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1. BBEOEHME K PABOYEN MPOrPAMME OUCLUMIIUHDI

1.1. MecTo npenogaBaemMoun AUCLUNNMUHbI B CTPYKType obpa3oBaTefibHOW NporpaMmmbl

basoBas Obna3atenbHas |:| JononHuTensHo

Bnok 1: ABNAeTCa PakynbTaTuBOM

BapuatusHasg I:l Mo BbIGOPY I:l

1.2. Uenb gncumnnuHsbl

CdopmumpoBatb komneTeHuun obydatouwieroca B obnactm obLien 3konoruu, BKOYask BBeOeHue B
XUMUIO OKpYXKatoLLler cpeaibl U TOKCUKOMOIMIO C y4eTOM TpeboBaHMi TENNO3IHEPTETUKN.

1.3. 3agaum gucumnnuHbl

PaccMoTpeTb OCHOBHbIE y4eHUsi 0 Grocdepe 1 GroreoLieHo3ax;

PackpbITb 3aKOHOMEPHOCTU 3KOINOMMYECKUX U PU3NKO-XUMMYECKMX NpoLeccoB B Grocdepe;
MN3y4nTb OCHOBBI MPUPOAOOXPAHHOIO 3aKOHOAATENBbCTBA;

OnpeaenvTb NPYHLUWIMBLI U MEXaHW3Mbl YNPaBeHUsi KAYECTBOM OKpY»KatoLLe cpeabi.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yUYeHUsi N0 AUCLUNIINHE, COOTHECEHHbIX C
nraHUpPyeMbIiMU pe3yribTaTaMU OCBOEHUs obpa3oBaTesibHOW NporpamMmmbl

Kop,

3Tan dopmMnpoBaHus
KOMMeTeHLUn dopmyrnMpoBKa KoMrneTeHUUm

CMNocoBHOCTLIO AEMOHCTPUPOBaTL 6a3oBble 3HaHUA B
06nacTi ecTeCTBEHHOHAYUYHbIX ANCLMMMNH, FOTOBHOCTLIO
BbISIBIIATb €CTECTBEHHOHAYYHYIO CYLLHOCTb NpoGnem,
OMK-2 BO3HUKAIOLLMX B X04€e NpodeccroHarnbHon AesTenbHOCTY; 1
NPUMEHNATb ANS UX pa3peLleHnst OCHOBHbIE 3aKOHbI
€CTeCTBO3HaHWsl, METOAbl MaTeMaTU4YeCcKoro aHanmsa u
MOZENMPOBaHNSA, TEOPETUYECKOTO U 3KCNEePUMEHTaNbHOro
1ccrnenoBaHus

MnaHupyemble pe3ynbTaTthl 06y4YeHus

3HaTb:

1) OCHOBHbIE 3aKOHbI ECTECTBO3HAHMWS, TEOPETUYECKOIO U 3KCMEPMMEHTANBHOIO UCCrnegoBaHnst

2) npobnem, BO3HMKaKLWUX B XoAe NpoeCcCuoHanbHom 4eaTenbHOCTM €CTECTBEHHOHAYYHYO CYLLIHOCTb

YmeThb:

1) pemoHcTpupoBaTh 6a3oBbie 3HaHWSI B 061acT eCTECTBEHHOHAYYHbIX QUCLMNIIMH, TOTOBHOCTbIO
BbISIBMIATb ECTECTBEHHOHAYYHYH CYLLHOCTb Mpo6iem, BO3HMKAKOLWUX B X0A4€e NPodeCCUOHarbHOM
neaTenbHoCTH

2) NpUMeHNATb ANns paspelueHns npodeccnoHanbHbIX NPobnemM OCHOBHbIE 3aKOHbI €CTECTBO3HAHWS,
TEopeTUYEeCKOro 1 aKCNepMMeHTanbHOro NccreaoBaHus

Bnapets:

1) cnocoBbHOCTbI AEMOHCTpMpOBaTh 6a30Bble 3HAHMSA B 06M1aCTN €CTECTBEHHOHAYYHBIX AUCLMMIIVH,
FOTOBHOCTbIO BbISABMSATbL €CTECTBEHHOHAYYHYIO CYLLIHOCTb MPOGIeM, BO3HUKAKOLWUNX B XO4e
npogeccroHanbHON OeATEeNbHOCTY;

2) OCHOBHbIMM 3aKOHaMN €CTECTBO3HAHUSA, TEOPETUYECKOIO 1 SKCMEPUMEHTASIBHOIO NCCNeA0BaHUS

1.5. AucumnnuHbl o6pa3zoBaTenbLHON NporpamMMbl, B KOTOPbIX ObINo HavyaTo hopmMMpoBaHue
KOMMETEeHLUN, yKa3aHHbIX B n.1.4:

OucumnnuHa 6asmpyeTcs Ha KoMneTeHUMAX, cPOPMUPOBAHHbLIX Ha NPEAbIAYLLNX YPOBHSIX
obpasoBaHus.
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2. COOEPXXAHUE ANCLUIMIINHDBI

Bbigensiemoe
BpeMs (4acbl)

HanmeHoBaHve n cogepXxaHune GS> o 2 o GS>
y4ebHbIX Moaynen, TemM 1 OpM KOHTPONS § 5|9 €3 23
72|23 2L

ocg|°ag ©&

o ®g ®o

Y4ye6HbIn moaynb 1 OCHOBbLI 06LLEN 3KONOrnmn

Tema 1. BaxXHenLwine TepMUHbI U NOHATUSA

Jkonorns  kak TeopeTuyeckass OCHOBa npupogonons3oBaHusa. OnpegeneHus
akonoruu, o6bekTbl. Knaccudwmkauus skonormm. JKOMorvs denoBeka. 3 3 4
MoHsATMe 0 KadecTBe oKpyxatowen cpeqpl. [NMpupoaa u okpyxarowas cpega.
VX coyeTaHmne ¢ NOHATUEM «OXpaHa».

Tema 2. dkonorusa n apyrue oénactn Hay4yHoro sHaHus

dunococua n akonorns. CBA3b IKOMOTMM C OPYTUMU OMONMOTrMYECKMMU Haykamu.

