus:

1. MeTomas! yaaBIUBaHUS MMBUTH «CYXHM» CIIOCOOOM M «MOKPBIMY» CITOCOOOM.

2. Tlpunnun neficTBust anmapaToB 00ECHbUIMBAHUS Ta30B (MbUICOCAAUTENbHBIE KAMEPhI, TH-
KJIOHBI, (GUIIBTPBI, CKpyOOeps! 1 ap.). DhHEeKTUBHOCTL MPOLIECCOB 0OECTIBTIBAHMS Fa30B.

3. OO0mas xapakTepucTHKa METOJOB, MPOLIECCOB U aIMapaToB OYUCTKH BHIOPOCOB OT ra3000-
Pa3HBIX U MAPOOOPA3HBIX 3arpsI3HEHUHN.

4. Ouucrka NMPOMBILUIEHHBIX BBIOPOCOB 0T okcuaoB yriepoaa CO, u CO: meroasl (xemo-
copbuusi, MmetaHnposanue, koHBepcuss CO ¢ BOASIHBIM MapOM).

llpakmuueckue 3a0anus

3aoanue [. TennosnexkTpocTtaHus padoTaeT Ha KaMEHHOM yriie, copepxkamemM 0,5% cepsl u
6,5% HecropaeMbIx MpUMecei. JKOJOTH ONMPEAEIIIN, YTO HaJl CTAHLIUEH CpenHeCyTOUHbIH 00beM 00-
nadHoctH coctarisier 20 kyO. KM, a comepkaHue CEPHUCTOM KUCIIOTH B oOnakax 0,256 mr/M’. Cunrast
CTaHLIMIO €IUHCTBEHHBIM 3arps3HUTENEH aTMOC(EPBI, OMPENEIUTh, CKOJIBKO TOHH LIIAKOB BBIBO3HUTCS
C HEe Ha CBAJIKY €KEIHEBHO.

3aoanue 2. CopepkaHue yrapHOTO rasa B OTPa0OTaHHBIX ra3ax aBTOMAIIUHBI «Kurynm» He
TOJDKHO TpeBbimath 4,5% 1o oobemy. COOTBETCTBYET JIM PEXXUM pabOThI IBUTATENS YKa3aHHON HOP-
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Me, €CII TPU MPOMYyCKaHWUHU 25 J1 BBIXJIONHBIX Ta3oB (copepkammx mo oobemy CO, BnBoe Oosblire,
yem CO) uepes 18,5 mu 10% pacTBopa ruppoKcHaa HATPHUS MPOU3OIIIIO ITOJTHOE HACHIIEHUE PACTBO-
pa?

Jlumepamypa: [1];[2];[3].

IIpaxmuyeckoe 3auamue
dopma 3aHATHL. JUCKYCCUH, BBICTYIUIEHHS C JOKJIaJaMU
Bonpocwsr ons obcyscoenus:

1. OuucTka MPOMBIMIJICHHBIX BBIOPOCOB OT CEPOBOIOPOAA. METOIbl «CYyXOW» OYHCTKHU (ai-
copOLsl [IEOUTaMH, aKTUBUPOBAHHBIM YIJIEM), METOIbl «MOKPOI» OYHCTKH (MBILIBSIKOBO-COIOBBIH
METOI, JKeJIE30-COIOBBII METO U Ap.).

2. Ouncrka NPOMBIIUIEHHBIX BEIOPOCOB 0T SO;: abcopOunOHHBIE METOABI (M3BECTKOBBIN Me-
TOJ, aMMHAYHbIi MeTOn), ancopOLuOHHbIe MeToabl (noryouenue SO, yriIepoAHbIMH MOPUCTBIMU
copOeHTaM™).

3. Ou4KcTKa MPOMBIIIJICHHBIX BHIOPOCOB OT OKCHIOB a30Ta; KaTAJIUTHYECKOE BOCCTAHOBJICHHUE,
MOJYUYE€HUE a30THOU KHUCIIOTHI.

4. OuncTka MPOMBILUIEHHBIX BBIOPOCOB OT aMMHuaka: abcopOnuoHHBIE MeTozabl (abcopOums
BOJIOM, PACTBOPOM CEPHOI KUCJIOTHI), CXKUTAHUE, KAaTATUTHIECKOE Pa3JIoKeHHe, MIOHHBINH OOMeEH.

IIpaxmuueckue 3a0anus

3aoanue . Arperar 1o mpoM3BOICTBY CEPHOM KHUCJIOTHI BHIOPACHIBAET B TEUEHUE Yaca B aTMO-
cepy 17 M’ rasos (¢ (SO2)= 16%). Onpenenure Maccy okcuna cepsi (VI), BbIOPacBaeMOro B aTMo-
cepy 3a CyTKH, U Maccy aMmmuadHoro noryiotutens (B Buge NHj - H>O), HeoOxoammoro st moriio-
IIEHHsI 3TOrO OKCHAA CEePBI.

3aoanue 2. T'a30Bbie BEIOPOCH XMMHYECKUX MPOU3BOACTB (HedTenepepadOTka) MOTYT comep-
’KaTh 3HAYUTENIbHBIE KOJMYECTBA CepoBopopona. st mpenoTBpalleHus: 3arps3HEHHs] OKPYKAKoLIeH
cpeasl BEIOPOCH! BOBJIEKAIOT B Kitayc-mpouecc: X CMEMUBAIOT € BO3AYXOM HITH (KHCIOPOIAOM) H IPO-
MyCKarOT uepe3 Harperbiil karanusatop Fe;03/Al,0;. Ilocne oxmaxneHHs: ra3bl MOKHO 0e30macHO
BBIMYCKAaTh B aTMochepy.

Cuywnrasi, 4TO MEPBOHAYAIBPHO B Ta30BbIX BHIOpOCAx ObLT TOJBKO €JMHCTBEHHBIN SIOBUTbIM
KOMITOHEHT — CepOBOIOpOA, puBenuTe cxemy Kiayc-nporecca (B popMe XUMUYIECKOH peakiu).

PaccuuTaiite pacxonm kucioponaa (M3/C6K), HEOOXOIUMOro AJisl MPOBEACHHS TPOIECcca, €CIu
BbIOpackiBaercs 1,5 m’/cek rasos ¢ 10% oGbeMHbIM CONepIKaHUEeM CePOBOOPOA.

Omnpenenure, KaKoe KOJUYECTBO TEIJIa MOKET OBITh JOMOJIHUTEIBHO MPOU3BENEHO Ha KOMOU-
HaTe B TE€UEHUE CYyTOK 3a cuer Knayc-mporecca, eciiv B pe3yJibTare peakuuu Bbiaensercsa 23,65 k/lx
Ha 1 J1 U3pacxo0BaHHOIO KUCIOPO/a.

Omnpenenure Maccy TBepAbIX mpoaykros Kiayc-mporecca, oOpasyromuxcst 3a CyTKH Hempe-
PBIBHOI paboThl koMOMHATA. Ha KakuX XMMHYECKHX MPOH3BOICTBAX MX MOXHO OBUIO ObI MCHOJIB30-
BaTh?

Jlumepamypa: [1];[2];[3].

Tema 4 «3ammTa ruapocgepb»

Jlexyus

Crnocobs1 BomoobeceueHnsl BOMOOTBEACHUSI U MPOMBIILIEHHBIX npeanpuatuii. O0pa3oBanue
cTouHbIX Bof. OO0mmas xapakTepucTika CTOYHbIX BoA. COCTaB M CBOWCTBA CTOYHBIX BOA. Y CJIOBUS BbI-
Mycka MPOU3BOJCTBEHHBIX CTOYHBIX BOJ B BOJOEMBl. JKO3AIIUTHbIE MEPONIPUATHS AJI1 MUHUMU3ALNU
3arpsiI3HEHMSI TIOBEPXHOCTHBIX BOJ. 3aKadka CTOYHBIX BOZ B TIIyOOKHE BOZOHOCHBIE TOPU3OHTHI, arpo-
JIeCOMENOpaLys, MMIPOTEXHUUECKUE MEpPONPUATHS, BOJOOXPAHHBIE 30HBI. 3alUTa MOA3EMHBIX BOA
ot 3arpsizHeHus. [IpodunakTrueckne U cnienuanbHble Meponpusitusa. OpraHu3anys 30H CAaHUTapHON
OXPaHBbL.

Ocnogénvie nousimus memvl: IPSMOTOUHOE U 0OOPOTHOE BOAOOOECTIEUEHHE MTPOMBILIIIICHHOTO
NPEANPUATHS, TPONU3BOICTBEHHBIE, OBITOBBIE, ATMOC(EPHBIE CTOUHBIE BOJIbI, BOIOOXPAHHBIE 30HBI,
30HBI CAHUTAPHON OXPaHBL



Bonpocwr ons camokoumpois:

Kakue nmpumecu MOryT cofep:kaTh 3arpsi3HEHHbIE CTOUHBIE BOAbI?

