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1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUSA B
npouecce ocsoenust OITOII

B pesynbrate uzydenus nucumiuidHbl «lIpupomooxpaHHbie TEXHOJIOTHH U
MEpOTIpUATHUS B dHEpreTuke» olydarommecs, B coorBerctBuu ¢ ®I'OC BO mo
HanpaiieHuto noarotoku  13.04.01 — TermmosHepreTuka W TEIJIOTEXHHUKA,
YTBEPKJICHHOTO TMpUKa3oM MuHHUCTepcTBa o0O0pa3oBaHus U Hayku PO or
28.02.2018 1. Ne 146, dbopMupyIOT CICAYIONIYI0 KOMIICTCHIINIO, YKAa3aHHYIO B
Tabnwure 1:

Tabmuna 1
®opMUpPOBaHME KOMIIETEHIIUI B IIpouecce U3y4eHHu sl JUCHMIIJIMHBI
«IIpupoaooxpaHHbie TEXHOJOTHU U MEPONPUSATHUS B IHEPreTUKE)

Kommerenimsa WNHpukatopsl DTansl Bunel 3apstuii | OueHoYHBIE
Kox | Hammenosanue JIOCTHKEHHMS (dhopmMupoBaH IS CpelcTBa JIIs
KOMITETEHIIMI us (hopMupoBaHU OIIEHKHU
KOMIIETEHLINHI 1 YpOBHS
B TIpoIiecce KOMITETeHIINHA | C(hOPMHUPOBAH
OCBOCHHMS HOCTH
OIIOI1 KOMIIETEHIIUHA
(cemectp)
1 2 3 4 5 6
[IK- | Criocoben [IK-7.1 2 JICKIIVH, YeTHblit
7 (hopMynupoBaTh HemoHCcTpHpyeT MPaKTHYECKHE | OTpoc,
3aIaHns 10 | 3HaHWE TIOKa3aTeJeH 3aHATHS YCTHBIN
MOBBIIICHUIO 9KOJIOTHYECKOM JIOKJIag,
JKOJIOTHYECKOH 06€e30MmacHOCTH Ha MIPAKTHYECKUE
0€30I1aCHOCTH B | 00ObeKTax 3aHATHUA,
TEIJIOPHEPTeTUKE, poheCcCHOHATBHOMN CaMOCTOSTEIb
TEIUIOTEXHHUKE U | IeSITENHHOCTH Has pabora.
TEIIOTEXHOIOTUIX
[1K-7.2
Pa3pabarbiBaeT
MEpPOTIPUATHUS j3(0)
ITOBBIIIIEHUIO
9KOJIOTHYECKOM
Oe3omacHoCTH B cepe
poheCcCHOHAIBHOMN
ESITENHHOCTH
[Ipumeuanue:

Komnerenuus [1K-7 — taxxe popmupyercs B X0/1€ OCBOCHHUS AUCIUIUIMH:
«IIpupogooxpaHHbIE TEXHOJOTMM W MEPONPHUATHS B TEIUIODHEPIETUKE U
TEIJIOTEXHUKE», a TakKe B XOJ€ 3allluThl BBIMTYCKHOM KBadu(UKAIMOHHON
paboThI, BKIIOUYAs MOATOTOBKY K MIPOLIEYPE 3aIUTHI U MPOLEAYPY 3AIIUTHI.



2. Onucanue nmokasareseid M KpuTepueB OLCHUBAHUS KOMITeTEeHIIUI

Ha pa3/iIMYHbIX 3Tallax ux q)OpMI/IPOBaHI/Iﬂ, OIIHCAaHHC IIKAJ ONCHUBaAHUA

IlepedyeHb OLIEHOYHBIX CPEICTB

Ne i/

HamnmenoBanue
OLIEHOYHOT'O CPEACTBA

KpaTKai[ XapaKTCpUCTHKaA
OIICHOYHOT'O CPCACTBA

IIpencrasnenue OLEHOYHOTO
cpeacta B DOC

YCTHBIA OIpOC

CpeICTBO KOHTPOJIS,
OpPraHU30BaHHOE KaK yCTHBIN
orpoc Mearorn4eckoro
paboTHHKA ¢ o0y4aromumcs Mo
MocjeHed MpoiieHHO Teme
Ha MPaKTHYECKOM 30171
71a00PAaTOPHOM 3aHITHUU

nepeveHb BOMPOCOB JIJIsl yCTHOTO
ompoca

JIOKJIA

HPOIYKT CAMOCTOSTEITLHOM
paboTsI o0yUaromierocs,
MPEICTaBIISIIOIINIA COO0H
KpaTKoe U3JI0KECHUE B YCTHOM
BH/JIC MTOJTY4YEHHBIX PE3YJIbTaTOB
TEOPETUIECKOro aHan3a
OIPEEICHHOW HayqHO!
(y4eOHO-HCCIIeIOBATEIHCKON)
TEMBI, TI€ aBTOP PaCKPhIBACT
CYTh UCCIICyEMOU MPOOJIEMBI,
IMPUBOAUT PA3JINYHBIC TOUKHN
3peHus, a TaKKe COOCTBEHHBIC
B3TJI1bI HA HEC

TEMBI JOKJIaga

npakTuyeckas pabora

CpPEeICTBO, HAIlpaBJIEHHOE Ha
BBIPa0OTKY y oOydaromerocs
MPAKTUYECKUX YMEHHH,
CBSI3aHHBIX C 00001IeHIEM U
UHTEpIpETALUEH TeX Win
UHBIX HAy4YHBIX MaTE€pHaJoB,
UCIIOJIb30BaHKE MOTYYEHHBIX
pEe3ynbTaTOB Il OCBOCHHUS
HOBBIX TEM.

Tewmsbl npakTHYEeCKUX padoT

CaMOCTOSITEIbHAS
pabota

METO/, KOTOPBII NIO3BOJISIET
BBISIBUTH YPOBEHb 3HAHUM,
YMEHHMH U HaBBIKOB
CaMOCTOSITEIbHOI'O IOUCKA U
aHanm3a uHhopManuu

MEPEUCHb BOIIPOCOB IJIA
CaAMOCTOATCIBHOTO U3YUCHUA

IIporpamma oueHUBaAHUSI KOHTPOJIMPYEMOM IMCUUIIIMHE

Taomuma 3

KonTposmnpyembie
pasaeJbl
(TeMBbl JUCHUIIUHBI)

Kon
KOHTPOJIMPYeMOM
KOMIIeTeHIUH (WJIN
ee YacTH)

HaumenoBanue
OLICHOYHOI'0 CPeACTBA

2

3

4

1. | Pa3BuTHe »HEpreTHKH H

I1K-7

YcTHBIN onpoc.




Kon

Ne Konrpoaupyewrre KOHTPOJIHUpPYeMOii HaumeHoBaHue
n/n pasieinl KOMIIeTeHIUH (MJIH OLICHOYHOI0 CPEACTBA
(TeMbI JUCHMIJIHHBI)
ee 4YacTH)

1 2 3 4
9KOJIOTHS.  3arpsi3HEHUs CamocrosiTenbHas padboTa.
atMocdepsl  BBIOpOCAMHU
IPOMBIIIJICHHBIX
NPEANPUATHI u
CEeIbCKOXO035MCTBEHHBIX
IPOM3BOJICTB

2. | 3arpsiznenue armocdepst | [TK-7
IPOAYKTaMU CTOpaHUs VYerusiit onpoc. Ilpaktuyeckoe 3anarue.
TBEP/OI0 U KUJKOTO CamocrosiTenbHas padboTa.
TOIIJIUB

3. | Cyxas ouncrtka | [1K-7
BBIOPOCOB. § Mertonbl VeTHbIit ompoc.
TEPMHUUECKON
I — CamocrositenbHas padora.
BBIOPOCOB.

4. | TexHonoruu IK-7 .

HeCyIb(hypusamH Ha YcTHBIM onpoc.
CamocrosiTenbHas padora.
TOC.

S. | Meroauka pacuera [K-7
KOHIICHTpAIuil B
aTMoc(hepHOM BO3ITyXe
BPEIHBIX BELIECTB, VYerasiit onpoc. Ilpaktuueckoe 3anarue.
COJIEpXKAIINXCS B CamocrosiTenpHas padora.
BbIOpOCax MpeAnpUsTHIA
(B cootBerctBuM ¢ OH/I-

86).

6. | Ouncrka npIMOBBIX Ta3oB | [IK-7 YcTHBIN 0Onpoc.

OT OKHCJIOB CEPBHI. CamocTosTenbHas padboTa.

7. | TexHonorus JEHUTPALUU
pu CKUTAHMU | [[K-7 YcTHBI onpoc.
DHEPreTUYECKUX TOIUINB CamocrosrenbHas paboTa.
Ha TOC.