5 5 6
Xvmundeckne n usnyeckme Hayku. MeavumHa M TOKCUKONOMuUsi. QKOMOorms u
9KOHOMMKA. DKOMOrm4yeckne 0CHoBbl 6e30NacHOCTM XU3HEAEATENbHOCTH.
Tema 3. dkonorus n MHXXeHepHas 3awWuTa npupoabl
PelueHne akonormyeckMx u npupOAOOXpPaHHbIX 3a4ady MpyU MOMOLLM MHXEHEPHbIX
MeTofoB. WHxeHepHble pelleHus MO NpedoTBPaLLEHU0 3arpsi3HeHus U 4 4 4

paspyweHus npupogHow cpedbl. PecypcocbepexeHne, ounctka M
obesBpexuBaHue BbIOpocoB M cbpocoB, cobnogeHne pernameHToB W
besaBapwuiiHas pabota obopygosaHus.

Tema 4. YueHue o 6uoccpepe u eé aponouum

YyeHne B.N. BepHagckoro o 6uocdepe u Hoocdepe. CoctaB, CTPYKTypa, rpaHuub
Oovocdepbl. Buotuyeckme wun  abuoTmyeckue KOMMOHEHTbI Guocdepsl.
MpencTtaBnennss o nNpoucxoxaeHun ouocdepbl. Yenoseuveckoe obuwectBo | 5 5 4
Kak yacTb 6uocdepbl. KM3Hb kak TepMOAMHaAMWYECKui npouecc. 3akoH
pasBUTMA CUCTEMBI 3a CYET OKpyXKawlLllen e€ cpefpbl. 3aKOH KOMMeHcaLmm
SHTPOMMWM N HErSHTPONUN Brocdepsbl.

Tema 5. dkonornyeckme akTopbl

MoHsATMEe 006 OKpyxalolwen cpefe Kak COBOKYMHOCTW 3KONMOMMYECKUX (hakTOpOB.
Onpegenenns u knaccudukauum aktopos. buotnyeckne n abmotnyeckue,
NpMPOAHbIE U aHTPOMOreHHbIE (PakTOPbl. IKOMOrMYECKNA PAKTOP Kak OO bEKT
aHTPOMOreHHoro ynpaeneHus. dakTopbl BOOHOW W Ha3eMHOW cpenpl.
Kocmuyeckne gaktopbl.

Tema 6. OO6OwMe 3aKOHOMEPHOCTM B3auMOAENCTBUA OPraHU3MOB MU
3Kornorm4yeckux pakropoB

3akoHbl MUHMMYMa (JTubuxa), TonepaHTHOCTM M numuTUpytowero daktopa. Wx
3Ha4yeHvne Ansi ynpaBfeHUs KadeCcTBOM OKpyxatlowlen cpefbl B acnekre | 8 8 8
CaHUTapHOrO W WHXeHepHoro noaxodoB. CyWHOCTb AHTPOMOreHHbIX
BO3[ENCTBUI Ha aKkonornyeckue cakropbl. KayectBo okpyxatllen cpedbl ¢
no3muum 3aKoHa NIMMUTUpPYHOLLLEro dpakTopa.

Tema 7. dkonornyeckas HuLIA U IKonornyeckas cgopma

[MOHATME SKOMOrMYECKOM HULIM Kak COBOKYMHOCTM TpeboBaHMI opraHuama K
dakTopamMm OKpyxalLlen cpedbl. Jkonormyeckast dopma. Ikonornyeckas 4 4 4
H/Wa 4YernoBeka M MeCTO eé nokanu3aumym Ha nnaHeTte. CnocobHOCTb
YernoBeka UMUTMPOBAaTb CBOK 3KONTOTMYECKYIO HULLIY.

Tema 8. OcHOBbI y4eHUs1 0 nonNynALUAX

O6wwe npeacTaeneHys 0 NonynsauMn Kak hopMe CyLleCcTBOBaHWS BMONornyeckoro
Buaga. Knaccudpumkauyusa nonynauun. Mecto obutaHms nonynsumm. Nonatme o

ctaumm obwutaHus, ©GuoTtone. 3aKOHOMEPHOCTW OUMHAMMKU MOMNynsauun. 4 4 4
AHTpOMOreHHble BO3AENCTBUS Ha nonynsumuni. OCHOBHblE KONMYEeCTBEHHbIe
napameTpbl nonynauuni. Monynaums kak 06 beKT NPUPOAON0Nb30BaHUS.

Tema 9. KpyroBopoTt BeliecTB B 6uoccepe

doTocuHTE3 N 0bOpasoBaHMe OpraHWYEcKoro BellecTBa Ha nnaHeTte. [MoHsaTWe o 4 4 4

xemocuHTese. KpyroBopoThl yrnepofa, asota, docdopa, cepbl. bonbLuon

(reonorvyecknin) n manbii (bnotudecknin) KpyrosopoTsl. KpyroBopoT Boabl.
Tekywmn koHTposb 1 - MucbMeHHbIN onpoc Nel 1 1
Y4yeOHbIN Moaynb 2. YnpaBrneHue Ka4eCTBOM OKpPYXKallLlLen cpedbl M Npupoaononb30BaHme
Tema 10. NMpupogHblie pecypcbl obLecTBa
MoHATME O npupoaHbiX pecypcax. Wx knaccudumkaums no wucvepnaemoct u | 6 6 6

Bo3obHoBuMoOcTU. [lepcnekTuBbl pecypcoobecnevyeHHocTM obwectBa B
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Bbiopensiemoe
BpeMs (4acbl)

HaumeHoBaHwue 1 cogepxaHue
yueGHbIX Moayrnei, TeM U hOPM KOHTPOIS

o4YHoe
oby4eHve
OYHO-
3a04HOe
obvyeHune
3a04HOe
oby4eHve

obo3pumom dyayLiem.