Kak xmaccupumupyroTcsi CTOUHbIE BOIBI IO AUCTIEPCHOCTH YaCTHUI?

KakoBbI yciioBus BbIITyCKa IPOU3BOICTBEHHBIX CTOYHBIX BOJ B BOJIOEMBbI?

B ueM 3axiouaroTcs MEpPONPUATHS IO YMEHBLIEHUIO 3arpsi3HEHHS [TOBEPXHOCTHBIX BOA?
KakoBbl MepoInpusATHs MO 3alUTe MOA3EMHBIX BOJ OT 3arpsi3HEHUs?

Kak ycranaBnuBaeTcst pasMep BOJOOXPaHON 30HBI?

CKOJIBKO NOSICOB MOJKET BXOAUTh B 30HY CAHUTAPHOU OXpaHbl?
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Jlexyus

Teopernueckne OCHOBBI MPOIECCOB YIYYIIEHUST KA4eCTBAa MPUPOIHBIX BOA: THAPOMEXaHHYe-
ckne (ocakaeHue, NBIKEHNE 3arpsi3HEHHBIX Cpell B amnmapaTrax u TpydomnpoBonax, puibTparus), Te-
IJIOBbIe (HarpeBaHue, BBIAPUBAHME), XOJNOIUIIbHBIE (OXJIAKIEHHE, KOHACHCALN), MACCOOOMEHHbBIE
(abcopbuumsi, ancopOuus, SKCTPAKIUs, peKTU(PUKALNS), XUMIUUEeCKUe (OKUCTICHUE, BOCCTAHOBJICHHE,
XUMHUYECKOe OCaKIAeHUe, HeUTpaau3anus), Gpusuko-xumudeckue (koarymsiius, Guokyssinus, ¢iora-
L[Us1, AUCTIEPTUPOBAHUE), SJIEKTPUUECKHE (IIEKTPOOCAKACHHE, SJIEKTPOPIOTALHS, IEKTPOKOATY IS~
1usi), Ouonorundeckue (Ouocopbuwmsi, duokoarysnus, SnoGunbTpanus), akycTudeckue (yibTpas3By-
KOBOE paspylIeHHe IpuMecei), cMemaHHble (xemoancopOuus, xemoadbcopOrus, OMoOXMMHUYECKast
ounctka). [IpUHIMIBI N3MEHEHNsT XMMUYECKOT0 COCTaBa MPUPOAHBIX BOJ (ONMpEeCHEHUE, 00ecconnBa-
HUE, Ie300palys U Iera3awus).

Ocnognvie noHsAMUs MmemMsl: METOIBI YIYYIISHHUSI KAYeCTBA BOABI, MEXaHUUECKHUE METOABI, Pu-
3UKO-XMMUYECKHE METOJIbI, MacCCOOOMEHHBIE METONbI, XUMHYECKHE METOIbl, TEIUIOBBIE, METO/BI,
3JEKTPUUECKHUE METO/IbL, OMOIOTHYECKHE METO/IBI, AKyCTUYECKHE METObI, CMEIIAHHbBIE METOMBI.

Bonpocwer ons camokoumpoisi:

. B 9eM CoCTOUT CYIHOCTh MEXaHUYECKOTO METOIa OUUCTKH CTOYHBIX BOA?

. B 9eM CoCTOUT CYIHOCTh XMMUYECKHX METOJIOB OUHUCTKH CTOYHBIX BOA?

. B ueM cocTouT CymHOCTh (PU3NKO-XUMHUYECKUX METOIOB OYHCTKH CTOYHBIX BOX?
. B 9eM COCTOUT CYyIHOCTD 3JIEKTPOXMMUYECKHX METOJOB OUHUCTKH CTOUHBIX BOA?
. B ueM cocTonT CymHOCTh MEMOPAHHBIX METOIOB OYUCTKU CTOYHBIX BOJ?

. B 4eM CoCTOUT CYIHOCTb aKyCTUYECKUX METOIOB OYUCTKU CTOYHBIX BOJ?

. B 9eM cocTouT CyImHOCTb OMONIOrHYECKHX METOIOB OUHUCTKH CTOYHBIX BOA?

. B 4eM COCTOUT CYIHOCTh CMELIaHHBIX METOAOB OYHCTKH CTOYHBIX BOX?

lIpakmuueckoe 3ausmue

Dopma 3aHATHUS: TUCKYCCHH, BBICTYTUICHHS C TOKJIaJaMH

Bonpocwr ons 06cyscoenus:

1. Mexanu4deckasi OUYMCTKA CTOYHBIX BOM. Y NAJICHHE KPYMHBIX IMPUMECEH, B3BELICHHBIX 4acC-
tul. OcaxnaeHne rpyOonucnepcHbIX npuMeceil. Boimenenne BCIUTbIBAIOLINX NpuMeced. Brinenenue
TOHKOJIUCTIEPTUPOBAHHBIX TBEPIBIX HIIH JKUAKHX BELIECTB.

2. YcrpoiicTea (000pyIOBaHHE) ISl MEXaHUYECKOH OYMCTKH CTOYHBIX BOI.

3. OU3UKO-XUMUYECKHE METOIbI OUUCTKH CTOYHBIX BOX (KOAryJISIHOHHAs, COPOIMOHHAsI, SKC-
TPaKLMOHHAs OYHUCTKA, (PIIoTaIus, HOHHBIH 0OMEH).

4. buonornyeckue METOABI OTYUCTKHU BOA.

5. Tepmuuecknue METOABI OUUCTKU CTOYHBIX BOI.

lIpakmuueckue 3a0anus

3aoanue . OueHUTh BO3MOXKHOCTD BBIITyCKa CTOYHOM BOABI, copeprkaiiei (peHous, ¢ ydacTka
M3TOTOBJICHUSI ITPECCOBAHHBIX TUIMT Ha MeOenbHOM komOuHaTe. Ha m3rotoBneHue | miuTel pacxony-
etcst 10 1 Boge! 1 moctymaer 1 r genona. 3a cmeny (7 4acoB) Ha y4acTke BelpadaTeBatoT 140 muT,
y4dacTok padortaer B 1Be cMeHbl 260 nHeil B roay. [Torepu Boas! B mpousBoacTBe cOCTaBISIOT 20%.

Crounas Boga (CB) cOpacbiBaercss B ropoackoit kosuektop. CTeneHb O4UCTKU OT (peHona Ha
ropoackux o4ucTHbIX coopyxkerusax (I'OC) — 80%, nomycrumast koHUEHTpauus Gpenona npu copoce
CB B pexy nocne I'OC pasna ITIKpx (nnsa penona), a nonmycrumasi KOHIEHTpauus Genona npu copo-
ce CB ¢ mebenpHOrO KOMOMHATA B TOPKOJUIEKTOP cocTaisier 1/10 OT ero KOHUEHTPALMK Ha BXOJE B

0~ ON LA W~

10



Iroc.

3aoanue 2. Onpenenure Maccy HHUKeNs (T'), PACCEMBAIOIIErOCs 32 TOX B OKPYKAIOLIYIO CPeny
CO CTOYHBIMH BoAamu npeanpusatus (copoc pasen 40 000 i1 B rox), €Ciiu MpeABaPUTEIBHO MPOBOIUTCS
ocaxnenue ruapokcuna Hukens (I1) ¢ momomsro 0,001 M pacteopa menoun npu 25°C. DddexTuBHa
JIM Takasi O4MCTKa?
Jlumepamypa: [1];[2];[3].

Tema S «3ammra Jurocdepbi»

Jlexyus

ITouBbl U Henmpa Kak KOMIOHEHTHI JUTochepbl. OCHOBHBIE TEOPETUYECKUE TIOJOXKEHUS 110 OX-
paHe Hezp U TOYB OT CBEPXHOPMATHUBHBIX TEXHOTCHHBIX BO3AeHCTBUI. OOOCHOBaHHE METONIOB PALINO-
HAJIbHOTO UCMOJIb30BAHUS MUHEPAJIbHBIX PECYPCOB HEAP U OXPAHBI 3€MEJIbHBIX PECYPCOB.

Paspymenne nanmmadTos. Knaccudpukanus nanamadra. IIpupoaHo-aHTpONOreHHbIE JaHM-
madTel. [IoUBEHHBIN MOKPOB M €ro SKOJIOTHYEeCKoe 3HaueHue. TeXHOreHHoe 3arpsi3HeHue mous. Pa-
IMOAKTUBHOE 3arpsi3HeHHe. buosornueckoe 3arps3HeHue. 3aluTa Mo4uB OT 3po3uu. Menuopauus 3e-
Menb. PexynbpTuBanus 3eMenb.