8. | 3omoynaBnuBaHue Ha .

TOC. JpiMOBBIE u | TIK-7 ¥ CTHI Opoc.
CamocrosrenbHas paboTa.
BEHTHJISIIUOHHBIE TPYOBI
9. | Tumsl ABIMOBBIX TPYO. K-7 VYerubiit onpoc. [Ipaktudeckoe 3aHsATHE.
CamocrosTenbHas paboTa.
10. | TexHOIOTHUN 3aIIUTLI OT
BpeaHelx copocoB TOC, | k-7 VYernelii onpoc.

ADC, XHMHYECKOTO H
TEIJIOBOT'O 3arpsI3HEHUMN.

CamocrosiTenpHas pabora.




Onucanue nokasarese H KpUTepueB OLEHUBAHUA KOMIIETEHUIMH 110
aucuunnHe «IIpupogooxpaHHbie TEXHOJIOTHH U MEPONIPUATHS B
JHEPreTHKe» HA PA3JIMYHBIX ITanax uX (pOpMHPOBAHUs, ONMMCAHUE HIKAJ

OLICHUBaAHUA
Tabmauua 4
Kon IInanupyemslie Ilokazarenun u KpUTEpUN OLICHUBAHMSI PE3YJIBTATOB O0YUEHMSI
KOMIIETEHII | pe3yibTaThbl HIDKE MOPOTOBBIM | IPOABUHYTHIM | BBICOKHUI
1, DTaIlbl 00y4deHus IOPOTOBOTO YPOBEHb YPOBEHb YpOBEHb
OCBOCHHS YPOBHSI (ynoBieTBopu (xoporo) (oTIHMYHO)
KOMITETCHIIH (HEeyIOBIETBOPHU TEJIBHO)

u TEJIHHO)

1 2 3 4 5 6
I1K-7, 3HAeT: oOyuaromuiics oOyuatomuiic | oOyuaromuiic | oOyuarou
lxypc HE 3HAeT | A A ucs

3HAYUTEIBHON JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPH
9acTH €T 3HaHUS eT 3HaHue pyer
MIPOrPaMMHOTO TOJILKO MaTepuana, 3HaHHE
Marepuaa, OCHOBHOTO HE JIOIyCKaeT | Marepuasia
IJI0XO0 MaTepuaa, CYUIECTBEHHBI | IO
OPUEHTUPYETCS B | HO HE 3HAET X (ocnosam
Marepuale JleTajen, HETOYHOCTEH | npupoooox
(ocrosbl JIOITYCKaeT 1o DAHHBIX
npupooooxpann | HeTouHOCTH, | (0cHo6aM MexHono2U
bIX MEXHONI02UU 6 | I0IIyCKaeT npupooooxpa | u 8
menyiodHep2emuK | HETOYHOCTU B | HHbIX meniosHep
e, cxembl  u | GOPMYIIUPOBK | MEXHONO2UL 8 | 2emuKe,
Xapakmepucmuk | ax, HapyIllaeT | meniodHepee | cxemam U
u Haubonee | TOTUYECKYIO | muKe; cxemam | xapakmepu
BANCHBIX nocrneaoBaren | u cmuxkam
yempoticme U | BHOCTb B xapaxkmepucm | Hauboee
azpecamos  0nA | U3NOKEHUU uxkam BANCHBIX
3auumol MIPOrpaMMHOT | Haubonee yempotuicme
OKpyHrcaroueti 0 MaTepuana | 8aJHCHbIX u
cpeobl om | (ocHosbl yempoticmé U | azpe2amos
8DEOHbIX npupooooxpa | azpe2amos ons
8b10p0CO8 HA | HHbIX Onsl  3aWumvl | 3aujumsl
0b6vexmax MexHoNo2Ull 8 | OKpydcaouell | OKpyHcao
MeniodHep2emuK | meniosHepae | cpeovl om | weu cpeovi
u), He 3HAeT | muKe, cxemvl | BPEOHbIX om
MPaKTHKY u 8b10POCO8 HA | BPEOHbIX
MIPUMEHECHHUS xapakmepucm | 00vexmax 8b10p0CO8
Marepuaa, uKu Haubonee | meniosHepze | Ha
JIOIyCKaeT BAICHBIX MUK 06vekmax
CYIIECTBEHHBIE | ycmpoucme u mensiodHep
OLIMOKH azpezamos 2emuKiL)
ons  3auumol , TIPaKTUKH
OKpyHcaroueti MPUMEHEHU
cpeobl om S
8peOHbIX MaTepuarna,
8b10p0CO8 Ha HCYCPIBIBA




obvekmax FOIIE u
menyiodHepze nocienoBa
MUKu) TEJILHO,
YETKO "
JIOTUYHO
u3jaraer
MmaTepua,
XOPOIIO
OpPUEHTHUPY
eTcs B
MaTepuare,
HE
3aTpyaHSET
csl c
OTBETOM
npu
BUJIOU3MEH
SHUU
3aaHUI
ymeer: HE yMeeT | B LIEJIOM | B nesnom | chopMupoB
HCIOJIb30BaTh YCIICITHOE, HO | YCIIEIIHOE, HO | aHHOE
METOTbI U | HE CHCTEMHOE | CO/IepIKalllie | YMEHHUeE
MIPUEMBI yMEHHE OTJENbHbIE (paccuumot
(paccuumvisamo | (paccuumoiéa | IpooOEIHI, eamo
KOIUuecmeo U | mo YMEHHE KOu4uecms
8ped om copocos | konuuecmso u | (paccuumvisa | 0 u  6peo
u 6vibpocos Ha | ped om | mo om
0O0vekmax cbpocos u | Konuyecmeo u | copocos u
menjiodHepeemux | 6b16pocos Ha | 6ped om | 8b1OpoCcos
u),  JOIMYyCKaeT | obvexmax cbpocos u | Ha
CYIIECTBEHHbBIE menjiosHepze | 8b10poCco8 Ha | 00beKmax
OIINOKH, MuKu), 0bvexmax mensiodHep
HEYBEPEHHO,  C | UCIONB3YS menjiodnepee | 2emuKu),
OOJIBIIIUMU COBPEMCHHBIC | MUKLL), UCTIONB3YS
3aTPyJHEHUSIMU | METOIBI U | UCTIONB3YS COBpEMEHH
BBITIONTHSIET MOKa3aTeu COBPEMEHHBIEC | bI€ METOJbI
CaMOCTOSITENIbHY | OIICHKH METO/TBI u|u
10 paobory, MOKa3aTen MOKa3aTeH
OOJIBIITUHCTBO TaKOW OLEHKHU | TaKOM
3aJaHuH, OILICHKH
MPEyCMOTPEHH
BIX IIPOrPaMMOMU
JTUCITUTUIAHBI, HE
BBITIOJTHEHO
BJajieeT o0yJaromumncs B IIEJIOM B IIEJIOM YCIIEIIHOE
HABBIKAMU: HE BJIaJIeeT YCIIEIIHOE, HO | YCIENIHOE, HO | U
HaBBIKaMH TI0 HE CHCTEMHOE | COepKallee | CHCTEMHOE
MIPUMEHEHUIO BIIQJICHUE OTJENbHbBIE BJIQJICHUE
(memooux HaBBIKaMH 110 | MPOOEITBI WJIM | HaBBIKAMU
paspabomku u MPUMEHEHHUIO | COMPOBOXKIAIO | 11O
pacuema (memooux Tieecst MIPUMCHCHH




Meponpusimuti no | pazpabomku u | OTACTLHBIMA | FO

oxpane npupoosl | pacuema OLIMOKaMU (memooux
Ha 06vekmax Meponpusimutl | BIaJCHUE paspabomx
Meni0dHepeemuK | no oxpane HaBBIKAMHU 110 | U U

u), TOIyCKaeT npupoosl Ha | IPUMEHEHUIO | pacuema
CYILIECTBEHHBIC obvexmax (memooux Meponpus
omoOKH, C meniosnepee | paspabomku u | muti no
OOJIBIITUMHU IMUKU) pacuema oxpane
3aTpyAHCHUSIMH Meponpusimuil | npupoobl
BBIMOJIHSICT no oxpaue Ha
CaMOCTOSTEIIbHY npupoovl Ha obvexmax
10 pabory, 00veKmax menjiosHep
OOJIBIITMHCTBO menjiodHepee | 2emuKu)
PeAyCMOTPEHH MUK

BIX MPOrPaMMOU

JTUCIUTUTHHBI HE

BBIIOJIHEHO

3. TunoBbie KOHTPOJILHBbIE 3aIaHUS UJIM MHbIE MAaTEPUAJIbI,
He00X0AuMBIe /151 OCHKU 3HAHUUA, YMEHHU i, HABBIKOB M (WJIH) ONbITA
AeATeJIbHOCTH, XaPAKTEePU3YIIHUX ITalbl GOPMUPOBAHMS KOMIIETEHIIUH B
npouecce 0CBOeHHs1 00pa3oBaTeIbHOM NMPOrPaMMbl