Tema 11. AHTPONOreHHbIN KPYroBOpoOT BellecTBa (PeCypCHbIM LUKN) U ero
3KONOrm4yecKkoe 3Ha4yeHue

MoHsaTne o pecypcHom uukne. OcHoBHble aTanbl. OBpa3oBaHne NoTepb («OTXOO0BY»)
Ha Bcex aTanax pecypcHoro uukna. OCHOBHOM 3aKOH PEeCypCHOro uukna.
OTnuuna  pecypCHOro UuMKna OT MPUPOAHLIX KPYroBOPOTOB BELUECTBA.
3arpsisHeHne OKpyXkarllen cpefbl Kak rrnaBHoe CcrneacTBMe  3akoHa
pecypcHoro uukna. CoBepLUeHCTBOBaHME (3KONOornsaLms) pecypcHoro umkna
Kak OCHOBa COXpaHEeHWs KayecTBa OKpyKawLen cpeabl.

Tema 12. Akonornyeckme acneKkTbl 3arpsi3HeHUs OKpyXKaloLen cpeabl

[MoHsATME O 3arpsi3HEHMM OKpyXaroLen cpefbl. 3arpsi3HeHVE Kak cuctema nomex B
3HepreTU4eckmx n WH(POPMAUMOHHBIX  noTokax B Buocdepe.
WHrpegneHTHoe,  napameTpuyeckoe,  cTauuarnbHO-AECTPYKTMBHOE U
nonynsyunoHHo-OMoLeHOTUYEeCKoe 3arpsisHeHve. BaxHenwuve cnepctsus
3arpsA3HeHus.

Tema 13. O6WwMe NpUHLMNbLI yNpaBieHUs NPMPOAONOSib30BaHUEM

MoHaTMe 06 ynpaBneHWM B acnekte CcUCTEMHOro nogxoga. [apmMoHusauums
B3aUMOOTHOLLUEHUA  Mpupodbl M MNpupogononb3oBaHus. [loHaTMe o
reoTEXHNYECKON (IKONOro-aKOHOMWYECKON) CUCTEME U MpuHUMNax eé
(PYHKUMOHMPOBAHUA.  OKOMornmyeckass aKcmepTmsa U 9KOMOrM4eckui
MOHWUTOPWHT. SKONOrMYECKUN MEHEXMEHT N ayauT.

Tema 14. PernameHTauusa copepXxaHusi 3arpA3HAIOWMX BelecTB B NPUPOAHON
cpene

3arpsAsHsowmMe BewecTBa, codepxawmecs B Bblbpocax u  cbpocax, Kak
akonormyeckne daktopbl. HopmupoBaHue  XUMUYECKMX  COeAUHEHUN
(vHrpeaveHTOB) B BOAE, NoyBe, aTMocdepe, pacTUTENBHOCTA U MULLEBbLIX
npogyktax. [lpegenbHo  gonycTMmble WM BPEeMEHHO  gonyctumble | 12 12 6
KOHUeHTpauuu. MNMoHAaTMe o AonyCTUMbIX OCTaTouHbIX konudectBax. MNAOK B
acnekTte 3akoHa numutupylowlero daktopa. [NpeactaBneHne o kKavecTtse
OKpyXalllenh cpegbl B CaHWTaApHO-TUrMeHudeckom acnekrte. [MpuHUMN
pasgenbHOro HopMMpPOBaHUS U ero 00bEKTMBHAA HeobxoauMocTb. ekt
cyMmmauun. JiIumutmupyowmii nokasarens (NpyM3HaKk) BpegHOCTH.

Tema 15. PernameHTaums nocTynneHUs 3arpsi3HSOLLNX BeLlecTB B NpUpoaHble
3KOCUCTEMbI

lMpegensHO JonNyCcTUMbIE U BPEMEHHO COrfacoBaHHble BbIBpPOCkl 1 COPOCHI, NX CBA3b
C HOpMaTuBaMu Ha cogepXaHue 3arpsAs3HsSILWMX BewecTB B MPUMPOAOHbIX
cpegax. OcHoBbl pacyéTa BbibBpocoB UM cbpocoB B CBsA3M C | 8 8 4
3aKOHOMEpPHOCTSAMU paccenBaHua npumecen. OnacHble MeTeoponornyeckme
ycnoesusi. HopmaTuBHble © CBEpPXHOPMAaTuBHble BbIOPOCH U  COPOCHI.
MHXeHepHble 1M OpraHM3auuMOHHble  MEeponpuUATUA MO CHUXEHUIO
3arpsA3HEHHOCTM aTMOC(EPHOro BO34yxa M BOAbl B BOAHbLIX 06 beKTax.

Tema 16. DKOHOMMYECKMA MeXaHU3M YNpPaBIieHUS OXPaHOW OKpyXKarowen
cpeabl Ha NpeanpuUATUX

MnaTHOCTb npupodononb3oBaHMds W e€ npasoBoe obecnedeHne. [MpuHUMNBI 6 6 4
yCTaHOBMEHUs nnaTbl 3a BbIGPOCHI, COPOCHI U 3axOpPOHEHUE (pa3meLleHune)
TBEPAbIX OTXOA0B.

Tema 17. OCHOBbI 3KONOrM4YeCcKoro npaBsa

MoHaTne o6 3konormyeckom npaee. MpUpoaooOXpaHHOEe M NPUPOAHO-PECYPCOBOE
npaso. BaxHenwwne HopMaTMBHO-NpaBoBble akTbl P® no oxpaHe
OKpyXawLllen cpegbl W pauMoHanbHOMY WCMOSMb30BaHWIO NpupoaHbiX | 10 10 4
pecypcoB. lNpupogooxpaHuTenbHas OTBETCTBEHHOCTb 3a NpaBOHapyLUeHWUs
1 npectynnenusi. dkonoruveckasi 6e3onacHOCTb HaceneHus B rocygapcree
no YronoBHoOMY kofaekcy P®.