Ocnoeénvie noHsAmMuUsA memMsl: TEXHOTEHHOE BO3AEHCTBUE, NCTOUHUKH BO3ICHCTBUS, HHTEHCHB-
HOCTb BO3JIEHCTBUS, PEAKIIHsI T€OJIOTHUECKON Cpeibl HA TEXHOTEHHOE BO3ACHCTBUE, MacIITad BO3MeH-
CTBHsI, UCTOILCHUE 3aI1aCOB MUHEPAIbHBIX PECYPCOB, YMEHBIICHHE IMJIOAAN IUIOAOPOIHBIX 3€MeEllb,
KOMILUIEKCHOE HCIIOJIb30BAaHUE MUHEPAIbHBIX PECYPCOB, 3arpsi3HEHUE MOYB, BUAbI SPO3UU MOYB, THUIIbI
U BHJBl MEIHOPALUH, TUAPOMEIHOPALINs, arpOMEINOpanysl, KyJbTyPTEeXHUYECKAasi MEJIUOPALUs, XU-
MHUYECKas! MEJTMOPALHsL, TEXHUUECKas! PEKYJIbTUBALMS, OMOIOTHYecKast PeKyIbTHBALIUS.

Bonpocwr ons camoxonmpons:

HasoBute HCTOUHNKN TEXHOTE€HHOIO BO3/IEIICTBYS Ha TOUBY U Heapa?

Kaxue cymecTByl0T METObI paliMOHAIbHOTO UCIIONIb30BAHUSI MUHEPAJIBHBIX PECYPCOB?
Ilepeuncnure OCHOBHBIE 3BEHBS SKOJIOTHYECKON 3aLUThI TOYB.

Uro noHMMAIOT oA Menuopaluuen 3eMenb?

B uem cocTout ruapomenuopans 3eMeib?

B gewm cyurHoCTh arpomenuopanun’?

Uro npenycMaTpuBaeT KyJbTypTEXHUYECKAs MEIUOpaLus’?

B ueM cylHOCTH XUMUYECKOH Mennopaun’?

9. Jlns 4yero mpoBOAUTCS PEKYJIbTUBALIUSA 3eMeNb?

10. Kakue sTanel peKyJbTUBALUHN BbIAEISIOT?

Ipaxmuueckoe 3ausamue

®Dopma 3aHATUA: TUCKYCCHH, BBICTYIUIEHHs C JOKJIaAAMHU

Bonpocwr ons 06cyscoenus:

1. YXyaiieHue cOCTOSHUS MOYB MPHU HUX CEJbCKOXO3SIIICTBEHHOM HCHONb30BaHUU. DpO3Us U
neduAnns noyB. YIJIOTHEHHE MOYB XOAOBBIMU CHCTEMaMHU MAaIIMHHO-TPAKTOPHBIX arperaros. Jlery-
MUpHUKALHS TOYB. 3aKUCICHUE MTOYB. 3aCOIEHHE NOYB. 3arps3HEHHE MOYB B MPOLECCE UX CENbCKOXO-
3ICTBEHHOTO Ucnoab30Banus. [lectuuuasl.

2. Menunopauust 3eMenb U ee BUAbL XUMHUYECKas Menuopauus nods. Peaknusi mo4BeHHOrO
pactBopa. KwucnorHocte mouBbl.  [lousenHo-moriomaroumii  kommiekc  (IIIIK). Xumuko-
MenuopatusHoe yaydwieHue 1K, M3BecTkoBaHue KHUCIBIX MOYB. Menuopauusi COJOHLIOBBIX TMOYB.
I'uncoBanne. CunukaTupoBaHUE.

3. 3amuTa MO4YB OT XUMUYECKOro 3arpssHeHus. M3sectkosanue. I nuHoBaHue. BHeceHue Bbl-
COKHMX 103 OpraHuyeckux ynoOpeHuil. ®@uroouncrka. OOpa3oBaHHE HEPACTBOPHUMBIX KOMILIEKCOB.
buonorudeckas U reHeTHYECKas 3aLUTA.

4. bopbba ¢ aBapmiiHbIMH paznuBaMu HePTH U HedTenponykToB. CaHUTAPHO-TUTHEHUYECKHE
MOKA3aTeN IOMYyCTUMOrO COAEP’KaHUS He(PTEPOAYKTOB B KOMIIOHEHTaX MPHUPOJHON cpeabl. ABa-
puitHble pasznuBbl HeTenpoaykTos. Knaccudukammst METOOB JTOKAIU3alUU U JIMKBUIALIH 3arpsi3He-
HUH MouBbI HePTHIO 1 HepTenpoayKTaMu. MexaHndeckne MeTobl. PHU3UKO-XUMUYECKHE METOMBI.
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5. C6op pa3nueLUerocs Ha noyse Hedrenpogykra. CHYKEHME KOHLEHTpaLMM pasinToro He
TenpogykKTa B NoyBe 4O NPMEMIEMOTO YPOBHSA. DPU3NKO-XMMUYECKME METOAbI. DKCTPaKLMOHHbIA Me-
ToA. Buonornyeckne metofbl. PUTOLETOKCUKALMA.

MpakTunyeckne 3agaHusa

3agaHue 1 PaspaboTalrite KOMMNEKC paboT No peKyNbTUBaLUKN NOC/e 3aBepLLUEHNS 3KCnyaTa-
Lun TOpthAHOro MeCTopPoXAeHNS «OroHb».

3agaHune 2. PaspaboTaiiTe KOMMAEKC paboT Mo pekynbTUBaLUKN 3eMefb, HapyLUeHHbIX Npu oT-
KPbITbIX FOPHbIX paboTax.

3agaHue 3. PaspaboTaitTe KOMMAeKC paboT No pekynbTuBaLuUn 3eMeslb, HapyLLEHHbIX Mpu Noa-
3€MHbIX FOpHbIX paboTax

3agaHue 4. N3 BO3AYLLHO-CYX0M HaBeCKU rMnHbl 0,9215 r nocne cOOTBETCTBYHOLLEN 06paboT-
K1 NonyyeH ocafok NofyTopHbixX okcngos 0,2671 1 u SiO2 0,4596 r. BbluMcanTb NPOLEHTHOE Cofep-
XaHue SiO2n Fe203 B cyxom 06pasLie, ecnn cofepxkaHue Bnaru coctasnsieT 2,45%.

NuTepaTypa: [1];[2];[3].

Pasgen 3 «3awmTa oKpy»KatoLeli cpefbl 0T 0CO6bIX BUAOB BO3AEACTBUS»

TeMma 6 «3awmnTa OKpy>XaroLei cpeabl OT TBepAbIX 0TX0L0B»

Nekuwsa

OcHOBHble BUAbl TBEpPAbIX 0TX0A40B. Maclutabbl 06pa3oBaHus 0TX0A0B. Ob6palleHne ¢ 0TXO-
famn. OTX0fbl KaK BTOpPUYHble MaTepuasbHble pecypcbl (BMP). O6e3BpexusaHue, nepepaboTka u
3aXOpPOHEHNe TOKCMYHbIX U pafMoaKTUBHbIX OTX0A0B. CneuunanbHble NonuroHsl. Co3gaHue 3Konoru-
4eckn 060CHOBaHHbIX MPOU3BOACTB Ha 6a3e KOMMIEKCHOW nepepaboTKy ChbipbA.

OCHOBHbIe MOHATUA TeMbl: 0TXOLbl MPOU3BOACTBA U NOTPeBNEHNS, NPOMbILLIEHHbIE OTXOAbI,
KOMMYHaJlbHble OTXO0Abl, UCTOYHUKN TBEPAbIX OTXOLOB, BTOPUYHbIE MaTepuasibHble pecypchbl, nepepa-
60TKa OTXOLO0B, YTWUAM3ALMA OTXOLOB, PELUKIUHI, pPereHepauus, pekynepauus, 3aXOpPOHEHME OTXO-
[08B, 6pUKeTUpOBaHME, KOMMNOCTMPOBaHME, BMOPa3/oXeHNe, TepMUYecKas nepepaboTka.

Bonpochkl 414 caMOKOHTpons:

Ha Kakue BMAbl KnaccupuumnpyroTcs 0TX04bl NPON3BOACTBA U NOTPebeHns?

B uem 3aknoyaeTcs nepepaboTka TBEpAbIX OTX0A0B?

Kak cooTHOocATCA Mexay co60i nepepaboTka v yTUIM3auns TBepabliX 0TX040B?
B yeM CyLLHOCTb peunKInHra oTxom08?

B ueM 3ak/iouaeTca pereHepawlms 1 pekynepawumus 0TX0L0B?