3.1. Joxaaambl

BelInoniHEHE yCTHOTO JOKJIaga B IIOJIHOM MEPE PACKPbIBAET TBOPYECKUN
HOJXOJl OOydarolmMxcs K CaMOCTOATENILHOW MpOpabOTKE HOBOIO MaTepHaa,
MO3BOJISIET OLICHUTh CTENEHb FOTOBHOCTH YYalllUXCS K CaMOCTOSITEIbHOMY BbIOOpY
aKTyaJbHBIX MPOOJIEM AMCUMIUIMHEL. JlaHHBIN BUA TBOpYECKOW PAOOTHI MO3BOJISET
00y4YarolMMCsl OBJIA/IETh HABBIKAMH CHCTEMAaTH3allMi MaTepuaa, pa3BUBacT yMEHUE
KOHKPETU3UpPOBaTh H  0000mmare MpoOJeMbl U TEPCHEKTUBBI  PA3BUTHUSA
MEXIYHApOJHOW TOPrOBJIM M BAIIOTHBIX PBIHKOB HAa OCHOBE AaHAJIM3a MacCUBa
HAyYHOM M TEpUOJMYECKON JHUTeparypbl MO BbIOpaHHON Teme. PekomeHnmyemas

TeMaTUKa YCTHBIX JIOKJIQJIOB MO JUCIUILUIMHE MpUBEJIEHA B Ta0IUIIE 5.
Tabnwma 5
TeMbl 10KJIA/10B, peKOMEHIyeMble K NMOAr0TOBKe MPH U3y4YeHUH AU CIUTIMHBI
«I[IpupoaooxpaHHbIe TEXHOJIOTHH H MEPONPUSATHS B YHEPTreTHKE)

No T
i €MBI TOKJIAI0B
1 2

1 | HoxymeHntamusi HeoOxomumas Ha TOC nmiusg  OpraHu3alud  TPUPOIAOOXPAHHON
JIEATEIIbHOCTH Y B3aUMOJICHCTBUE C MECTHBIMU KOHTPOJIUPYIOIMMH OpraHaMH.

2 | [IpaBoBas 1 HOpMaTHBHAS 0a3a MPUPOIOOXPAHHON NEATETLHOCTH

3 | Akyctuueckoe — BozaeiictBue @ TOC  Ha  OKpYXKArOIIYIO cpeny. OCHOBHBIE
OrpaHUYEHUS Ha aKyCTHYECKHE BO3/IEHCTBHSL.

4 | Texnonoruu cokpamenus Bogonorpednerus TOC.

5 | TexHOJIOTUH COKpALIEHUs 3arPSI3HEHHBIX CTOKOB.

6 | Orpanmuenue ¢pusnyeckoro BozaencTBrsi TOC Ha OKPYKAIOIIYIO CPENY.

7 | bopb0a ¢ 3amMazydyeBaHHEM U 3aMacIMBAaHHEM CTOKOB, KOHTPOJIb NaBOJKOBBIX CTOKOB

8




Ne

Temrbl fokIag0B
/o

=

2

oo

Opranuzanys ppI003aIUTHBIX COOPYKEHUH.

9 | I'ocynapcTBEeHHBIN KOHTPOJIb M PEryIUpoBaHe 00pa3oBaHusl U HAKOIICHUS] OTXOJIOB.

10 | Dkosornyeckuii MacmopT NPEATIPHUSTHSI.

11 | Dxonomuueckas 3h(HEKTHUBHOCTh MPUPOIOOXPAHHBIX MEPOIPHUSITHH.

12 | Dkojoruyeckoe cTpaxoBaHUE.

13 | I'ocynapcTBeHHBIE OpPraHbl YIPaBICHUS] OXPaHOU TPUPOIBL.

3.2 [IpakTHyeckue 3aHATHUS

[IpakTyeckre 3aHATUS MPOBOAATCA IOCIE W3YYEHHS TEOPETHUYECKOTO
Marepuaia 1o Teme, U CIYXKar JJIsl 3aKpeIUICHUs [OJIYYCHHBIX 3HAHUM, OCBOCHUS
YyMEHUW M HampaBieHbl Ha (OPMHUPOBAHUE YCTAHOBJIEHHBIX YYEOHBIM IUIAHOM
KOMIIETCHIIUM.

TemaTMka TPAKTUYECKUMX 3aHATHM CBA3aHa C  PAaCcCMATPUBAEMBIM
TEOPETUYECKUM JIEKIIMOHHBIM MaTEPHUAIOM.

IIpumep TUIIOBOIO pacyera:

3amanue: PaccuuTtaTh KOJWYECTBO TBEPABIX dYacTHI] (30j1a YroJibHas)
BBIOpACHIBAEMBIX B aTMOC(EpPy OTOMUTETHLHON KOTEIBLHOM.

YcinoBue: B OTONUTENBHOM KOTEIBHOW CHXKUIACTCsl KaMEHHBIA YIrOJb.
[IpopomxuTenbHOCTh oTOnUTENbHOTO niepuona 200 guei. Pacxon yris B caMblii
xoJioaHbI Mecal 55 1. [laponpousBoautensHocTh KoTioarperara 0,6 1/4. 3a rox
KoTeabHas notpedsier 320 T KaMEeHHOTO YTJIS.

BapuanTsl 3amanuii

XapakTepuCTHUKa KAMEHHOTO yIiisl (IpYU HOPMAaJIbHBIX YCIOBHUSX )

Bapuant 307bHOCTS , %0 Conepxanue Huzmas
cepsl, % TETJIOTa CrOpaHus,
M JTx/xr
1 28 3,5 18,5
2 39 4,2 9,88
3 23 4,1 20,91
4 27 1,0 17,93
5 22 0,4 17,33
6 16 0,4 18,17
7 13,2 0,4 22,93
8 18,6 0,6 25,2
9 14,1 0,6 27,51
10 27,9 0,8 21,84
Memoouka pewienusn

BasoBelil BEIOpoC neTyuei 307161 ONpenensoT CIeayomuM o0pa3om, T/TOA!
9




M,=0,01-B-A; -Ay; (1-V,)

rae B — dakTuyeckuii pacxoj TOMIMBA, T/TOT;

A — 30HAJIBHOCTH TOILJINBA, %0;

Ay, — 11071 3071BI, YHOCUMOM I'a3aMH U3 KOTJIA,

V, - 10J1 TBEPABIX YaCTHI], YJIABIUBAEMBIX B 30JI0YJIOBUTEIISX.

MakcuMalIlbHO pa30BbI BBIOPOC JIETy4deH 30JIbI ONPEISSIOT CISAYIOITUM
obpazom, r/c:

M,'=0,01-B"A; “Ay, <(1-V;)

rae B' - MakcuMaIbHBIN pacxol TOIUINBA, T/C;

A, ' —30HAJIBHOCTH TOILINBA, %0;

Ay —110J151 30J1bI, YHOCHMOM razaMy U3 KOTJIa,

V, - 10J1 TBEPIBIX YACTHI], YIABIUBAEMBIX B 30JI0YJTOBUTEIIAX.

BanoBsiif BBIOpPOC 30JIBHBIX OCTAaTKOB (CaXbl) MPH CHKUTAHUU TBEPJIOTO
TOILJIMBA OIPEEIAETCS CISAYIONIUM 00pa3oM, T/TO:

_ 4
M= 0,01-B-(1-V;)(q" ynoca "Qr/32,68)
rae B — dakTuyeckuit pacxo/ TOTUIMBA, T/TOT;,
V, - 10JI TBEPABIX YaCTHII, YIABINBAEMBIX B 30J10YJIOBUTEIISX;
4 o

0" yaoca — IOTEPH TEILIA OT MEXAHMYECKON HEMOJHOTHI CTOPAHUS TOILIMBA, %0

Qr - HU3Kas TEIIoTa cropaHus ToruBa, MJK/Kr.

MakcuMalIbHO pa30BBIi BEIOPOC 30JIBHBIX OCTATKOB (CaXKbl) MPH CKUTAHUU
TBEPJIOTO TOILJIMBA ONPEIESAETCS CIECIYIOIUM 00pa3oM, I/c:

_ 4
M '=0,01-B"(1-V;)(q" yuoca " Qi/32,68)

rae B' - dakTuueckuit pacxo TOMIMBA, I/C;

\/43 - J10JIs1 TBEPJIbIX YACTHII, YIaBIUBAEMBIX B 30JI0YJIOBUTENISAX;

0" yroca — OTEPH TEILIA OT MEXaHMYECKON HEMOJHOTHI CTOPAaHUs TOIIIMBA, %0

Q; - HU3Kas TETUI0Ta CropaHus TorumBa, M Jx/Kr.