Tekywmmn KOHTpoIb 2 - [lncbMeHHbIN onpoc Ne2, nHauBmuayanbHbIe 3agaHus 2 2
KoHTponbHas paboTa 18
NMpomexyToyHas aTTecTaumsa no gucumnnuHe. 3a4ver 4 4 4

BCEIro: | 108 | 108 | 108

PNg 13.03.01, B1.B6.16 3konorus CrtpaHuua 5 u3 11



3. TEMATUYECKWI MNAH

3.1. llekunn
Homepa OyHoe obyueHmne OyHo-3a04HOE 0ByueHme 3aouHoe 0byueHe
N3yyaemblx TeM Cg'w?e""c“;%a ((?46;,:\; C:MOQACeTga %Zzeb:\;l Cglw?gncir; . (()Lglae;:\;
1 1 1 3 1 2 0,5
2 1 1 3 1 2 0,5
3 1 1 3 1 2
4 1 1 3 1 2
5 1 1 3 1 2
6 1 1 3 1 2 0,5
7 1 1 3 1 2 0,5
8 1 1 3 1 2
9 1 1 3 1 2
10 1 1 3 1 2 0,5
11 1 1 3 1 2 0,5
12 1 2 3 2 2
13 1 1 3 1 2
14 1 1 3 1 2
15 1 1 3 1 2 0,5
16 1 1 3 1 2 0,5
17 1 1 3 1 2
BCErO: 18 18 4

3.2. MpakTnyeckne u ceMMHapCcKue 3aHATUA

3.3. JllabopaTto

PHbIe 3aHATUA

He npegycmoTpeHo

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

Homepa H QOuHoe obyueHne OuHo-3304HOE 3aoyHoe obyueHne
M3ydaeMbIX aMMeHOBaHVIev obyyeHne
Tem 1 chopma 3aHATUI Homep O6bem Homep OGbem Homep O6bem
cemecTtpa (yachbl) cemecTpa (4achbl) cemecTtpa (4achbl)
WcecnegoBaHme npuHUmMNoB
6 NOCTPOEHUsT Modenemn 1 2 3 2 2
BropasHoobpasus
WccnepoBanue
11 aHTPOMNOreHHOro KpyroBopoTa 1 2 3 2 2
BellecTBa
MccnegoBaHue nocneacTeui
aBapunHoro Bbibpoca
14 3arpAs3HAILLNX BELLECTB B 1 4 3 4 2
aTMOocEepHbIA BO3aYX Ha
npeanpusTumn
HopmupoBaHue cogepxxaHus
14 W NOCTYNNeHns 1 4 3 4 5 2
3arpsA3HAOLLNX BELLECTB B
BOAHbIE OOBEKTDI
YcTraHoBneHne HopMaT/BOB
15 Ha BbIOpOCHI Ans 1 4 3 4 2 2
AEeVCTBYIOLLEro NpeanpuaTus
Skonornyeckoe
17 npasoHapyLleHue 1 1 2 3 2 2
nocneacTeus
BCEIO: 18 18 4

POa
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5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa QOuyHoe 06y4eHne OuHo-3a04Hoe 3ao4yHoe oby4yeHune
y4e6HbIx dopma Y obyyeHune 4
Moaynewn, no
KOTOPEIM KOHTPOJ:lﬂ Howmep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
nposoauTcs 3HaHWu cemecTpa cemecTpa cemecTpa
KOHTPOJIb
1,2 [MCbMEHHBIN onpoc 1 2 3 2
2 MHavBuayanbHble 3agaHms 1 1 3 1
2 KoHTponbHasa pabota 2 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLUEIOCA

- OyHoe obyyeHne OuHo-3204HOG 3ao4yHoe o0y4yeHue
Buabl camocTtoATenbHom paboThl Y o6y4eHne Y
06yqarou.|,eroc;| Howmep Obbem Howmep O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (vacbl)
YCBOEHME TeOpEeTUHECKOro MaTtepmana 1 30 3 30 2 44
MoaroToBKa K NPaKTU4ECKNUM U 1 38 3 38 > 34
CEMMHaPCKNM 3aHATUAM
BbinonHeHne gomallHnx 3agaHunm > 18
(koHTpONbHOW PaboThl)
lMoaroToBKa K 3a4eTy 1 4 3 4 2 4
BCEIO: 72 72 100

7. OBPA3OBATEJIbHbIE TEXHOJNTIOINA

7.1. XapaKkTep1McTuKa BUAOB U UCTOJIb3yeMbIX MHHOBALMOHHbLIX (POPM YYE€OHbIX 3aHATUN

He npegycmoTpeHo

7.2. Cuctema oueHMBaHus ycneBaeMoCTn n AOCTMKEHUN oqualou.luxca AnA npomemyTquoﬁ
aTTecTauuun

TpaguumoHHas | X BannbHO-penTuHrosas

8. OBECIMNEYEHUE ANCLUUMNIUHDI

8.1. YuebHasa nuTtepaTtypa
a) ocHoBHas y4yebHasi nuTepartypa

1. KapneHkoB, C.X. Qkonorus [AnekTpoH. pecypc): y4ebHuk/ C.X. Kapnenkos. - M.: INoroc, 2014. -
399c. («KHura®oHg»: Pexum goctyna: http://www.knigafund.ru/books/178174)

2. CtagHvukun .B. Skonorus [OnekTpoHHbIW pecypc]: y4ebHuk ansi By3os/ I'.B. CtagHuukun.— CI16.:
XUMUSOAT, 2014.— 296 c. (3BC «IPRbooks»: Pexum goctyna: http://www.iprbookshop.ru/22548)

6) pononHuTensHasa yyebHas nutepaTypa

3. Pyackuii, B.B. OcHoBbl npupogononb3oBaHns [SNekTpoHHbIN pecypc): yyebHoe nocobue / B.B.
Pyocknin, B.U.CtypmaH. - M.: Jloroc, 2-e nsganue, 2014. - 208 c. («Knurad®onpgy»: Pexum goctyna:
http://www.knigafund.ru/books/172853)

4. Metpos., K.M. Obwas akonorusa: B3aumogenctane obLiecTsa n Npupoabl [SNeKTPoHHbIN pecypc]:
Y4yebHoe nocobue ansa By3os / K.M. MeTpos. - CMN6: Xumusgar, 2014. - 352 c. («KHnura®oHg»: Pexum
poctyna: http://www.knigafund.ru/books/172347)