Kakue cyLlecTBYOT BUAbI TEPMUYECKON NepepaboTKy TBepAbIX 0TX0A08B?
Kakue HefocTaTKu MeeT GPMKETUPOBaHME OTXOL0B?

Kakune TpeboBaHVA NpeabaBAfOTCA K NOANTOHaM A/11 3aXOPOHEeHUA 0TX0L0B?
KakoBa CyLHOCTb 61M0opa3noXeHns TBepAbIX 0TX0L0B?

10. B yeM COCTOMT KOMMNOCTUPOBAHWE TBEPAbIX OTXOL0B?

lMpakTnyeckoe 3aHATME

dopma 3aHATUA: QUCKYCCUU, BbICTYMN/IEHUS C AOKNafaMu

Bonpochkl ans 06cy>KaeHus:

3akoHoaTeNnbLCTBO B Chepe 0bpalleHns ¢ 0TXohamMm.

MpoeKkT HOpMaTNBOB 06pa30BaHMsA OTXOLOB M IMMUTOB Ha UX pasmerteHne (MHOOJP).
C6op, XpaHeHWe 1 TPaHCNOPTUPOBAHNE OTXOL0B.

MMoNnroHsbl AN TBEPAbIX KOMMYHA/IbHbIX OTXO/0B.

MMpomblLLieHHbIe MeToAbl 06paboTkn TKO.

Ob6palLeHne € TOKCUYHBIMU MPOMbILLEHHBIMU OTX0AaMMU.

7. OpraHusaums 6e30TX04HbIX (MafI0OTXOAHbIX) MPOU3BOACTB.

MpakTuyeckne 3agaHus

3agaHue 1 ExerogHo go6biBaeMble B mupe 300 MApA. T BewecTB O3Ha4aloT, YTO B TeyeHue
rofia obpasyerca NpMMepPHO Takas Xe Macca 0TX0408B. XXuikue v razoobpasHble 0TX0A4bl MPOU3BOACT-
Ba, €C/IN He YYMTbIBaTb KaHa/M3aLMOHHbIe BOAb!, COCTaBNAT 10% Bceli Macchl OTXO4OB, & OCTa/lbHble

©COoONOUTHWN
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- 3TO TBepAble OTXOAbl, X HaAO0 KyAa-TO CnpATaTh, TaK KaK B CU/Ty COXpaHEeHWs BeLLecTBa W aHeprum
OHM He MOryT mucyesHyTb. Ceilvac 3Ty 3afayy peLlatoT , B OCHOBHOM, MyTeM 3aXOPOHEHMWS TBepAbIX
OTXOZ0B B 3eM/II0 MU NMyTeM 3aTONNEHNA B oKeaHe. Onpeaennte KONNMYeCTBO TBEPALIX OTXOLOB, MO-
Ny4YaeMbIX B MUpe B TeYEHWe roga.

3agaHne 2. Kaxabli 4enoBeK exefaHeBHO MMeeT [eno ¢ NpoAyKTaMu, KOTopble ObICTPO CTaHO-
BATCA OoTX0ofamu. [nsa ux yaaneHua B KeapTupax CyLLeCcTBYeT MyCOPONpOBOA, NaacTMacCoBble MeLKu
N1 06bIYHOE MOMOMHOE BeLpo, a Takxke - KaHanmsauus. B cpefHeM KaXAblil XUTenb BblOpachiBaeT B
MYCOpOMNpPOBOA, exefHeBHO OT 0,5 A0 2 Kr TONbKO LOMALLIHMX UK 6bITOBbIX 0TX0A0B. Korjga Bbibpa-
CblBaeTCa 1Kr OTXOZ0B, TO CYUMTAeTCA, YTO BblOpacbiBaeTCs ewe 25, T.K. B NpoLiecce Npou3BOACTBa UC-
MOMIb30BaHHOI0 Ye/I0BEKOM MPOAYKTA YXKe BO3HUKIO 25 Kr OTXO040B. Takum 06pa3om, BeCb npouecc
Nnpou3BOACTBA, BCA Hallla 3KOHOMMKA - 3TO Ha CaMOM [efie TMraHTckaa MalluHa no npousBoOACTBY OT-
xopnoB. OnpegenuTte KONNMYECTBO OTXOAOB, BblbpacbiBaemblX ropogomM - B 100 TbicAY YenoBek: a) 3a
[ieHb; 0) 3a Hefento; B) 3a rof.
NuTepaTypa: [4]; [5];[6].

Tema 7 «3almTa OKpy>XatoLLlein cpeabl 0T (hM3NYECKUX BO3LENCTBUN»

Nekuwnsa

AKYCTMYeCKoe 3arps3HeHmne cpefbl 06MTaHMA. 3awmTa OT LWYMOBOr0 BO34eicTBuMA. 3awmuTa oT
3/1EKTPOMArHUTHOTIO 3arpsa3HeEHUs OKpy»aroLlein cpeabl. Bubpaums. 3awmra ot Bubpaymn. 3awmra ot
NOHUN3NPYIOLLETO U3NYYeHUS.

OCHOBHblE MOHATUA TEMbl: LYM, UCTOYHUKMN LIyMa, AONYCTUMbIA YPOBEHb LUyMa, LIYMO3a-
WMTHbIE 3KPaHbl, (hMTO6ApbEpPbI, apXUTEKTYpPHas MNaHWPOBKa, 31eKTPOMArHUTHOe WU3/yYeHne, UCTOY-
HUKW 3N1eKTPOMArHUTHOIO U3NyYeHus, BUOpauus, MOHU3NPYIOLLEe U3NyYeHue.

Bonpockl 4ng camMOKOHTPONs:

1 Ha30BMTE UCTOYHUKM LLYMa.

2. OxapaKTepusyiite MeTOAbl 3aLMTbl OT aKyCTUUYECKOTr0 3arpsA3HeHus.

3. UTo OTHOCMTCA K UCTOYHUKAM 31eKTPOMArHUTHOrO 13nyyeHna?

4. KakoBbl METO/bl 3aLUNTHI OKPYXKAKOLLLel Cpefibl OT 3/1IeKTPOMArHUTHOIO 3arpsi3HeHNA?

5. UTo OTHOCUTCA K UCTOUYHMKAM BUbpaLmmn?

6. KakoBbl MeTOAbl 3alMThbl OT BUGpauun?

7. OaiiTe XapakTepucTUKy UCTOYHUKAM NOHU3UPYIOLLETO U3MTYyUYEeHUS.

8. KakoBbl MeTO/bl 3aLLMTbl OKPY>KatoLLeil cpefbl 0T MOHU3NPYHOLLLET0 U3/1yYeHNs?

[MpakTunyeckoe 3aHATME

dopma 3aHATUA: UCKYCCUN, BLICTYNIEHNA C AOKNaAamK

Bonpockl ans 06cy>KaeHus:

1 TMoHATME aKyCTUYecKOoro 3arps3HeHus. BavsaHue wyma Ha opraHusm yenoseka. Knaccudu-
Kauus cpefiCTB U METOA0B LWyMOo3awunTbl. "'MrneHnyeckoe HOPMUPOBAHME LLYMa.

2. CpepacTtBa WYMO3aWNTbL. APXUTEKTYPHO-NNAHMPOBOYHbLIE Mepbl LWyMo3awmTel. Cpeactea
NHANBUAYaNbHON 3alWnThbl OT LyMa.

3. IMoHATME 06 3NeKTPOMArHUTHOM 3arpA3HEHUN OKPYXXatoLLeil cpelpbl. XapakTepucTuka snek-
TpomarHuTHbIX nonei (AMI) n ux knaccumkaumsa. HekoTopble TeEXHOTeHHble UCTOYHMKKM DMIT He-
NOHU3MPYIOLLEro XxapakTepa. Bo3geiicteue 3MI Ha 340p0OBbe YeNOBEKA.

4. MeTofbl 1 CPeACTBA 3alMTbl OT 3IEKTPOMArHUTHBIX U3NYYEHUIA.

5. VACTOUYHVKM MOHU3MPYIOLWEero usnyyveHns. Bosgeincterne Ha yenoBeka. MeToabl v cpeacTea
3aLLUUTBLl OT MOHU3UPYIOLLLETr0 N3NYyYeHUs.

MpakTunyeckune 3agaHus

3agaHve 1. YaenbHas akTMBHOCTb M3oTona oa-131 Ha 1 ceHTsa6ps coctaBnsna 8 mKu/mn. lMe-
puog nonypacnaga T = 8,03 cyT. KakoBa aKTUBHOCTb M30TOMa 9 CeHTAOPA? UTO NOHMMAKOT NOJ, MOHA-
Tnem «3((EeKTUBHbLIV NepnoL NonyBbiBeAEeHUA»? UTO Takoe «aKTMBHOCTb»? Kakume CyLecTBYOT efu-
HULbI N3MEPEHUSA aKTUBHOCTU?