3.3. IIpomeskyTOUuHaAsl aTTECTAIUSA

- BHJI IPOMEKYTOUYHOM aTTECTAI[MU B COOTBETCTBUU C YUYCOHBIM TIJIAHOM I10
HarnpasyieHUto noArotoBku 13.04.01 TemnosHepreTrika v TEIJIOTEXHUKA — 3a4ET

- [lenpt0o  mpoBeACHUA IPOMEKYTOYHOM arrecrauud - 3a4yera -
ABJIIETCSI KOMIUIEKCHasT W  OOBEKTHBHAsi OIICHKAa KauecTBa  YCBOCHUS
OOyJaromuMHUCd  TEOPETUYECKUX  3HAHUM,  yMEHHUS  CHCTEMaTU3UPOBATH
MOJTyYEHHbIC 3HAHUS U MPUMEHATh UX K PEIICHUI0 MPAKTUYECKUX 3aj]ay, YPOBHS
c(hOopMHUPOBAHHOCTHU KOMIIETEHIUN npu OCBOCHUU JTVCHIUTUTAHBI
«IIpupogooxpaHHbIe TEXHOJIOTUN U MEPOIIPUSITUSI B SHEPTETUKE.

BOHpOCI)I, BBIHOCHMBIC HA 3a49€T

OcHOBHBIE pa3zienbl IKOJIOTUN

DKOJOTHYeCKHEe MPOOIEMBI.

Bupl BO31eHCTBYS HA OKPYKAOLIYIO CPENY.

Mepbl CTUMYTHPOBaHMS PALIMOHATILHOTO MPUPOI0NOIB30BaHUS.
Bsaumopeiicteue TOC u okpyskarowei cpesl.

agbrwpnE
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DKosorn4yecKkue TPy IHOCTH 3HepreTuku B Poccum.

DKOoJIOrn4YecKue HeI0CTaTKU HETPAIUIIMOHHBIX HCTOYHUKOB 3JIEKTPOIHEPTUH.
DHEProdKOIIOTUIECKUE 33/1a4H.

[To kakuM sKOJTOTHMYECKUM HapameTpaM ucnodibzoBanue TOC npeanourutensuee ADC?

10 Kem ycranaBnuBaercsa rurnenndeckuil Hopmatus [IJIK 3arpssssromero BemiecrBa B
atMochepHOM BO3ayxe Haceln€HHbIX MecT? B kakom nmokymente mpuBeneHbl [IJIK Takumx
BELIECTB?

11. Kak oxapakTrepu3oBaTh IIOCIEACTBUS BO3JCHCTBUS HAa YEIOBEKa 3arps3HAIOLIErO
BEIIECTBA, KOTOpoe Haxoautcs B npeaenax [IJIK wnm, nanpotus — npessimaet [TK?

12. Kakue Buapl IIJIK ycraHaBimBaroTCsS B CBSI3U C JIMMUTHPYIOUIMMH IIOKa3aTeIsIMU
BPEIHOCTH, B KakuX equHuIax uzmepstorcs [IJIK?

13. Yro monumaercs moa pedIeKTOPHBIM, PE30POTUBHBIM BO3JACHCTBUAMH (HA YEJIOBEKA)
BPEIHOI0O BEIIEeCTBA. B KakOM JOKyMEHTE MOXXHO HaWTH yKa3aHUSA O XapaKTepe BO3JCUCTBUSA
BB.

14. Kakumu napamerpamu  xapakrepusytorcss IIJIK  3arpssssromux  BemectB (B
coorBeTcTBUH ¢ Tabmunei u3 I'H 2.1.6.695-98).

15. Kaknie TeXHMYECKHE YCTPOWCTBAa MPHUMEHSIOTCS IS yJIaBIMBAaHUS  TBUIM CYXHM
CIoco0oM (C X KpaTKOW XapaKTEPUCTHUKOMN ).

16. Kakrie TeXxHMYECKHE YCTPOWCTBA NPUMEHSIIOTCA [UIS YJIABJIMBAHUS IBUTH MOKPBIM
Croco0oM (C X KpaTKOW XapaKTEPUCTHUKON ).

17. Paccka3ath 00 ycTpolicTBe W paboTe (QMIBTPOB (B TOM YHCIC — PYKABHBIX), BBIOOpE
MaTepHaIoB /i GUIBTPOB.

18. YcTpoiicTBO  KAMO3MHHBIX  PEMIETOK, IBUICOCAAUTENBHBIX Kamep. [lapamerpsi,
BJIMSIIOIIME HA PAcUET MbUICOCATUTEIbHBIX KaMep.

19. YcTpoiicTBO ¥ IPUHIIHI ACUCTBUS IUKIIOHA.

20. barapeliHple ITUKIIOHBI.

21. BuxpeBble MbUICYIOBUTEIH.

22. YKanro3uitHble NbUICYTOBUTENH.

23. Jlate ompeneneHue MOHATHS «abcopOis». [IpuBecTr MpUMeEphI UCITOJIB30BAHUS METO/IA
abcopOLMK B TEXHUUECKUX YCTPOICTBAX.

24. ®opcyHOUYHBIN M IEHTPOOECKHBIN CKPYOOepHI.

25. YcTpoiicTBO M MPpUHIMI JeiicTBUs ckpyOOepa BenTypu.

26. bBap6oTakHO-TICHHBIE TBIICYIOBUTEIH.

27. COOTHOIIIEHHE KaKHX MapaMeTpOB ONpeAeNseT ABIKYILYIO cruity abcopounu?

28. Busl Haca/IoK, UCTIOIB3YEMBIX B abcopOepax.

29. Yrunuzauus, yAajgeHue MaTepualioB, 0Opa3yloluxcs B pe3yiabTaTe OYUCTKH METOJIOM
abcopOruu.

30. OxapakTepHu30BaTh METO/Ibl TEPMUUECKOI HEHTpanu3aluu BpeJHBIX TPUMECEH.

31. B kakux cirydasx 1einecoo0pa3zHo MpsIMOE CKUTAHUE Ta30BbIX BEIOPOCOB?

32. Kakue GaxkTopbl BIUSIOT Ha 3()(PEKTUBHOCTH YCTPOICTB TEPMUUECKOTO OKUCIICHUS.

33.B uéM CyTh KAaTAIATHYECKOTO METOJa TEPMHUUECKOW HEHUTpalu3aluyd BPETHBIX
npumecein?

34. Tlonsitre aecynbhypu3aium

35. Jlecynbdypusanus TBEpAOro TOIUIHBA.

36. I'maporeHu3anus.

37. T'azudukanus yris.

38. KpekuHr.

39. IIuporazudukaiys BHICOKOCEPHUCTBIX CIIAHIIEB.

40. lecynbdypu3zaius B KOTJIC.

41. Meton npsiMmoro o0ecceprBaHuUs.

42. Tlpouecc razudukanun cepaucToro mMazyra aa TOC.

©oN>
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43. Ilpenmy1iecTBa U HEAOCTATKU Ta3u(PUKALIMU C OUUCTKON MPOIYKTOB Ta3u(pukanum ot
CepBl.

44. Onumure npoLecc CKUTaHUSI CEPHUCTOIO Ma3yTa B KHUIISIIEM CJI0€ YaCTUIL U3BECTHSKA.

45. CniocoOsI necynbdypu3aiy I5IMOBBIX Ta30B.

46. OuucTKa JbIMOBBIX I'a30B U3BECTHIO MIIM U3BECTHSAKOM.

47. Marae3uToBbIN CII0CO0 OYMCTKHA ABIMOBBIX I'a30B.

48. AMMUaYHO-IIMKIIMNYECKUH CT10CO0.

49. CynbpuTHO-OMCYIb(PUTHBIH METO/I.

50. Mokpocyxasi cepoodncTka AbIMOBBIX Ta3oB TOC.

51. 3arpsi3HeHrHe MUPOBOTO OKEaHa.

52. DHepreTuka u ee BIUSHUC Ha OKPYKAIOIIYIO CPEy.

53. OxpaHa OKpyKarolel cpeapl OT BpPEAHBIX BHIOPOCOB TEMJIOIHEPreTUUYECKUX U
TOTIJIMBOUCIIOB3YIOLINX YCTAHOBOK.

54. TOC n ADC — UCTOYHUKH BPEIHBIX BRIOPOCOB B OKPYKAIOITYIO CPEY.

55. PackpseiTh conepxkanue crareid Konctutyuuu Poccuiickorn @enepanuu, MMEIOIMINX
OTHOIICHHE K OXpaHe oKpyxKatouieil cpeant (NoNe 42, 58, 72).