5. BonkoBa, E.H. Qkonorusa [OnekTpoHHbIN pecypc]: y4ebHoe nocobue Ans NOArOTOBKM K UHTEPHET-
TectupoBanuio / E.H. Bonkoea.- CIM6.: CI6 I'YPIT, 2014. -105 c. (HNL, BWUT3: Pexum gocrtyna:
http://nizrp.narod.ru/metod/kafoxrokrsr/5.pdf)

8.2. NMepeveHb y4eGHO-MeTOOMYECKOrO obecneyeHus Ansi caMoCcToATeNbLHON PaboThbl
obyyalowmxca no gucumnnIMHe

1. 3aviues, B.A. lNpombiwneHHas akonorusi [ONeKTpoHHbIA pecypc]: yvyebHoe nocobue/ B.A. 3aiiues. - M.:
BNHOM. NabopaTopus 3HaHUN, 2015.— 383 C. (3BC «|PRbooks» Pexum gocrtyna:
http://www.iprbookshop.ru/12265)

2. Knumoea, .H. 3HeproctepexeHne Ha NPOMBILLINEHHBIX NPeanpuaTUsaX [ONeKTPoHHBI pecypc]: ydeGHoe
noco6bue/ I'.H. Knumosa.— Tomck: Tomckui nonutexHudeckuii yHnsepcuteT, 2014.— 180 c. (OBC «IPRbooks»
Pexwum goctyna: http://www.iprbookshop.ru/34743)
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3. BbikoB, A.MN. NHxeHepHasa akonorus. YacTb 4. OCHOBbI 3KOMOrMM NPOM3BOACTBA [ONEKTPOHHbIN pecypc]:
yyebHoe nocobue/ A.MN.BbikoB. HoBocubupck: HoBOCMOUPCKMIA rOCyAapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET,
2014.— 104 c. (BBC «IPRbooks» Pexum goctyna: http://www.iprbookshop.ru/44928)

8.3. NepeyeHb pecypcoB MHHOPMALMOHHO-TENIeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoauMbIX AN OCBOEHUSA AUCLMMNIINHbI
1.«EguHoe okHo fgocTyna kK obpasoBaTenbHbIM pecypcamy [QneKTpoHHbIn pecypc]. URL:
http://window.edu.ru/)

8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHONOIMIA, UCMOSIb3YyEeMbIX NPU OCYLLECTBIIEHUHU
oGpa3oBaTenbLHOro npouecca Nno gucuunsivMHe, BKO4Yasa nepevyeHb NporpaMMHOro obecnevyeHus u
MH(OPMALMOHHbIX CMPABO4YHbIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. MIHcbopmaumoHHo — npasosow noptan FAPAHT [GnekTpoHHbin pecypc]. URL: http://www.garant.ru,
4. KomnbtoTepHas cnpaBoyHo-npaBoBas cucteMma KoHcynbtaHTlnoc [OnekTpoHHbin pecypc]. URL:
http://www.consultant.ru,
5. bubnuorpaduyeckas n pedepatneHas 6a3a gaHHbIx Scopus [OnekTpoHHbIN pecypc]. URL:
http://www.scopus.com

8.5. OnucaHme matepmanbHO-TEXHMYECKON Ga3bl, HEOOXOAMMOM ANsA OCYyLLEeCTBIEHUA
obpa3oBaTenbLHOro npowuecca no AMcuunimnHe
1. CtangapTHO obopyaoBaHHas ayauTopust ¢ MyribTUMeAUAHbIM 060pYyaOBaHNEM

8.6. UHble cBeaeHus u (Mnu) matepuansl
JeMoHCTpaLUnoHHbIE U pa3daToyHble MaTepuarsbl

9. METOOAMYECKUE YKASAHUA ANA OBYHAKOLWUNXCA NO OCBOEHUIO

ANCLUUTIIUHBI

Buabl y4ebHbIx
3aHATUN 1
camocTosiTenbHas
paboTta
obyyvaromxces

OpFaHVI3aLIMF| OeATEeNIbHOCTU o6yqarou.leroc9|

Jlekummn

MpopaboTka paboyen nporpammel, yaensas ocoboe BHUMaHUE Lensam n 3agadam
CTPYKTYpe 1 cogepXaHuio OUCLMUNNUHbI.

KoHcnekT nekumi: kpaTko, cxemMaTU4YHO, nocrefoBaTenbHO (PUKCMPOBaTh
OCHOBHbIE NMOMOXEHUS, BbIBOALI U (DOPMYNMPOBKM; MOMEYaTb BaXXHbIE€ MbICIN,
BbIJENATb KMHOYEBLIE CIOBA, TEPMMWHbI.

MpoBepka TEPMUHOB, MOHATWIA: OCYLLECTBMATH C MOMOLLbIO SHUMKIONEANN,
cnoBape, CpaBOYHMKOB C BbIMUCHIBAHWMEM TOJSIKOBAHMWI B TETpaap.

PaboTa ¢ TeopeTMyecknm maTepuanom: HamT OTBET Ha BOMPOCHI B
pekomeHayemow nutepatype. Ecnu camoctonTensHO He yaaeTcs pa3obpaTbes B
maTepwuane, Heobxognmo chopmMynupoBaTb BONPOC 1 3a4aTh NpenofaBaTento.

MpakTnyeckne
3aHATUSA

Ha NPaKTUYECKMX 3aHATUSIX U CEMMHAPaX PasbsCHAIOTCH TEOPETUYECKME MOSIOKEHNS
Kypca, obyyarowmecs paboTaroT C KOHKPETHbIMU CUTYyauMsaMu, OBnagesaioT
HaBblkamu cbopa, aHanm3a n 06paboTkn nHopMaLMK ONA NPUHATUS
CaMOCTOSITENbHbIX PELUEHWNIA, HAaBbIKaM1 MOATOTOBKM UH(OPMAaLIMOHHBLIX 0630pOB U
aHanuTUYeCcKnx OTYETOB NO COOTBETCTBYHOLLEN TeMaTuKe; HaBblkaMu paboTbl B
MarnbIx rpynnax.
MoaroToBka K NpakTUYeCKMM 3aHATUSIM npegnornaraeT creaylolme Buabl paboT:

e MPOCMOTP pekoMeHAyeMow nuTepaTtypbl, paboTa C TEKCTOM;

e pelueHve 3a4ay no anroputmy.