3agaHne 2. AKTUBHOCTb XpaHsLWeroca B nabopatopun pagmMoakTUBHOro msotona nog-131 co-



crasnsier 10 MKu. Ilepuon nonypacnana T = 8,03 cyr. Kakosa akTuBHOCTB mpenapara noa-131 Oruia
15 nueit Hazan? Yro Takoe «nepuon noiypacnaga»? KakoBo rurneHndeckoe 3Hau€HUE 3aKOHA pajno-
aKTUBHOrO pacnaaa? Uto Takoe «KMOHU3UPYIOIee U3ydeHue»?

Jlumepamypa: [1];[2];[3].

Tema 8 «3ammTa okpy:karuieii cpeAbl 0T YTpo3 HPHPOJHOro H TEXHOT€HHOI0 XapaKTepa»

Jlexyus

OcHoBHBIE TIpencTaBieHuss 00 3KojorudeckoM pucke. CrcremMa HOPMATHBOB NPUEMIIEMOTO
NPUPOJHOTO M TEXHOTEHHOIO PUCKOB BO3HWKHOBEHMs dpe3BbruaiiHbix curyanmii (UC). Dxomoruue-
CKH€ TIOCJIEACTBUS M 3KOJOTMYECKUH ymepO NMpHU TEeXHOTEHHBIX aBaphsX, KaTtacTpodax M OmacHbIX
MPUPOJHBIX sIBICHUSX. MeTOonpl OLEHKU pUCKa. MOHUTOPHHI U NMPOrHO3UPOBAHME BO3HUKHOBEHUS
YPE3BbIYANHBIX CUTYALHH.

Ocnoeénvie nOHAMUA membl. SKOJOTHYECKUH PUCK, MIEHTHU(PHUKAIMA SKOJIOTHYECKOTO PUCKA,
ype3BblYaliHasl CUTyalusi, OLICHKA HKOJOTHYECKOrO PUCKA, MOHUTOPHHI, MPOTHO3UPOBAHUE YPE3BBI-
YaHOUN CUTyal1u.

Bonpocwr ons camokoumpois:

1.  Yro Takoe 3KOJOTrn4ecKuil puck?

2. YTo NOHMMAIOT MOJ Ype3BblUANHON cuTyaruen?

3. Kakoli HOpMaTHBHBIN JOKYMEHT SIBJSIETCS TOJIOBHBIM B cepe 3aIIUThI OKPYKaromeil cpe-
Ibl TP Ype3BbIMaiHON cuTyauun?

KaxoBbl mpuurHBI BOSHUKHOBEHUS TEXHOT'€HHBIX KaTacTpod u aBapuii?

Kak xmaccupuupyroTcst dpe3BeIHaifHbIe CUTYALMH TEXHOT€HHOTO Xapakrepa?

IIpusenute npuMepsl Upe3BbIYAHHBIX CUTYALUH MPUPOAHOTO U TEXHOTEHHOIO XapakTepa.
OxapakTepu3yiiTe METO/Ibl OLIEHKH PHCKA.

Kaxum 06pa3om mpoBOIAT MOHUTOPUHT BOSHUKHOBEHUS YPE3BbIYAHBIX CUTYaIUii?

Kakas opranusanmsi oCyleCTBJISIET MOHUTOPUHI BO3HUKHOBEHHUS YPE3BbIYANHBIX CHUTYa-

Ao S A
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10. Ha ocHOBe KaKuX JaHHBIX IPOrHO3UPYIOT BOZHUKHOBEHHE YPE3BbIYAHBIX CUTYALIN?

Ipaxmuueckoe 3ansmue

®Dopma 3aHATUA: TUCKYCCHH, BBICTYIUICHHs C JOKJIAAAMHU

Bonpocwr ons 06cyscoenus:

1. OcHOBHBIE TEHISHIINHU B AUHAMUKe Ype3Bbrdaitabix curyamnuii (UC) Ha Teppuropun Poccun.
[ToTeHUMaNBHO OMAaCHBIE M KPUTHYECKH BaKHbIe OOBEKTHI. IIpaBoBOE oOecreueHHne >KOJOrHYECKOM
6ezonacaocT. KoMrieke rocy1apcTBEHHBIX CTAaHIAPTOB 0€30MaCHOCTH B UPE3BBIYAMHBIX CUTYaLUsX.

2. TlonoxeHus: roCyJapCTBEHHBIX CTAaHAAPTOB MO0 MOHUTOPUHTY W mporHozuposanno UYC.
Cucrema MOHUTOpPHHTA, JTAOOPATOPHOTO KOHTPOJISI U MPOTHO3UPOBAHUS. TEeXHUYECKHE CPEACTBA SKO-
JOrHYeCKOro MOHUTOpHHra. COCTOSTHIE MOHUTOPHHTA MTOTEHLIUAIBHO OMACHBIX OOBEKTOB.

3. Ilporno3upoBanue Bo3HUKHOBeHus UC mpupogHOro M TEXHOreHHOro xapakrepa. Enunas
roCylapCTBEHHAs! CUCTEMA MPENYIPEXACHNs U JIMKBUJALUN MOCIEACTBUI Ype3BbIYaliHbIX CUTyaLUi.
IToaroroBka 0ObEKTOB SKOHOMUKH K (PYHKLIMOHHPOBAHHUIO B YCJIOBHUSIX YPE3BbIUAHON CUTYaLIUH.

4. PCYC: 3amaum, CTPYKTypa, YPOBHH M pexXuMbl (pyHKIMOHUpOBaHMs. Cuibl M CpencTsa
PCYC nns mpenoTspaliieHus U JIMKBUAALNUN NOCIEACTBUN Upe3BblYaliHbIX cuTyaluil. Beepoccuiickas
ciyk6a MenuiuHbl katacTpod. I'ocynapcTBeHHast SKCNepTH3a, HAA30P U KOHTPOIb B OOJIACTH MPOTHU-
BoneticTeust UC. Obecnieuenne 6€30MaCHOCTH THAPOTEXHHUYECKUX COOPY KeHHH. Mepsl 1Mo mpenyrpe-
JKIEHUI0 ¥ MUHUMM3ALHN TOCIEACTBUN MPOMBIIIIEHHOTO TeppopmsMa. Odmiepoccuiickasi KOMITIEKC-
Hasi cucTeMa MH(PpOPMHUPOBAHUS U OMOBEIIEHHs HACEICHUSI. DKOHOMHUYECKOE PEryJIUPOBAHUE ACATENb-
HOCTH B obyactu npeaynpexneHus u auksupanun YC.

IIpakmuueckoe 3a0anue

B pesynbrare aBapuu Ha OJHOM W3 PEAKTOPOB 3aBOAA MO MOJYYEHHIO IIIYTOHUS MPOU3OLLIO0
3arpsi3HEHHE TPABSIHOTO TOKPOBA MAacTOWIN U Mojioka kopoB 131]). YnenpHast aktuBHOCTD ona-131 B
MoJioke coctaBmwia 7,4 kbk/n. MMeercst mu moTeHIMAIbHAs OMACHOCTh BHYTPEHHETO Nepeo0TyueHust
JETCKOTO HACEJICHUS PHU YCJIOBUH MOTPEOICHNST MOJIOKA B KOJIMYeCTBE 1 IuTpa B CyTKHU?
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Jlumepamypa: [1];[3];[4].

S YueOHo-mMeTOoaANMYeCKoOe o0ecnevyeHHe 1Sl CAMOCTOSITeIbHONH padoThl 00yUaromIUXCcs

BreaynutopHast camocTosiTenbHas paboTa oOydaromerocs Npyu U3y4eHNH Kypca BKIIOYAET B ceOst
CJenyroIIre BUIbI paboT:

— popaboTKa (M3y4eHHE) MAaTePUAJIOB JICKIIUH;

— YTEHHUE W MpopaboTKa pEeKOMEHOBAHHOW OCHOBHOH M JIOTIOJIHUTEIbHOHN JINTEPATyPhI;

— TOATOTOBKA K MPAKTHYECKUM (CEMUHAPCKUM) 3aHITHAM,

— TouCK U npopaboTka MaTepuanoB u3 MHTepHET-pecypcoB, MEPUOANYECKON NeYaTH;

— BBINOJIHEHUE JOMAIIHUX 33JaHUH B (POpMe TBOPUECKUX 3aaHUH, TOKJIAAOB;

— MOATOTOBKA MPE3EHTALNH I WILTFOCTPALINH AOKJIA/IOB,

— MOATOTOBKA K TEKYLIEMY KOHTPOJO 3HAHUH 10 TUCIHUIIMHE U POMEKYTOYHOH aTTeCTaLluH.