56. Kakumu cBOHCTBaMU, MPOUCXOISAIIMMHE IPOIIECCAMU XapaKTepU3yeTcs Tporocdepa’?

57. PackpbITh coJepXaHHWE MOHATHs: TMTHEHUYECKUI HOpPMAaTHB KauecTBa aTMOC(HEPHOro
BO3/1yXa.

58. PackphITh cojepaHUe IOHATHS: 3KOJIOIMYECKH HOpMAaTHB KayecTBa aTMOC(EpPHOTro
BO3/1yXa.

59. PackpbITh cojiepkaHue MOHATUH: TpPaHCTPAHUYHOE 3arpsi3HEHHE aTMOC(HEPHOro
BO3/yXa, HEOJIArONPUATHBIE METEOPOJIOTHYECKHE YCIOBHS.

60. PackpeITh copepikaHue MOHATUA: MPEAEIbHO-I0MYCTUMas (KpUTHUYECKas) Harpyska (Ha
MPUPOTHYIO CPEY).

61. TymaHOYIOBUTEIH.

62. YKanro3uitHble MBUICYTOBUTEIH.

63. YTunuzanus, yaajaeHue MaTepHalioB, 0Opa3yloluxcs B pe3yiabTaTe OYUCTKH METOJIOM
abcopOruu.

64. Kak onpenensercs cpejHereoMeTpuiecKas OKTaBHas 4acTora?

65. OmpenenieHne MaccoBOro BBIOpOCA OKHCIIOB CEphl, IMPHMEPHl pacueTa MacCOBOTO
BBIOpOCA OKHUCIIOB CEPBHI.

66. Pa3nu4nabIe METOBI CHIYKEHHS BEIOPOCOB CEPHI.

67. OuncTKa TOIJIMBA OT cepbl Ha HeTenepepadaThIBAIOIIEM 3aBOJIE.

68. OuncTka yXOIMIMIUX Ta30B SHEPTETUIECKUX YCTAHOBOK OT CEPHUCTHIX COCTMHEHUH.

69. DPPeKTUBHOCTH METOJIOB CHIKEHUS BHIOPOCOB CEPBHI.

70. Azotoconepxkammue BIOpock TOC.

71. CriocoObl CHMKEHHSI COJIepKaHMsI OKUCIIOB a30Ta B MPOJYKTaX CrOPAHUS.

72. MeToIpI OYMCTKH JBIMOBBIX Ta30B OT OKHCIIOB a30Ta.

73. ITpuponooxpannsie TexHogaoruu Ha TOC ¢ I'TY.

74. Heo6X01uMOCTh 30JI0YJIaBIIMBAHUS.

75. TIpuOops! U1 30J10y/TaBIUBAHMS.

76. 1{ukJI0HEI.

77. Kakue nanHble He0OOXOAUMBI ITPU pacyeTe OaTapeHHbIX HUKIOHOB?

78. TpaauIroHHBIE CITOCOOBI MTOBBIIICHUS YPPEKTHBHOCTH IEKTPODUITBTPOB.

79. TlpeumMytiecTBa U HEIOCTATKU PA3IMYHBIX 30J10YJIOBUTENEH.

80. Pabora snmextpodriisTpa.

81. KoMOHHUPOBaHHBIN 30J10YIOBUTENb.

82. HazHadyeHne NBIMOBBIX M BEHTHIISIIHOHHBIX TPYO

83. KoHcTpykimu ABIMOBBIX TPYO.

84. O600YKH TBIMOBBIX TPYO.

85. Br16op uncina 1 THIa ABIMOBBIX TPYO.
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86. Yyer u orpannueHe BEIOPOCOB.

87. Cxema ycranornenus [1/1B.

88. Ompenenenue KaTeropuu NpeAnpUsATHS pu pa3padboTke HopMaTHBoB [1/IB.

89. Boanrie 6anancel TOC n ADC, ux 0coOEHHOCTH.

90. OcHOBHBIE TPUHLUIIBI OOPHOBI C XUMHUUECKUMH 3arPsS3HEHUSIMH.

91. TexHOJIOTUS OYMCTKU CTOYHBIX BOJI OT HEPTEPOAYKTOB.

92. TexHOJIOTUSI OYMCTKU CTOUYHBIX BOJI OT 0OMBIBKH PIIB 1 KOHBEKTHBHBIX MOBEPXHOCTEH
KOTJIOArPeraros..

93. TexHOJIOTUSI OYMCTKU CTOYHBIX BOJI OT BOJOIMOATOTOBUTEIBHBIX YCTAHOBOK.

94. Ounctka Bojibl, cOpachIBa€MOM CUCTEMOM T'HAPO30JI0LUIIAKOYAATICHHUS.

95. Beccrounsiit pexum padotsl TOC u ADC.

96. 3ammra BO oT TeroBoro 3arps3HeHHs.

97. JlononHUTENBHBIE MEPBI OOPHOBI C TEIIOBBIM 3aTrPsI3HEHUEM.

98. CoctaB 3HEeprodbHOI0rHIecKOro KOMILIEKCa.

99. TpeboBaHUS K OTPAaHUYCHUIO TEIIOBBIX 3arpsi3HCHUH.

100. Onpenenenue maccoBoro BeiOpoca 305161 TOC npu cKUraHuM TBEPAOTo TOIIMBA.

101. XapakTepucTuka JeTydei 30isl naporenepatopos TOC.

102. OCHOBBI TEOPUH 30JI0YJIABINBAHHUS.

103. Tumer 30510yII0BUTENECH, UX TEXHUKO-YKOHOMHYECKHE TOKA3aTelIH, BBHIOOp THIIA
30JI0yJI0BUTENEH.

104. JpivoBeie TpyOs! TOC. TUmbsl IBIMOBBIX TPYO U UX CTOUMOCTb.

105. OmnpeneneHue BBICOTHI JBIMOBOM TpPyOBbI IO YCIOBUSIM OXpaHbl BO3IYLIHOTO
Oacceiina.

106. [lepcnekTHBHBIE HAmpaBiIeHHUS MPOM3BOJICTBA HSHEPrHH, OOECIEUHUBAIOLINE
3alIUTy OKPYKAOLIEH CPEIbI.

107. [TpuHiMnUanbHass TEXHOJIOTMYECKAas CXeMa YCTaHOBOK /sl J€3aKTUBALUU
ra3000pa3HbIX PaJIMOAKTUBHBIX OTXOI0B M CTOYHBIX BOJ.

108. OcHOBHBIE HaNpaBIEHUS PaMOHAIBLHOrO Bojononb3oBanus TOC, ADC

109. HopmupoBanue 3arpsi3HSIONIMX BEIIECTB B COPOCHBIX BOAAX

110. MeTopl OUNCTKH CTOYHBIX BOJI.

111. CxeMbl OUYMCTKH M YTUJIM3AIUHA OYHUIIICHHBIX BOJI

4. MeToanueckue MaTepuAaJIbl, ONpeaesaoine nNpoueaypbl
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yIIHUX 3TANbl (POPMHUPOBAHUS KOMIIETECHIIMI

4.1 Ilpoueaypbl OLleHMBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeATEJILHOCTH

Kontpons pesynapTaroB 0oOy4YeHHUS CTYIEHTOB, DJTallOB W  YPOBHSA
dbopmupoBaHUs KOMIETSHITNI 10 nucturuinHe «lIprupogooxpaHHbie TEXHOIOTHU U
MEpONPUSTUS B DHEPreTUKE» OCYIIECTBISIETCS 4Yepe3 IPOBEICHUE BXOIHOIO,
TEKYIEro, PYyOSKHBIX, BBIXOJHOTO KOHTPOJEH W KOHTPOJS CaMOCTOSTEIHLHOU
paboTHI.

@opMbI  TEKYILETO, MPOMEKYTOUHOIO W  HUTOTOBOTO  KOHTPOJS U
KOHTPOJIbHBIE 3aJaHus [IJIsi TEKYIEro KOHTPOJIsA paspadaTwiBatoTCs Kadeapoun
UCXOJIs U3 crielM(UKU JUCHUTIIMHBI, U YTBEPXKIAIOTCS Ha 3acelaHuu Kadeaphl.
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4.2 Kputepum olleHKH 3HAHMI, YMEHUI1, HABBIKOB U (WJIN) ONBITA
AeATeTbHOCTH, XapAKTEePHU3YIOIIMX ITanbl (JOPMUPOBAHUSA KOMIICTEHIUI B
npouecce 0CBOCHHs 00pa3oBaTe1bHOM IPOrPaMMbI

Omnucanue mIKajbl OLCHUBaAHUA JOCTHIKCHUA KOMHGTCHHI/Iﬁ 10 JUCHUITIINHC

MIpUBEJICHO B Tabuiie 6.