CamocTtosaTenbHas
paboTta

pacLuMpeHmne 1 3aKpenneHne 3HaHUn, yMeHMN N HaBbIKOB, YCBOEHHbIX Ha
ayaMTOPHbIX 3aHATUSAX NMYTEM CaMOCTOATENbHOM NPopaboTkn y4ebHO-MeToaNYECKNX
MaTepumanos No ANCUUNIIMHE U APYTUM UCTOMHMUKAM MHGOpMaLmK;
BbIMNOSNIHEHNE KOHTPOSIbHON paboThl.
CamocrTosiTenbHasi paboTa BbINOMHAETCA MHANBUAYANBHO, a TakkKe MOXeT
NpoBOAUTbLCS MOA PYKOBOACTBOM MpenoaaBaTtens.

Mpu noaroToBke K 3a4eTy HEOGXOAMMO 03HAKOMUTLCS C NepeYHeM BOMPOCOB,
npopaboTaTb KOHCMEKTbI NEKLUA U NPAKTUYECKUX 3aHSTUIA, PEKOMEHOYEMYIO
nuTepaTtypy, Nony4YnTb KOHCYNbTaUMIO Y NpenogaBaTtens.
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10. ®OHA] OLIEHOYHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALUN

10.1. OnnucaHue nokasareneun n KputepueB oueHUBaHUA KOMMNeTeHUMn Ha Pa3fiInyHbIX 3Tanax nx
CbOpMMpOBaHVIFI, onucaHue LwkKan ougeHnBaHusa

10.1.1. NMoka3aTenu oueHUBaAHUA KOMNETEHLMA Ha 3Tanax ux ¢popmmpoBaHusi

Koa HanmeHoBaHue MpencraesneHne
KOMMeTeHL MmN o OLLEHOYHOro OLLEHOYHOro
lMokasaTenu oueHMBaHUS KOMNETEHLNI
(aTan ocBoeHus) cpencTtea cpencTtea B ooHAe
OlK-2 (1) dopmynupyeT OCHOBHbIE YcTHoe MepeyeHb
€CTEeCTBEHHOHAY4Hble MOHATUSA N 3aKOHbI. cobecenoBaHme BOMPOCOB K 3a4eTy
(43 Bonpoca)
BbisSiBNsieT eCTECTBEHHOHAYYHYIO0 CYLLHOCTb
npobnem, BO3HMKAOLWMX B X04€e
npodeccnoHanbHoOn AeATeNIbHOCTU
MpakTnyeckoe MpakTnyeckme
[enaeT BbIBOAbI O BO3MOXHOCTU NPOTEKAHUS 3agaHue 3agaHus
NpoLECCOoB B OKpyXKatloLem Mvpe (22 3apaHus)
OueHMBaeT kKa4eCTBO OKpY>KatoLLLEN cpeabl U
napameTpbl aHTPOMOreHHOro BO34enNcTBus

10.1.2. OnucaHue wWwkKan n KpUuTepmeB oL eHNBaHUA c(hOPMMPOBAHHOCTU KOMMNETEHL N
Kputepum oueHnBanmsa cchopMmpoBaHHOCTU KOMMNETEHLUN

OueHka no Kputepun oueHnsaHns chopMUPOBaHHOCTM KOMMNETEHLMM
TpaanUuMOHHOU
LIKane YcTHoe cobecegoBaHue MpakTnyeckoe 3agaHve

3auTeHo Ob6yuatowniica nokasblBaeT BCECTOPOHHEE U MNpaBunbHO nogobpan  anroputMm
rnybokoe 3HaHVWe OCHOBHbIX 3aKOHOMEPHOCTEN, | pelleHns npeanaraemMon 3agaudw,
CBOOOOHO OPMEHTUPYETCH B OCHOBHbIX nposen Heobxoammble
NOHATUAX, TEPMUHAX U onpedeneHunsx; YCBOWUM | BblMUCINEHNS, KOPPEKTHO
OCHOBHYIO U 3HAKOM C AOMOSHUTENLHON WHTEepnpeTnpoBan pesynbraTol.
nuTepaTypon.

He sauteHo Obyyvaowmiics He  umeeT  JOCTaToOMHOro | He cmor pewunTe MNpeanoXeHHY
YPOBHS  3HaHMS OUCUMUMIWHBI;  HE MOXET | 3agady, He MOXeT BOCMOfMb30BaTbCA
chopMynupoBaTb OCHOBHbIE 3aKOHOMEPHOCTW | MpeasiokKeHHbIMU opMynamu, He B
AVCUMNIUHBI,  NIIOXO  OPUEHTUPYETCA B | COCTOSSHUM  YCTPaHUTb  NOMapKu
OCHOBHbIX MOHATUAX U onpefeneHusx; Mrnoxo | gaxe noa PYKOBOACTBOM
3HaKOM C OCHOBHOW nWUTepaTypon; JonyckaeT | npenopaBaTterns

npun oTBeTE Ha 3a4eTe CylleCTBEeHHblIe OLINGKM
M He MOXeT YCTpaHUTb WX [axe nog
PYKOBOACTBOM MnpenogaBaTterns.

* CywjecmeeHHble owubku — HedocmamoyHasi enybuHa u 0co3HaHHOCMb omeema (Harnpumep, cmyOeHm He cMoe
npuMeHUMb meopemuyeckue 3HaHusi 0rsi 0O bACHeHUS SerneHul, 01 yCmaHo8IeHUSs MPUYUHHO-C/1edCMBeHHbIX cesa3el, CpagHeHUs u
Knaccugukayuu seneHul u m.d.).