OcHOBHas IOJIsI CAMOCTOSITENbHON paboThl 00yUAIOIIMXCsl MPUXOAUTCS HA MOATOTOBKY K MPAKTH-
YeCKNM (CEMHUHAPCKUM) 3aHSATHUSIM, TEMAaTHKAa KOTOPBIX IMOJHOCTBIO OXBATBIBAET CONEP’KAHHE Kypca.
CamocrositenpHast padoTa Mo MOAroTOBKE K MPAKTUYECKUM 3aHATHSIM MPEAroiaraeT yMeHue padborarb
C TIEPBUYHON NHpOpMaLHEH.

6 ®doHA OLIEHOYHBIX CPEeICTB AJIs MPOBeAeHHS IPOMEKYTOYHOH aTTecTANU 00y4aI0IIHUX-
csl 10 JUCLUIJIHHE

cI)OH,[[ OLCHOYHBIX CPECACTB AJIA MPOBCACHUA HpOMG)KYTO‘{HOfI aTTeCTaluu o6yqa}omnxcs1 I10
IUCHMITINHE «3aIiuTa OKPY)KAOLIeH Cpeabl» MPencTaBiIeH B NPUIOKEHHWH K pabodell mporpamme
IUCLIUIUIHHEI U BKJIFOUYAET B CeOst:

—TepeueHb KOMIIETEHIINH ¢ yKa3aHUEeM STanoB UX (POPMHUPOBAHUS B MPOLIECCE OCBOCHUS 00pa-
30BaTEJIbHON NPOrPaMMBL,

—OIHMCaHue TIoKasarened u KPpUTCPpUECB OLCHHUBAHUA KOMHeTeHLII/Iﬁ Ha Pa3JIMYHBIX STallax HX
(bopMUPOBaHUSI, ONTUCAHHE IITKAJT OLIEHUBAHUS,

—THUIIOBBIC KOHTPOJIBHBIC 3addaHUsA WM MaTCpUalibl, HGO6XOI[I/IMbIe JJI1 OLIEHKH 3HaHI/II>'I, yYME-
HUH, HaBBIKOB M (WMJIM) OMBITA NEATEIBHOCTH, XapaKTePU3YIOLIUX 3Tarbl (POPMHUPOBAHUS KOMITETECH-
LHH;

—METONANYECKUE MaTepHabl, ONPEAENAOINEe NPOLUENYpPhl OLICHUBAHUS 3HAHUHN, YMEHMI, Ha-

BBIKOB U (MJIM) OTIBITA AESATENbHOCTH, XapaKTePH3YIOLIHNX 3TaIbl (POPMUPOBAHUS KOMITETEHIIHA.

Bonpocs! 4151 npoBegeHNs NIPOMEKYTOYHOMH ATTeCTALMM MO AUCUHUILINHE (3a4eT)

1. HopMmupoBaHue KadecTBa BO3AYIIHOH Cpeabl. DKOJOro-TOKCHKOJIOTHYECKHE KPUTEPUU
BO3/ICHCTBHUS 3arPsI3HUTENEN BO3AYXA.

2. Hopmatusel Asis BOAHOH cpefipl. DKOJOTHYECKHe HOPMbI. TeXHOJOTH4YeCKHe HOPMBI.

3.  DKOJOro-TOKCHKOJIOTHYeCKHe MOoKa3aTenu 3arpssHuTenei BogHol cpenst. K. Jlumuru-
PYIOIIMI NOKa3aTeb BpeAHOCTH. Kitacchl OMacHOCTH BEILECTB.

4. MeToapl OYHCTKH Ta30BbIX BBIOPOCOB OT Ie€TEPOreHHBbIX npumeceil. IlpuHiun neicreus
anmnapaToB OOECTBUIMBAHS Ta30B.

5. OumcTKa ra30BbIX BEIOPOCOB OT TOMOT'€HHBIX IIPUMECEH.

6. OuynCTKa MPOMBIIIJICHHBIX BEIOPOCOB OT OKCHIIOB YIIIePOa, a30Ta, CEPhL

7. Cnoco0rI BEIOpOCA 3arpsi3sHEHHBIX MPOMBIIIIEHHBIX ra3oB B atMocdepy. PaccenBanue BbI-
Opocos B atmMocdepe.

8. CanuTapHOo-3ammTHas 30Ha npennpustus. PopmupoBaHue GuUTOPUIBTPA B CAHUTAPHO-
3aIMUTHOM 30HE.

9. Cnocobrl BomooOecniedeHnst 1 BOAOOTBEICHUS MPOMBILIUIEHHBIX npennpusatuil. O0pas3osa-
HU€ CTOYHBIX BOI.
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10. CocraB u CBOICTBa CTOUYHBIX BOJ.

11. YcnoBus BelyCKa CTOYHBIX BOA B BOJOEMBI.

12. MexaHn4yeckast O4UCTKA CTOYHBIX BOI.

13. KoarynsauroHHast O4MCTKA CTOYHBIX BOI.

14. CopOunoHHast OYMCTKA CTOYHBIX BOJ.

15. ®noraumst kak PUMKO-XUMHUECKUN METOJ] OYUCTKU CTOYHBIX BOJ.

16. DKcTpakLMOHHAsI OYMCTKA CTOYHBIX BOJ.

17. WonHbIi 0OMeH Kak (PU3NKO-XUMHUYECKHI METO] OYUCTKU CTOYHBIX BOI.

18. Buonornueckue MeTOAbI OUUCTKH BOJBIL.

19. Tepmuueckue METOABI OUUCTKU CTOYHBIX BOI.

20. 3amMKHYTBIE BOJOOOOPOTHBIE LIUKJIBL

21. Buasl 0Tx010B U MacTabbl UX 00pa30OBaHUSI.

22. 3aKOHOAATENLCTBO B chepe oOpaleHus ¢ OTXOTaMU.

23. TIpoekT HOpMATHBOB OOpPA30BaHMS OTXOJOB U JIMMHUTOB Ha ux pasmemenue (ITHOOJIP).

24. CO6op, XpaHEeHHE U TPAHCTIOPTUPOBAHHE OTXOJOB.

25. OOparmienne ¢ TOKCHYHBIMU POMBIIIIEHHBIMUA OTXOIAMH.

26. [Ipobnenne u M3MeNbUYEHHE TBEPABIX OTXOAOB. MeTOAbI YKPYITHEHUS] TBEPABIX OTXOIOB!
rpaHyJsnus, OpuKeTHpOBaHHUE, TAOJIETHPOBAHHE, BLICOKOTEMIIEPATYPHAS arJIOMepaIius.

27. CoptupoBKa M Kiaccu(puKaIus TBEPAbIX 0TXOAOB. [ poxoueHue, BUABI TPOXOTOB.

28. OOoraimeHne TBEPIbIX OTXOJOB: OTCaJKa, OOOralieHne Ha KOHLIEHTPALMOHHBIX CTOJIAX U
IIJTF03aX, TUAPABIMYECKAs], BO3AYLIHAS, SJIEKTPUUECKass 1 MATHUTHAS Cenaparysi, SKCTpakuus, ¢piora-
LS.

29. CocraB, UCTOYHUKH TMOCTYIUICHUSI TBEPABIX OBITOBBIX OTXONIOB. PeIMpKyIALUS TBEPIbIX
KOoMMYyHaJbHBIX 0TX0710B (TKO), ncnonp3oBaHne LIEHHBIX KOMIIOHEHTOB JJISI PA3JIMYHBIX HYK].

30. Opranuzauus moauroHos, 3axoponenrne TKO. CanutapHas 3acblka OTXOO0B.

31. Cxuranue TKO ¢ ucnonmb3oBaHueM M 0e3 HCHONB30BaHUS Teruia. [Iuposms3 OTXOmoB.
Komnocruposanue orxonos. CoueTaHue MpoLeccoB MUPOIN3a U KOMIIOCTUPOBAHUSI OTXO/IOB.

32. Opranuzaius 6€30TXOIHBIX (MaJOOTXOIHBIX) MPOU3BOIACTB.

33. IlpaBuna cbopa TokcmuHbIX 0TX010B (TO) Ha MpeaNPUATHIX, TPAHCIIOPTHPOBKA OTXOIOB
Ha nosuronsl TO.

34. IlpoextupoBanue u opranuzanus padotel nmonuroHos TO. IlpaBuna mpuema OTXONOB Ha
MOJIUTOH.

35. CmocobOwr obesspexkuBanust TO. TexHOIOrHUECKHE CXEMBI CIKUTAHHSI TOKCUYHBIX OTXOZOB.

36. leMepKypH3aLusl PTYTbCOAEPIKAIMUX H3AETHH 1 npubopoB. CBs3bIBAHUE PTYTH B MHHE-
pPaNbHYIO MaTPULL.