Tabmuma 6
YpoBeHb OTMmeTKa 0 MATHOAIFHON CUCTEME Onucanue
OCBOCHHUS (mpomexyTo4yHas aTTecTarus)™®
KOMITETEHIIH
u
6blCOKUIL «OTJINYHO | «3aYTEHO» | «3a4YTEHO OO6yuaroniuiics 0OHapyXui
» (OTIM4HO)» BCECTOPOHHEE, CHCTEMAaTHYeCKoe U
rirybokoe 3HaHUE y4eOHOro
Mmarepuaa, yMeeT cBOOOJTHO
BBITTOJTHATH 3aaHus,
IPEIyCMOTPEHHBIE IporpamMmMmoit,
YCBOWJI OCHOBHYIO JIHTEpATypy H
3HaKOM c JIONOJTHUTEIbHON
JUTEPaTypo, PEKOMEHIOBAHHOMN
POTrpaMMOi. Kak IpaBUIIo,
oOyuaroiuics IposBIsSeT TBOPUECKUE
CIIOCOOHOCTH B HOHUMAaHHH,
U3JI0KECHUHT " UCIIOJIb30BaHUH
Mmarepuasia
bazoewlii «XOpOILO» | «3aUYTEHO» | «3aUTEHO OOyyaromuiicss OOHApYXHUJI IOJHOE
(xopo110)» 3HaHUe y4eOHOro MmarepHaa,
YCIIEIIHO BBITTOJTHSIET
OpeIyCMOTPEHHBIE B IporpamMme
3aJJaHus, YCBOMII OCHOBHYIO

JUTEpPATypy, PEKOMEHAOBAHHYIO B
porpaMme

nOpPO206blIl | KYAOBIETB | «3aUYTE€HO» | «3a4YTEHO
OpPUTEIBHO (ynoBneTBOpUT
» €JILHO)»

OOyuarouiics OOHApYX W 3HAHUSA
OCHOBHOTO Y4eOHOro marepuajia B
00BeME, HEOOXOIMMOM IS
TanbHENIe yueObl M TpencTosIIei
paboThI 1o Mpoeccuu, CpaBIseTcs ¢
BBITIOJTHEHUEM MPAKTUYECKUX
3aJlaHul, IIPEYyCMOTPEHHBIX
MpOrpaMMoOM, 3HAKOM C OCHOBHOH
JIUTEPATYPOH, PEKOMEHI0BaHHOU
MIPOrpaMMOii, TOMYCTHII MOTPEIIHOCTH
B OTBETE Ha DJK3aME€HE U IIpH
BBITIOJTHEHUH 9K3aMEHAIIMOHHBIX
3aJlaHuH, HO oOmanaer
HEOOXOMMBIMU 3HAHMSIMHM JJISl  UX
yCTpaHEHUs  MOJ,  PYKOBOJCTBOM
npenojaBaTens

— «HEYJIOBJIE | «HE «HE 3a4TEHO
TBOPUTENH | 3a4T€HO» | (HEYAOBIETBOP
HO» WUTEJIbHO)

OOyuaromuiics 0OHapYX U MPOOEITbI
B 3HAHUSAX OCHOBHOTO Y4YeOHOTO
MaTepHaa, JIOTTYCTHUJI
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MPUHIUTTHATEHBIE OINOKH B
BBITIOJTHEHUH MIPETyCMOTPEHHBIX
POTPaMMOM MPAKTHYECKUX 3a/IaHUM,
HE MOXET MPOJIOJDKUTH 00yUEHUE WITH
NPUCTYNUTh K MPOheCcCHOHATLHOU
NEeSTEIIbHOCTH 1o OKOHYAHUU
oOpasoBarenbHONW OpraHm3anuu 0e3
JIOTIOJTHUTEIILHBIX 3aHATHIA

4.2.1. Kpurepuu OUIEeHKH YCTHOIO0 OTBeTAa IPH MPOMEKYTOUHON
arrecTauuu

[Ipu oTBeTe Ha BOMPOC OO0YUAIOIIUIACS IEMOHCTPUPYET:

3HAHMA:

OCHOB TIPUPOJIOOXPAHHBIX TEXHOJIOTUH B TEIUIODHEPIETUKE; CXEMBI U
XapaKkTepUCTUKU Haubojiee BaXKHBIX YCTPOMCTB M arperaTtoB HJis 3alllUThl
OKpY’Karolen cpeibl OT BPEIHBIX BEIOPOCOB Ha 00BEKTAX TEIIOAHEPIETUKH.

yMeHHUS:

paccuuThIBaTh KOJUYECTBO U Bpe OT COpPOCOB M BBHIOPOCOB Ha OO0BEKTAX
TEIUIOAPHEPTCTUKHU.

BJIaJIeHUE HABbIKAMU:

NPUMEHEHUS METOJMK pa3pabOTKM M pacuera MEpOIPHUSTHNA 10 OXpaHe
MPUPOBI Ha 00BEKTAX TEIMJI0IHEPTETUKU

Kpurepuu ouenkn

OTJIMYHO 00y4aroIuics 1EMOHCTPUPYET:

- 3HaHME MaTepuaja (OCHOB MPHUPOJOOXPAHHBIX TEXHOJIOTUH B
TEIUIOPHEPTETUKE; CXEMbl M XapaKTEPUCTHKH Hambojee Ba)XKHBIX
YCTPOMCTB M arperatoB Uil 3allUThl OKPYKAIOLIEH Cpenbl OT
BPEIHBIX BBIOPOCOB Ha OOBEKTaX TEIMJIOIHEPreTHUKH), MPAKTHKU
IIPUMEHEHHs MaTepuajga, HCYEpIBIBAIOIIE U IOCJIEI0BATENBHO,
YETKO M JIOTMYHO M3JIaraeT Marepuall, XOpOoIllo OPHUEHTUPYETCS B
MaTepuaiue, He 3aTpPyIHSETCS C OTBETOM IIPU BHIOM3MEHEHHH
3aJIaHuM;

- yMeHHe (paccuuThIBaThb KOJMYECTBO M Bpea OT COpPOCOB H
BHIOPOCOB ~ Ha  OOBEKTaX  TEIJIOPHEPreTHUKH),  HCIOIb3Ys
COBPEMEHHBIE METO/IbI;

- YCHEIIHOE W CHUCTEMHOE BIJIaJIcHUE HaBbIKAMU MPUMEHEHUS
METOAMK Pa3paboTKH U pacueTa MEpONPUATHHA 10 OXpaHe MPUPOIbI
Ha 00BbEKTaX TEIIOPHEPTeTUKHU

X0pouIo 00yJaIOIIUHCS TEMOHCTPUPYET:

- 3HaHWE MaTepualia, He JIOMyCKAeT CYIIECTBEHHBIX HETOYHOCTEH
1o (OCHOBaM IMPHUPOJOOXPAHHBIX TEXHOJIOTUH B TEMJIOIHEPIeTHKE;
cXeMaM M XapakTepUCTHKaM HamOoyiee Ba)XHBIX YCTPOWCTB U
arperaToB JJIs 3aIUThl OKPY>KaIoILIeH Cpebl OT BPEIHBIX BHIOPOCOB
Ha 00BbEKTaX TEIJIODHEPTETUKH);

- B IEJIOM YCIEIIHOE, HO COJepKalllue OTJeNbHble MpoOesl,
yMeH#ue (paccYuThIBaTh KOJIMYECTBO M BPEJ] OT COPOCOB U BEIOPOCOB
Ha 00BEKTaX TEIJIODHEPIETUKH), UCTIONB3Ysl COBPEMEHHBIE METO/IbI;
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- B LIEJIOM YCIIELIHOE, HO COJeprKallee OTIeNbHbIE MPoOebl HIN
COTPOBOKIAIOIIECECS OTJASIHHBIMU OIIMOKAMU BIIaJICHUE HAaBBIKAMHU
MPUMEHEHUS METOJUK pPa3pabOTKM MU pacyeTa MEpOIpPHUSITHH 0
OXpaHe MPUPOABI Ha 00BEKTAX TETIOIHEPTCTUKH

Y/10BJIETBOPHUTEJIHHO

00y4aromIuics IEMOHCTPUPYET:

- 3HaHUA TOJBKO OCHOBHOTO MaTepuaia, HO He 3HAeT JeTaleH,
JIOITyCKAaeT HETOUYHOCTH, IOITYCKAeT HETOYHOCTH B (POPMYIIUPOBKAX,
HapyIIaeT JOrMYEeCKYI0 OCIeI0BATEIbHOCTD B U3JI0KECHUN
POTPaMMHOTO MaTepualia 1o (OCHOBaM MPUPOJT00XPaHHBIX
TEXHOJIOTHH B TEIIJIOPHEPTETHKE; CXeMaM U XapaKTEePUCTUKAM
Han0oJiee BAYKHBIX YCTPOUCTB M arperaToB ISl 3allIUThI
OKPYKArOIIEH CPeJlbl OT BPEIHBIX BEIOPOCOB HA 0OBEKTAX
TEIUIOPHEPTETHKH);