* HecyuwjecmeeHHble owubKu — HerosiHoma omeema (Harnpumep, yryuieHue u3 suda Kakoeo-nubo HexapakmepHo2o ¢hakma,
O0oronIHeHUs Mpu onucaHuu rnpoyecca, s18M1eHUsi, 3akoHoMepHocmeul u m.d.); K HUM Moaym 6bimb OMHeCeHbl 02080PKU, O0MYU,eHHbIE
npu HesHUMamenbHocmu cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUA UITU UHbIE MaTepuarbl, HeO6XxoAuUMbIe ANA OLUEeHKN 3HaHUN,
YMeHUMN, HaBbLIKOB U (UNN) onbiTa AeATesNIbHOCTU, XapaKTepuayrouwue 3tanbl POpPMUpPOBaHUA

KOMMeTeHUun

10.2.1. NepeyeHb BONpocoB, pa3paboTaHHbIM B COOTBETCTBMU C YCTAaHOBJIEHHLIMU 3Tanamu
¢opMmupoBaHUA KOMNETEeHLUN

Ne Ne
/n dopMynupoBka BOMpPOCOB TeMbl

1 CaHuTapHas oxpaHa okpyXaruen cpegbl. Yem oHa oTnn4aeTcs OT OXpaHbl MPUpPOabI. 1
MpeameT akonorvs 1 ee 3HavyeHne Ansa NpUPOAONosb30BaHUA N OXpaHbl KavyecTBa 1

2 OKpyXatoLen cpefpl
3 OHepreTuka akocuctemsl. MNMuuwesas Lenb. 3akoH JInHgeMaHa 1 ero cBsidb C 3aKOHaMu U3NKK. 2
4 Csxnte Mexay cobon 3KOMOrni, CaHUTAPHYI0 U MHXEHEPHYIO OXPaHy OKpyXaloLlen cpefpl. 2
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CopaepxaHve UHXEeHepHON 3aLLnTbl OKpYXatoLen cpepbl Ha NpeanpuaTum U ero KoHevHas 3
5 3afjava.
[MoHATUE 0 caHUTapHOM OXpaHe OKpyXatoLlen cpeabl. YeM oxpaHa okpyxKatoLLlen cpeapl 3
6 OTNMYaeTCcHa OT OXpaHbl NPUPOAbI.
7 MyTK cokpalleHns KOHLeHTpaunii Bpe4HbIX BELECTB B BOAHbIX 06 beKTax. 3
8 OcHoBHbIe cnocobbl 04YMCTKN BbIOPOCOB BPeAHbIX BELWECTB B aTMocdepy. 3
9 IMyTn cokpaleHnss KOHUEHTpaUui BpeaHbIX BELWECTB B aTMocdepy 3
10 Bbuocdepa. Cocta, CTpyKTypa, rpaHuubl. AHTPONOreHHoe Bo3fencTene Ha buocdepy. 4
Cykueccusa akocuctembl. Ee 3HaueHre ons cenbCkoro Xo3amcTBa N TEXHNYECKOW NOMNUTUKN 4
11 JNIECHOro Komrrekca
12 BospgencTtene yenoBeka Ha akonornveckme daktopbl. CBSXXUTE OTBET C Bawlein Nnpodeccunen. 5
13 | Okonorudecknn daktop. Knaccudukaums. AHTponoreHHble oakTopbl U UX Knaccudumkaumns. >
3aKoHbl TONEpPaHTHOCTU 1 NuUMUTUPYLoLero cdakTopa. x 3HadeHne ans opraHnsaumnm 6
14 | caHMTapHOW OXpaHbl OKpyXatoLLen cpeabl.
15 [MoHATHE O TONEepPaHTHOCTU OpraHM3Ma K 9KONorm4eckomy cpaktopy. 6
16 | Skonornyeckas HUWa opraHnaMa. AHTPONOreHHoe BO3AENCTBME Ha SKONOTMYECKYIO HULLY. 7
17 | OCHOBHbIE CBOMCTBA 9KOCMCTEMBI. VX aKonorm4yeckas u Xxo3amcTBeHHas 3Ha4nMoCTb. 7
MoHATMe o nonynsaumun. BaxHenwme cBoncTBa NONynNaLUin, UMEIOLWME XO3ANCTBEHHOE 8
18 | 3Ha4eHue.
19 BuoreoueHo3 n akocuctema. CxOACTBO M pasnuyms. 8
20 KpyroBopoT BeLLecTB (Ha npuMepe yrnepoaa). 9
21 | NpupogHble pecypcbl 1 UX knaccugukaums. 10
PecypcHbIn unkn 1 ero akonornyeckoe 3aHadeHne. OTnmymne pecypcHoro Lmkna ot npupoaHoro 11
22 KpyroBopoTa BelllecTBa.
OcHoBHbIe BpeaHble BeLLIECTBa, NOCTYNaLLMNE B OKPY>KaOLLYKO cpefy OT NpeanpusaTum 12
23 oTpacsiv.
Kakumu npyvunHamu BbidaBaHa HEOBXOAMMOCTb HOPMUPOBAHNS COAEPXKaHUSA BPeOHbIX BELLECTB 12
24 | B BOAHbIX 9KOCUCTEMAX, B BO34YLUHOM GaccenHe.
25 | Okonoruyeckue nocneacTsys S3HEPronpon3BOACTBA N AHEPronoTpebneHus. 12
26 | BosgencTBue YenoBeka Ha 3KOCUCTEMbI, €ro XO3NCTBEHHbIE U 3KONOrMYeckme nocneacTBus. 12
MoHATMe 0 3arpsi3HeHMU cpeabl (3konornyecknii acnekT). Knaccmudmkauust opm 3arpsi3HeHus. 12
27 | MNpUYmHBI NHFPEAMEHTHOrO 3arpsa3HeHns.
28 OKOMNOrM4YeCKnin MOHUTOPUHT. YPOBHU MOHUTOPUHTA. 13
29 Okonorunyeckas akcneptusa. Ee 3agaum 1 npaBoBoe obecneveHune 13
30 | HopmaTuBbl Ha NOCTYNMIEHUE N coaepXaHne 3arpasHaLLnX BELLECTB B OKpyXarLlen cpeae. 13
B uem cocTouT Ka4ecTBO OKpyxatLLen cpedbl. Kak ero obecneumBatoT NPOMbILLIEHHbIE 13
31 npeanpuaTus.
32 | SddeKkT cymmanmu. 14
33 HopmupoBaHue 3arpsisHaoLMX BELLECTB B NOYBE. 14
34 HopmupoBaHue 3arpssHaoLmMX BELWECTB B BOAHbIX 9KOCUCTEMAX. 14
PasgenbHoe HopMUpoBaHWe coaepXXaHus 3arpsa3HsoLWLNX BELWecTB B aTMOCepHOM Bo3ayxe 1 14
35 | BogHbIX obbekTax. Yem OHO BbI3BaHO.
36 Hopmatus MNAOB. Ero ceasb c MNAK. 15
37 HopmunpoBaHue c6pocoB B BOAHbIE OO BEKTHI. 15
38 | OcHOBHble MCTOYHUKM 3arpsa3HeHus atmocdeps! B LIBMN 15
39 | OKOHOMMYECKUI MEXaHM3M YyNpaBrieHUs NPMPOLOOXPaHHON AeATENbHOCTLIO NPeanpuUATUS. 16
40 | DOKoNoro-skoHOMMYeCKUe 3a4a4vm Ha NPOMbILLNIEHHOM NpeanpUaTUN. 16
41 [MpaBoBas oxpaHa npupogbl. [NaBHble HOPMAaTMBHO-MPaBoOBbIe akTbl Poccuiickon Pegepaumm. 17
42 [MoHaTHE 0 NPMPOLOOXPaHUTENBHON OTBETCTBEHHOCTU. Buabl OTBETCTBEHHOCTW. 17
43 MoHaTtue o6 yuiepbe. Knaccndukaums yuiepba. 17