37. Obe3BpeKMBaHIE TOKCHYHBIX OCAKOB CTOUYHBIX BOJ.

38. 3ammura moyBeHHOro nmokposa. Paspymenne nanamadTos. [IpoMeiuieHHOE 3arps3HeHNe
MOYB.

39. VxyauieHue COCTOSIHUSI MIOUYB MPU UX CEJIbCKOXO3MCTBEHHOM MCIOJIb30BAHUU.

40. 3amuTa NO4YB OT XUMHUYECKOTO 3arps3HEHMUSI.

41. bopsba ¢ aBapuiiHBIMU pa3auBaMH He(PTH U HEPTETTPOAYKTOB.

42. 3amuTa OT 3JIEKTPOMArHUTHOTO 3arpsi3HEHUsST OKpy:xKaroiieit cpenbl. [lonstre 00 saekTpo-
MAarHUTHOM 3arpsi3HEHMH OKPY’Kalollel cpenpl. XapakTepUCTHKA 3JIEKTPOMArHUTHBIX MOJNEH U UX
KJaccu(uKanus.

43. Hekortopsie TexHOreHHbIe NCTOUHUKK DMII HenoHM3upyromero xapakrepa.

44. BospeiictBue OMII Ha 310poBbe uenoBeka. MeTonbl U CPEACTBa 3alUThI OT 3JIeKTpOoMar-
HUTHBIX U3JTy4YEHUN.

45. 3amuTa OT MOHU3UPYIOLIEro u3jy4deHus.. HekoTopble XapakTepUCTUKH HOHU3HUPYIOIIETO
u3ny4deHus. ICTOUHNKN HOHU3UPYIOIIEro OOyUeHHs YeIOBeKa.

46. TlocnenctBusi 0OMyUEHUS JTIOACH HOHU3UPYIOLIUM U3JTYICHUEM.

47. ®@axToprl BIUSHU, 0OycnaBiauBaromue GOpMUPOBAHUE PATHAIIIOHHO OMACHOH 0OCTaHOB-
KH. PannaniioHHO onacHble aBapuu U KaTacTpoQbl.
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48. Ob6ecneyeHne 6e30MacCHOCTU MepcoHana npu pabote ¢ UCTOUYHUKAMWU NOHU3UPYIOLWMX W3-
NyYeHWIA.

49. XpaHeHue n 0be3BpexuBaHne pafMoakTUBHbIX OTXOLO0B.

50. 3awymTa HaceneHus u TeppUTOPUIA OT MOHU3NPYIOLLMX U3NYYEHNIA,

51. OCHOBHble TEHAEHUUN B ANHAMUKE Ype3BblYalHbIX CUTYaLMii Ha TeppuTopum Poccuu.

52. TMoTeHUMaNbHO OnacHble N KPUTUYECKN BaXKHbIE 0OBEKTLI.

53. TpaBoBOe 0b6ecneyveHre 3KONOTMYECKO 6e30MNacHOCTM.

54. Komnnekc rocyfapCTBeHHbIX CTaHAapTOB 6e30MacHOCTM B Ype3BblyaiHbIX CUTYaLUSsX.

55. T1oNoXeHns rocyfapCTBEHHbIX CTaHAAapTOB MO MOHUTOPUHTY W MporHosuposaHuio YC.
Cucrtema MOHUTOPUHIA, NabopPaTOPHOro KOHTPONS M NPOTrHO3NPOBaHWS.

56. CoCTOsIHME MOHUTOPUHIA NOTEHLUNA/IbHO OMacHbIX 0ObEKTOB.

57. TporHo3npoBaHue BO3HWKHOBEHUSA YC NpupoAHOro U TEXHONEHHOr0 Xapakrepa.

58. OCHOBHbIe npeAcTaBneHNs 06 3KONOTMUYECKOM PUCKE.

59. Cuctema HOpMaTMBOB MPUEM/IEMOrO MPUPOLHOIO U TEXHOTeHHOro PUCKOB BO3HWKHOBE-
Hua YC.

60. 3Konorunyeckue NocneAcTBUA U 3KONOTMYECKUIA yuiepb Npu TEXHOTEHHbIX aBapusX, Kara-
CTpoax M onacHbIX NPUPOLHbBIX ABMEHUAX.

7 PeKomeHpyemasa nutepatypa

7.1 OCHOBHada nuTepaTypa
1 CemeHoBa V.B. TpoMblIlineHHas akonorus: yyebH. nocobue. - M.: Akagemus, 2009. - 528
C. (20 3k3.)

7.2[lononHNTeENbHAaA NnTepaTypa

2. 'pngan T.E. NMpombiwneHHas akonorus: yyeb. nocobue. - M.: KOHKUTK-[aHa, 2004, - 527 c.
(37 3k3.)

3. KanbirnH B.I". TpombilwneHHas akonorus: yye6. nocobue. - M.: Akagemus, 2006. - 432 c.
(5 3k3.)

4. NoTow B.E. TexHONOrnMm oCHOBHbIX NMPOW3BOACTB B NPUPOLONONL30BaHUN. - EKaTepuH-
oypr: YPI'YTIC, 2002. - 553 c. (13 3k3.)

5. Jlotow B.E. MNepepaboTKa 0TX040B NPUPOA0NO0Nb30BaHUA. - EkatepuHbypr: YPIYTIC,
2002. - 463 c. (13 3K3.)

6. CmeTaHuH B.W. 3awnTta oKpyXatoLein cpefbl OT 0TX0A0B NPOM3BOACTBA U NMOTPe6NeHNS. -
M.: KonocC, 2003. - 230 c. (23 3k3.)

7.3 MeToAmnyecKme ykasaHus

CtynHukoBa H.A. 3awuta okpyatoLleli cpefbl: MporpamMmma Kypca u MeTogM4eckme yKasaHus
K U3YYeHUIO AuCuunavHbl (YpOBeHb MOATOTOBKM KafpoB Bbicllen kBanugukaumm) / H.A. CTynHuKO-
Ba. - MNeTponasnoBck-Kamuarckuin: Kamyatl ' TY, 2017. - 30 c.

8 MNepeyeHb pecypcoB MHGHOPMALMOHHO-TETIEKOMMYHUKALMOHHON CETU KUHTEPHET»

No Web-pecypc Pe>kum gocTyna
n/n
1 ANeKTpoHHaa NHPOPMALMOHHO-06pa3oBaTesibHas cpesa http://Ikkamchatgtu.ru:8080

dre0OY BO «Kamuatl' TY»

2 ANEeKTPOHHO-6MOB/IMOTEYHAs cMCTeMA M3aTeNbCTBa http://elanbook.com
«J1aHb»
3 ANeKTPoHHO-6MbMoTeYHas cuctema elibrary (nepuognye- http://elibrary.ru

CKMe n3faHus)


http://lkkamchatgtu.ru:8080/
http://e.lanbook.com/
http://elibrary.ru/

4 ONeKTPOHHO-6MbMoTeUHasa cuctema «KOpainT» http://www.biblio-online.ru

5 HayuHas anekTpoHHas 6ubnmoteka «KnbepneHnHka» http://cvberleninka.ru/
6 CaiiT Bbicwein atTectaymoHHon komuccun (BAK) npu http://vak.ed.gov.ru
MUHUCTePCTBE 06pa3oBaHns 1 Hayku Poccuiickoin Pepe-
pauuu

9 MeToanyeckme yKasaHma 40 06yyaroLmnxcsa no 0CBOEHUO ANCLUUMINHbI

MeToanka npenofjaBaHns AaHHON AUCUMMAUHLI NpeAnofnaraeT YTeHWe NeKuuii, NpoBeaeHne
NpaKTUyecKnX (CEMUHAPCKMX) 3aHSATWUIA, TPYNNOBbLIX W UHAWBMUAYaNbHbIX KOHCY/MbTauWid MO OTAENb-
HbIM (Hanbosiee CNOXHbIM) crieynuyeckum npobnemam AucumnianHbel. MpegycMoTpeHa caMOoCToS-
TeNbHas paboTa 06yyaloWMXCs, a TakkKe NPOX0XAeHNe aTTeCTalMOHHbIX UCMbITaHWUA MPOMEXYTOYHO
aTTecTaymm.