- B LIEJIOM YCIICIITHOE, HO HE CUCTEMHOE yMEHHE (PacCUUTHIBATH
KOJIMYECTBO U BPEJl OT COPOCOB U BHIOPOCOB Ha 00BEKTAX
TETIOPHEPTETHKH ), UCITOJIb3Ysl COBPEMEHHBIC METO/IbI;

- B LIEJIOM YCIICIITHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMU
MPUMEHEHUS METOJIMK pa3paboTKU U pacdera MEPOIPHSITHIA 11O
OXpaHe MPUPOJIbI HA 00BEKTAX TEIUIO3HEPTETHKH

HEYAOBJICTBOPUTECJILHO

oOyyJarouumcs:

- HE 3HACT 3HAYUTEIBbHOW YaCTH MPOrPaMMHOI0 MaTepHala, Ioxo
OpUEHTHUpPYETCSI B MaTepuaje 1o (OCHOBaM IPUPOJOOXPAHHBIX
TEXHOJIOTMI B TEIUIODHEPIEeTUKE; CXEMaM M XapaKTepUCTHKaM
HauOojee BaKHBIX YCTPOWCTB U  arperaTtoB JJis  3alllUThI
OKpYy’)Kalolled cpeabl OT BpeIHBIX BbIOPOCOB Ha 00BEKTax
TEIUIOPHEPIeTUKN); HE 3HAET MPAKTUKY MPUMCHEHHs MaTepHaa,
JIOITYCKAET CYIIECTBEHHbIE OIINOKY;

- HE YMEeT HCII0JIb30BaTh METOIbI M MPUEMBI (pacuera KOJIMYecTBa
U Bpela OT cOPOCOB U BHIOPOCOB Ha 0OBEKTAX TEIIIOIHEPTETUKH),,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIbIIUMHU
3aTpyJHEHUSAMU BBITIOJHAET CaMOCTOSITEIIbHYIO pa0ory,
OOJIBIIMHCTBO 3a/IaHNH, NPEyCMOTPEHHBIX IIpOrpamMmmoit
JUCLIUIUINHBL, HE BBIIIOJIHEHO;

- oOyyarouuiicss He BIaJ€eT HaBbIKAMU TNPUMEHEHHUS METOJUK
pa3paboTKW W pacyera MEpONpUATHI O OXpaHe MPHPOJBl Ha
00BEKTax TEIJIOIHEPreTHKH, T0NYCKAET CYIECTBEHHbIE OIINOKH, C
OOJIBLIMMHU 3aTPYIHEHHUSIMH BBINOJIHSAET CaMOCTOSTEIbHYIO paboTy,
OOJBIIMHCTBO MPETYCMOTPEHHBIX INPOTrpaMMON TUCIHUIUIMHBI HE
BBITIOJIHEHO

4.2.2. Kputepuu OLleHKH A0KJIAIa

[Ipu noAroTOBKE YCTHOTO JOKIa/ia 00yYarouIuiicss JEeMOHCTPUPYET:

3HAHMSI: OCHOBHBIX TTOHATUH MPOOJIEMBI TOKJIA/A;

YMeHMsI: CHUCTEMaTU3UPOBaTh U CTPYKTYpUpPOBaTh MaTepuaj; JeaTh
00O0OIIIEHNS U COTOCTABJICHUSI PA3IMYHBIX TOYEK 3PEHUS [0 PacCMAaTPUBAEMOMY
BOIIPOCY, JIeJaTh U apryMEHTUPOBATh OCHOBHBIE BBHIBO/IBI;

BJIaJleHHEe HABBIKAMM: aHAJW3a Pa3JIMUYHBIX UCTOYHUKOB MH(OOpPMALIUM IO
JAaHHOW TpoOJieMaThKe, CHUCTEMAaTH3allMM W CTPYKTYpPUPOBaHUS Marepuasa

JOKJIajga.
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Kpurepun oneHkHu 10Kj1aaa

OTJIHYHO oOyJaronuics: AeMOHCTPUPYET:

- 3HaHWE MaTepuana (Marepuai CUCTEMaTU3UPOBAH U
CTPYKTYPUPOBaH; ClielaHbl 0000IICHHUS ¥ COTIOCTABICHHS Pa3JIMYHBIX
TOYEK 3PEHUs IO PAaCCMATPUBAEMOMY BOTIPOCY, CICTIaHbl U
apryMEHTHPOBaHbI OCHOBHBIE BBIBOJIbI, OTYCTIMBO BUIHA
CaMOCTOSITEIILHOCTh CY)KJICHUH, OCHOBHBIC TIOHATHUS TTPOOIIEMBI
W3JIOKEHBI TOJTHO U TITYOOKO)

- TPAMOTHOCTH U KYJIbTypa U3JI0KEHUS;

- JacT PaBUJIbHBIC OTBETHI Ha BOIIPOCHI Ay TUTOPUU TIPU TPE3CHTAIINN
JIOKJIa/1a

X0pOo1Io oOyJaronuics AeMOHCTPUPYET:

- 3HaHUWE MaTepuaia (Marepuail CUCTEeMaTU3UPOBaH U
CTPYKTYpPUPOBAH; CJeJIaHbl 0000IIEHUS U COMOCTABICHUS PA3IMUHbIX
TOYEK 3PEHUs 10 pacCCMAaTPUBAEMOMY BOIIPOCY, C/IE€TIaHbl U
apryMEHTHPOBAHbI OCHOBHBIE BHIBOJIBI)

- Ia€T HETOYHbBIE OTBETHI HA BOMPOCHI aYJAUTOPUU TIPH MPE3EHTAIIUU
JIOKJIaja

YAOBJIETBOPUTEIbHO oOyuarouuics 1eMOHCTPUPYET:

- HEMOJHOE 3HaHWe MaTepuana (B Marepuale MpeacTaBieHa OJHa
TOYKA 3pEHUs1, OTCYTCTBYET CAMOCTOATEIbHOCTh CYXACHUN)

- HE OTBEYAET HA BOIPOCHI ayJTUTOPUH MPHU MPE3CHTALMH JT0KJIaa

HEY/I0BJIETBOPUTEIbHO | 00YJaIOIINIACS:

- oOyyarommicsi HeIOCTATOYHO TIOJIHO PACKPBUI 3asBICHHYIO TEMY,
HE OTBETHJI Ha JOTOJHUTEIBHBIC BOIIPOCHI MPETOIABATEIs, 0K HE
HOCHUT XapaKTep CaMOCTOSTEIbHOIN pabOThI.

4.2.3 Kputepuu OleHKH NPAKTHYECKHX pPadoT

[Ipu BBIMOTHEHUN TPAKTUYECKUX PAOOT 00YUaAOIIUIACS IEMOHCTPUPYET:

3HAHUSI: PU3UIECKHIT CMBICT TIPOIECCOB, MPOUCXOIAINX MPU 00pa30BaHUHU
U paccerBaHMM 3arps3HHUTENCHi B arMocdepe; OCHOBHBIC MPUHIMIBI pacuera
paccenBaHMs 3arps3HUTENCH B aTMoc(epe; UMEeTh MPEACTaBICHHE O TII00ATbHBIX
npobiieMax OKpyKawIield cpenbl, 00 M3MEHEHHSIX B OKpYXKalolled cpene oT
MIPUPOJIHBIX U AaHTPOTIOTCHHBIX BO3/ICHCTBUH U BIMSHUN UX Ha 3[IOPOBHE YETIOBEKA;
TEXHUKO-9KOHOMUYECKYIO  II€JIeCOO0Pa3HOCTh, MPHUMEHSIEMBIX  TEXHUYECKHX
peleHni TMPU COBEPIICHCTBOBAHUM CHCTEMBI MOHUTOPHHTA, W TPHU pa3paboTke
PYKOBOZSIINX TOKYMEHTOB;

YMEHHMsI: JIOTMYECKH M  TOCJIEI0BaTeNIbHO  ONPEACNIUTh  YPOBEHb
HKOJIOTUYECKON  OMacHOCTHM  MPOMBIIUIEHHOTO ~ O0beKTa U OIICHWUTH
IEOTEXHUYECKYI0 CHCTEMY, KOTOpas C(HOPMUPOBAIUCH B 30HE €ro BIUSHUS;
paboTaThb C TPOEKTHO-CMETHOM JIOKyMEHTalUWEH MPOMBIIUIEHHOTO OOBEKTa;
pa3paboTaTb MEpONpPUATHS 1O PETYJIUPOBAHUIO W CHUKEHHIO BBIOPOCOB
3arpsisHUTENel aTMochepsr;