10.2.2. BapnaHT TMNOBbIX 3agaHui, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBIIEHHbIMU 3Tanamu
¢opMmupoBaHNA KOMNETEeHLUN

[:\1/?1 Ycnosusa TMNOBLIX 3adau OtBeT
1 Ha npeanpuatMn npousowsa pasrepMeTu3aumuss TexHonorndeckoro 6noka. | MpeBbiweHne
Jlabopatopusi 3a 20 MuWHYT npoBena 3aMepbl. 3Ha4yeHus, MOMNy4YeHHbIX | HOpMaTMBa
KOHUEHTpaLMn 1 addekTbl CyMMaLnii NpUBEOEHbI HUXE: nok:
BeuwecTtBO KoHueHTpauusa, mr/m3 NaK, mr/m3 AmMMUMaK;
AMMUaK 0,63 0,2 SdbdexT
MeTtunaueTtuneH 0,37 3 cymMmauum
CepoBoopos, 0,006 0,008 (AMMmmak
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cepoBoaopon)
Heobxogumo: onpeaenvTb BeLWecTBa, Y KOTOpbIX Habniogaetcs npeBbllleHue
HOpMaTuBa, a Takxke rpynny cymmauumn: AMMmnak u cepoBogopos.

2 | Ona pencTeByloWEro Npeanpustus  onpedenuTb  3HadeHue  makcumarnbHon | Cu=5,25 mr/m3
NPU3EeMHOM KOHLUEHTpauUMnm W paccTosiHWS, Ha KOTOpPOM oOHa obpasyeTca ans | xw=187,5m
BellecTBa Ans Nbifb.

MowHocTb Bbibpoca, M=80 r/c, 9t HeKTUBHOCTb OMUCTKM BbIBpocoB, 3=25%,
O6wem BbIbpoca, V=10 m3/c, BeicoTta Tpybbl, H=25 M, TemnepaTtypa Bo3agyxa,
TB03a=-10°C, Temnepatypa razoBo3gyLiHon cmecu, Traz=150°C, KoadppumumeHrT,
3aBUCALLMIA OT TemnepaTypHon ctpatudukaumm, A=160, BcnoMmoraTenbHbIn
koadppmumeHT d=15

3 Paccuntate wmHgekc 3arpsisHeHHocT Bogbl  (M3B) pgna  npo6bl  Bogpl | 3,1
NMOBEPXHOCTHOrO BoAHOro o6bekTa. KoHUeHTpauumn 3arpsasHSLLNX BELLLECTB:

BellecTtBo nokK, mr/n KoHueHTpaums, mr/n
XIMK 30 103,4
AntomMnHnn 0,04 0,05
YKenes3o obLuee 0,1 0,49
Menb 0,001 0,005
CsuHel, 0,006 0,005
Hukenb 0,01 0,015
Xnopuabl 300 20,39
Cynbdatbl 100 55,28
AmMmmmnak 0,5 0,11
BIMK5 3 8,3
PacTBOpEeHHbIN KMCnopos, 6 8,1

10.3. MeTtoguyeckue matepuansol,
onpegensowme npoueaypbl OLeHMBaHUA 3HAHUN, YMEHUI, BrageHun (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AesATeNIbHOCTU), XapaKTepu3yoLmuXx 3Tanbl POPMUPOBAHNA KOMNETEeHLN

10.3.1. YcnoBus gonycka obyyvaroulerocs K cgade 3adyeta U nopsifok NUKBMAALMKU akageMuyecKom
3a[0/HDKEHHOCTHU
MonoxeHne o npoBeaeHUn TeKyllero KOHTpOonA ycneBaeMoCTu U I'IpOMe)KyTO‘-IHOVI aTTectauumn
obyuatomxcs

10.3.2. ®opma npoBeAeHUs1 NPOMEXKYTOUYHOM aTTecTauum No gUcCLUNInHe

YCTHadA X NMMCbMEeHHasA KOMMNbOTEPHOE TECTUPOBAHNE NHadA

10.3.3. Oco6eHHOCTU NpoBeAeHUs 3a4eTa
Ha nogroToBky aaetcs He 6onee 30 MUHYT.
MpenogaBatenb, Ans  YTOYHeHMs MyOvHbI  OBNageHuMsl MartepuanoM, BrpaBe 3ajaTtb
OOMNOMHUTENbHBIA BONPOC MO NPONAEHHOMY 3a CEMECTP KypCy.
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