Jlekummn noceBALaTCA pacCMOTPEHUI0 Hambonee BaXKHbIX KOHLENTYyaslbHbIX BOMPOCOB: OC-
HOBHbIM MOHATUSM; TEOPETUYECKMM OCHOBaM 3allMTbl KOMMOHEHTOB OKPY>XXatoLlei cpedbl OT Hera-
TUBHbIX BO3AENCTBUIA; 06CYXXAEHMIO BONPOCOB, TPAKTOBKAa KOTOPbIX B NMTEpaType elle He ycTosnach
nn6o ABNseTCs NPOTUBOPeYMBOi. B xoge nekuywmii obydyarowmmcs cnegyeT NOArOTOBUTb KOHCMEKThI
NeKUWiA: KpaTKo, CXemaTU4HO, NocneAoBaTelbHO (hMKCMPOBaTb OCHOBHbIE MOMOXEHWS, BbiBOAbI, hop-
MY/IMPOBKK, 0600LLEHNS; NMOMeYaTb BaXKHble MbIC/W, BblAeNAaTb KtO4YeBble C10Ba, TEPMMUHbI; MpoBe-
PATb TEPMUHbI, MOHATUA C MOMOLLbIO 3HUMKNONEANIA, CNOBapel, CNpPaBOYHWKOB C BbIMUCbIBAHMEM
TO/IKOBaHWI B TeTpadb; 0603Ha4YMNTb BOMPOCHI, TEPMUHBI, MaTepuas, KOTOpble BbI3bIBalOT TPYAHOCTH,
MOMETUTb U MOMbITaTbCA HaNTU OTBET B PEKOMEHAYeMON nuTepatype. ECnm camocToAaTenbHO He yaa-
eTca pasobpaTbca B MaTepuane, Heo6Xxo4MMO CHOpMynMpoBaTb BOMPOC W 3afaTb MpenogaBaTesnto Ha
KOHCY/bTauun, Ha NPaKTUYeCKOM 3aHATUN.

Llenbto npoBeAeHNs NpakTNYeCcKux (CeMUHAPCKNX) 3aHAT UIA SIBNSIETCA 3aKpenieHne 3HaHni
obyuyaroLmxcs, NoslyyYeHHbIX UMW B XOAEe WU3YYeHWS AUCLMMNINHBLI Ha NeKUMAX U CaMOCTOSTENbHO.
MpakKTuyeckKme 3aHATMA NPOBOAATCA, B TOM Yucne, B (DOPMe CEMMUHAPOB; Ha HUX 06CY>KAAKTCA BONPO-
Cbl MO Teme, pa3dbuparoTCcsi KOHKPeTHble Crocobbl M MeToAbl MO MUHUMMU3ALMN aHTPOMOreHHOro BO3-
AencTBUS Ha reocepbl 3emMan, NPOBOAMTCS TECTMPOBaHMe, 06CY)KAAKTCs A0KMNafbl, NMPOBOASTCA OM-
pOCbl, TaKXKe NPeAyCMOTPEHO BbIMOMHEHME NPAKTUYECKMX 3adaHuii. [na NOArOTOBKM K 3aHATUSIM Ce-
MWHAPCKOro Tuna oby4vatoLMecs BbIMOMHAKT NPopaboTKy paboyeli nporpammbl, yaenss 0coboe BHU-
MaHWe Lensm W 3afjadam, CTPYKTYpe W COLEPXKaHUIO AUCUUMNINHBI, KOHCNEKTUPOBAHME UCTOUYHUKOB;
paboTy C KOHCMEKTOM NEKLMA; MOArOTOBKY OTBETOB K KOHTPO/IbHbIM BOMPOCaM, MPOCMOTP PeKOMEH-
AYEMOI nnTepaTypbl.

10 MepeyeHb MHHOOPMALMOHHbIX TEXHOMIOMUIA, NCMONb3YeMbIX MPU OCYLLECTBEHUN 06pa-
30BaTe/IbHOr0 Mpolecca No AWCUMM/IMHE, BK/OYasi MepeyeHb MPOrpaMmMHOro 06ecrieyeHunst u
NH(OPMALNMOHHO-CNPABOYHbIX CUCTEM

10.1 MepeyeHb MHDOPMALMOHHbBIX TEXHONOMMIA, MCNONb3YEMbIX MPK OCYLLECTBAEHUN 06pa-
30BaTENbHOrO Npouecca

- 3/IEKTPOHHbIe 06pa3oBaTe/bHbIe PECYPChI, MPeACcTaBNeHHbIE B N. 8 pabGoyeli NporpamMmbi;

- 1CMo/b30BaHMe Cnaiif-npeseHTauuii;

- WHTEpaKTMBHOEe 06LLIeHMe C 06YyUaOWNMUNCS U KOHCYbTUPOBaHME NOCPEACTBOM 3/1EKTPOH-
HOW NOYTHI.

10.2 MepeyeHb NMLEH3MOHHOTO NPOrpaMMHOro obecnevyeHus, UCMOMbL3YEMOro nNpu ocylle-
CTBNEHMN 06pa3oBaTENLHOIO npoLecca


http://www.biblio-online.ru/
http://cyberleninka.ru/
http://vak.ed.gov.ru/

HanmeHoBaHWe NnporpammHoro Ha3HaueHue

obecneyeHus

Adobe Reader Mporpamma 415t MPOCMOTPA 3NEKTPOHHbIX JOKYMEHTOB

Foxit Reader lMporpamma Ans NpocMoTpa 3NeKTPOHHbIX JOKYMEHTOB

Google Chrome bpay3sep

Kaspersky Antivirus CpeAcTBO aHTMBMPYCHO 3aWwuThbl

Moodle O6pasoBatenbHblin noptan PreOyY BO «Kamuatl TY»

Mozilla FireFox bpay3sep

Microsoft Office MporpamMMHoe obecneyeHme ans paboTbl C 31EKTPOHHLIMU A0-
KyMeHTamu

AHTUNNarvar Cucrtema aBTOMaTU4YeCKOM NPOBEPKU TEKCTOB Ha Haanuue 3a-
MMCTBOBaHWIA U3 06LLEAOCTYMHbIX CETEBbIX NCTOYHUKOB

7-zip ApxusaTop

Microsoft Open License Academ- OnepaynoHHbIE CUCTEMBI

ic

10.3 CoBpeMeHHble NpodeccmoHarnbHble 6a3bl JaHHbIX (B TOM 4YMCle Me>XXAyHapoaHble p

(hepaTmBHbIE 6a3bl faHHbIX HAYYHbIX U3[AHWIA)

HanmeHoBaHMe 31eKTPOHHOIO pecypca Appec caiiTa
MexayHapoaHaa peepaTvBHas 6a3a [aHHbIX Hay4HbIX W3- http://apps.webofknowledge.com
paHuii Web of Science
MexayHapoaHas pedepaTvBHas 6a3a faHHbIX Hay4HbIX W3- WwWw.Scopus.com
AaHnin Scopus
MexayHapoaHas pegepaTuBHas 6a3a AaHHbIX Hay4HbIX W3- www.fao.org
AaHnin ASFA
MexpayHapogHasa cucTema 6ubnmorpauyeckmx  CCblIOK www.crossref.org
CrossRef

10.4 TlepeyeHb MHHOPMALMOHHO-CNPABOYHbIX CUCTEM

HanmeHOBaHWe 3/1EKTPOHHOTO pecypca Apfpec caiita
CnpaBoyHo-npaBoBas cuctema KoHcynbTaHT Mntoc http://www.consultant.ru/online
CnpaBoyHO-npaBoBas cucrtema IrapaHT http://www.garant.ru/online

11 MaTtepunanbHO-TEXHNYECKOe 0becreveHme AUCUUNNHBI

- N8 NPOBEAEHNA 3aHATUIA NIEKLUMOHHOIO TUNa, MPakTUYeCKnX (CEMUHAPCKMX) 3aHATURA, rpyn-
MOBbIX U MHAMBUAYANIbHBIX KOHCYNbTaUUiA, TEKYLLErO KOHTPONS Y NPOMEXYTOYHOM aTTecTauum yyeb-
Has ayamTtopus 6-507 ¢ KOMMNeKToM y4yebHoW Mebenn Ha 32 NoCafoUHbIX MecTa;

- AN caMOCTOATENbHON paboThbl 06yvatownxcs - ayautopum 6-314, 6-214, obopyaoBaHHble pa-
60YMMU CTAHUMAMM C JOCTYNOM K CETU «VIHTEPHET» 1 KOMMIEKTOM y4YebHO Mebenu;

- TEXHUYECKMe cpeacTBa 0by4yeHUs Ans nNpeacTaBNeHMs YY4eOHON MHgpopmMaummn 60bLIo ayan-
TOpWKW: ayAuTOpHas JocKa, MynbTUMeAUiHOe 06opyoBaHue (HOYTOYK, MPOeKTop).


http://apps.webofknowledge.com/
http://www.scopus.com/
http://www.fao.org/
http://www.crossref.org/
http://www.consultant.ru/online
http://www.garant.ru/online