BJaJieHHe HABbIKAMHU: pacueTa OCHOBHBIX TEXHHYECKUX CPEICTB,;
METOJMKON pacyeTa paccerBaHusi mpumecedi B artMocdepe U  oQopMieHUs
HOPMAaTHBOB MPEACIBEHO JOMYCTUMBIX BRIOPOCOB MPEATPHUATHUS
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Kputepun oieHKH BbINOJIHEHUS NPAKTHYECKUX PadoT

OTJIMYHO

0o0yyJarouuics 1eMOHCTPUPYET:

- BBICOKUH YPOBEHb CIIOCOOHOCTH MTPOBOIUTH U3BICKAHHS 110
OIICHKE COCTOSIHHSI IPUPOIHBIX U IPUPOTHO-TEXHOTCHHBIX
00BEKTOB, OIPEICIICHIIO BHIOPOCOB M COPOCOB BPEHBIX BEIIECTB B
atMoc(depy 1 BOJHBIE OOBEKTHI; a TAKKe pabOTy CO CXeMaMH H
XapaKTEePUCTHKAMH Han0oJIee BAYKHBIX YCTPOUCTB M arperaToB s
3aIUTHI OKPYKAIOIIEH CPEIbl OT BPETHBIX BEIOPOCOB Ha 00BEKTAxX
TETUIOIHEPTETHKH

BrimonHeHs! Bee 3a7jaHus MPAKTUYECKUX padboT, 00ydaromuiics
4eTKO 1 0e3 OIMOOK OTBETHJI Ha BCE KOHTPOJIBHBIE BOITPOCHI

X0pOo1I0

00yyaroIuics 1eMOHCTPUPYET:

- 0a30BbIi YpOBEHb CLIOCOOHOCTH MPOBOIUTH U3bICKAHUS 110 OLICHKE
COCTOSIHUSL IPUPOAHBIX U MPUPOIHO-TEXHOTECHHBIX OOBEKTOB,
OTIPE/ICIICHUIO BEIOPOCOB U COPOCOB BPEIHBIX BEIICCTB B
aTMocdepy U BOJIHbIE OOBEKTHI; a TAaKXkKe padoTy CO CXeMaMu U
XapaKTEePUCTHKaMH HanboJiee BAKHBIX YCTPONUCTB M arperaToB IJist
3alIUThl OKPY>KAIOLIEH Cpeibl OT BPEIHBIX BHIOPOCOB HAa OOBEKTAX
TETUIOIHEPTETHKH

BrImonHeHBI Bee 3a]aHus MPAKTUYECKUX padboT, 00yJaroIHiAcs
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMU

YIOBJIETBOPUTEIHLHO

00ydJarouuics 1eMOHCTPUPYET:

- IOPOTOBBII YPOBEHb CIIOCOOHOCTH MPOBOAUTH U3BICKAHUS TIO
OIICHKE COCTOSIHUSI TPUPOIHBIX U TPUPOTHO-TEXHOTEHHBIX
00BEKTOB, OIPEIETICHUIO BBIOPOCOB U COPOCOB BPEIHBIX BEIIECTB B
atMocdepy U BOJHBIE O0BEKTHI; a TaKXKe PaboTy CO cXxeMaMu U
XapaKTepUCTHKaMU Hanboliee BaXKHBIX YCTPOICTB M arperaToB JUis
3aIIUTHI OKPYXKAIOIIEH CPe/Ibl OT BPEIHBIX BRIOPOCOB Ha 0OBEKTAX
TEIJIO3HEPTEeTUKU

BeinonHeHs! Bce 3a/1aHusl TPAKTUYECKUX PA0bOT C 3aMeYaHUsIMH,
00y4aromuiicss OTBETUII Ha BCE KOHTPOJIbHBIE BOIPOCHI C
3aMeYaHUsIMU

HECYAOBJIETBOPUTECJIBbHO

oOyyJaronuics:

- HU3KUH YPOBEHb CIIOCOOHOCTH MPOBOAMTH U3BICKAHUS IO OI[CHKE
COCTOSIHUSI TPUPOAHBIX U MPUPOJHO-TEXHOTEHHBIX 0OHEKTOB,
OTIpeIeNIeHUI0 BEIOPOCOB U COPOCOB BPEIHBIX BEIIECTB B
atMocdepy U BOJHBIE O0BEKTHI; a TaKXKe PaboTy CO cXeMaMu U
XapaKTepUCTHKaMU HanOoJiee BAXKHBIX YCTPOMCTB M arperaToB JUis
3aIUTHI OKPYXKAIOIIEH CPeIbl OT BPEIHBIX BRIOPOCOB HA 0OBEKTAX
TEIJIOOHEPTEeTUKU

06yanOH1HﬁCH HC BBIITOJIHUJI UJIX BBIIOJIHUII HCIIPABUJIIBHO
3aaaHus MPAKTUICCKUX pa60T; OTBCTUJI HAa KOHTPOJIBHBIC BOIIPOCHI
C OIIMOKAMH UJIU HE OTBETHII HA KOHKPCTHBIC BOIIPOCHI
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4.2.4 Kpurepuu oueHKH caMOCTOSITeJIbHOH padoThl

B pesynprare caMOCTOSITEIbHON paOOThl 00YYAIOMIUHICS JEMOHCTPHUPYET:

3HAHHMS: 10 paccMaTpUBAa€MbIM BOIIpOcaM B OOJIACTH MPUPOIOOXPAHHBIX
TEXHOJIOTUM ¥ MEPOIIPUSITUN C LENBIO PELICHUs] TOCTABIEHHBIX 3a/1a4.

YMEHHs: ¢ IIOHUMaHUEM OTBEYaTh Ha 3a/JlaHHbIe BOIIPOCHI, aHATIU3UPOBATh
paccMaTprUBaeMBbIN BOTIPOC.

BJaJleHHe HaBbIKAMH: BCECTOPOHHEro aHanu3a (HhakToB, SBIICHUH,
npobJieM, OTHOCSILIIUXCST K pacCMaTpUBaeMOi TeMe.

Kpurepuu ounieHKH BbINOJHEHHSsI CAMOCTOSITE/ILHOI paboThl

OTJIHYHO oOyJarouuiicst IeMOHCTPUPYET:
- yOeauTeNnbHOCTH, apryMeHTHPOBAaHHOCTh 1o TEMeE,
IIPAaKTUYECKYI0 3HAUYMMOCTb M TEOPETHYECKYI0 OOOCHOBAHHOCTH
PEUI0KEHUH U BBIBOIOB. MOYKET AaTh YCTHBIM OTBET Ha 3aaHHBIH
BOMPOC, OTBEYaeT Ha JOINOJHUTENbHBIE BOIPOCHL, y4YacTBYeT B
00CY)KIEHUU APYTrUX BOIMPOCOB.

X0pomo o0yJarouuiicst IeMOHCTPUPYET:
- COOTBETCTBHE ° ~ OCHOBHBIM  KpUTEpUSIM M  IOKa3bIBaeT
CTPYKTYPHYIO OPraHU30BaHHOCTb, JJOTHYHOCTD, IPAMMATHUECKYIO U
CTHJIMCTHYECKYIO BBIPa3UTEIbHOCTh. CriocoOeH JaTh YCTHBIH OTBET
Ha BOIIPOC I10 TEME.

YIOBJIETBOPHTEILHO o0yuyarouuiicst JeMOHCTPUPYET:

- COOTBETCTBHE OCHOBHBIM KPUTEPUSIMU: aKTyaJIbHOCTh
COZEpIKaHMs, BBICOKHI TEOpETHUYECKHUH YpOBEeHb, INIyOMHa H
MOTHOTAa aHanu3a (aKToB, SBICHUH, NMpoOIEM, OTHOCAMIMXCS K
TEME; nH(OopMaLMOHHAsA HaCBILIEHHOCTD, HOBH3HA,
OPUTHHAIBHOCTD M3JI0)KEHHUSI BOIIPOCOB; MPOCTOTA U JOXOAYUBOCTH
U3JI0KEHHSI

HEY/I0BJIETBOPHTEIbHO

obyyaromumics:

- OOHApyKHJI  HECOCTOSITeJIbHOCTH  OCBETHTH  IIOCTaBJICHHBIE
BOIIPOCHI, O€CCUCTEMHO, C rPyOBIMH OITHOKAMHU;

- OTCYTCTBYIOT NOHHMAaHHs OCHOBHOH CYTH BOIIPOCOB 3aJaHHBIX
Ha CaMOCTOSITEJIbHOE U3yUEHHE.

Paszpabomuuk: oouenm, @edonuna T.B. 7 i /M/ pe
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