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1. IEPEYEHbD INTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS

JlucuuiuiiHa yyacTByeT B (JOPMHUPOBAHUU CIEAYIOUIMX KOMIIETEHIMHOOpa3oBaTeIbHON

HpOrpaMMBI.
IToaxkoMmeTeHIIMH,
NHauKkaTopbl J0CTHKEHUSA
Komnerenuun ¢dopmupyembie B .
KOMIIeTeH Uil
AUCHUTLIUHE
OIIK-1 OIIK-1.9k04 3HaHMepyHTaMEHTATBHBIX

penieHus 3aaaqy
WHXKEHEPHOU
NesITeNIbHOCTH

ITIOJIOXKCHU S, 3aKOHBI U
METOABI €CCTCCTBCHHBIX

Cnoco0€eH UCI0JIb30BaTh

HAayK U MaTCMaTUKU JJIs1

Crioco6eH UCToIb30BaTh
3HaHHE (PYHIaMEHTAIBHBIX
3aKOHOB IPHPOJIBI H
OCHOBHBIX (PU3NYECKHUX,
XHUMHUYECKUX H
MaTeMaTHYeCKUX 3aKOHOB
JUISL peIICHNS 3319
9KOJIOTHU

3aKOHOB MIPUPOJIBI
YMeHuencnosib30BaTh
dusznyecKkue, XMMUIECKUE U
MaTeMaTHYECKU 3aKOHBI JIJIS
peuieHus 3a/1a4 3K0JI0TUI
OnbIT NPUMEHEHUS

3HAHUU €CTECTBEHHBIX HAyK JIJIs
pelIeHUs MPaKTUYEeCKUX 3aau
9KOJIOTHH

2. MECTO JUCIHUAILIMHBLI B CTPYKTYPE OBPA3OBATEJBLHOM

JlucrunamHa BXOAWT B 00s3aTenbHYr0 4acTh biioka 1 «JluciumiauHbel (MOIYJIN)»

ITPOI'PAMMBI

00pa3zoBaTeNbHON MTPOTPAMMBI.

Bxomnbie TpeOoBaHMs K AUCIUIUTMHE: IS U3YYCHUST TUCIMIUIMHBI HEOOXOIUMO 3HAHUE

0053aTeTbHOr0 MUHUMYMa COZepKaHUs CPEIHEr0 00pa3oBaHus MO XUMUH.

3. OFBbEM JJUCIUILINHBI U BUJIbl YYEBHOM PABOTHI
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4.COJEPKAHUE JUCHUIIJIMHBI
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1.Dxosorus kak Hayka. 6 3 3aueTHOE TECTUPOBAHUE
Buocdepa u yenoek. 110 MOJTYJIIO
DJIEKTPOHHOE
TECTUPOBaHUE
PyGexHbIi KOHTPOITB
. Tectuposanue 1o
2. AHTpOTNIOTEHHOE BO3/IeHiCTBHE
BUJICOJIEKIINN
Ha Ouocdepy u ero 4 - 16 34
[IpencraBnenue
MOCIIEACTBHSL.
MIPOEKTHOT'O 3aJJaHus
Homyck u 3ammTa
na0opaTOpHBIX paboT
3.OCHOBBI FKOJIOTHYECKOTO
3a4eTHOE TECTUPOBAHUE
mpaBa. IKOJIOTUUECKOE 6 - - 3
10 MOAYJTIO
HOPMHUPOBAHHUE.
4.1. JleKuMOHHBIE 3AHATHUS
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1 1 2 Buochepa u denoBek. Ilpenver, 3amaun W OCHOBHBIC TIOHATHUS
skojoruu. CtpykTypa 6uochepsl. Yuenue Bepuaackoro o 6nocdepe.

2 2 B3aumopeiicTBue opraHm3mMa M cpelbl. OKOJOTHYECKHE (DAKTOPHI.
Knaccupukanusa. Cpena obOutanus. ApanTtanus >KUBOTO OpraHHU3MA.
3akoH W kpuBas TojepaHTHocTH lllendopna. 3akoH JUMUTHPYIOILETO
¢akTopa. DKojoruyeckas HUIIA.

3 2 CocTaB, CTPYKTypa M JIMHAMHKa JKocHcTeM. buoreoxmmudeckue
IUKIbI  OWOTEHHBIX dneMeHTOB. [loHATHe 00  SKOJIOrMYEecKOM
paBHoBecun. Cykieccust 3KocucTeM. MeToasl  MaTeMaTH4eCcKOro




MOJICTTUPOBAHUS B DKOJIOTHHU.

2 4 2 AHTpPONOreHHOEe BO3/1elCTBHE HA NMPHPOAHbIE IKOCHCTEMBI. Buib
3arpsi3HEHUN: XUMHUYECKOE, OHoJoruvecKoe, paanaluoHHOE,
ANEKTPOMArHUTHOE, TEIUIOBOE, LIYMOBOE. DKOJOTUYECKOE COCTOSHUE
OKpY>Karollen cpeabl U 310pOBbE YETIOBEKA.

S) 2 O0masi XxapakTepHCTHKAa I100aJbHBIX JKOJOIMYeCKHX IPo0JieM.
OKkonornyeckuii  kpusuc. Okojoruyeckas karactpoda. CoctaB u
cTpykrypa armoctepsl.  O30HOBbIe AbIpbl. [lapHuUKOBBI 3]deKT.
doroxumuyeckuit cMmor. [ioGanbHOE MOTerIeHne. DKOJIOTUYECKUI
MOHHUTOPHHT: CTPYKTYpa, 1IeJ1, 3aJa4u.

3 6 2 IKOJIOTHYECKHE TPUHIUNBLI  PANUOHAIBHOTO  HCIOJbH30BAHHS
NPUPOIHBIX pecypcoB M oxpaHbl mnpupoasl. Kiaccuduxamnms
MPUPOIHBIX pecypcos. [IpuponHO-pecypcHbIN [IOTEHLIAAIL.
TpaguioHHOe W palMOHAIBHOE MPUPOJONOIH30BAHNE. DKOHOMHUKA
MPUPOJIOTIOIB30BAHUS.

7 2 TexHUKa ¥ TEXHOJOTHM 3aIIMTHI OKPY:Ka0IIel cpeabl. be3oTxonaHbie
U MaJOOTXOJHBbIE TEXHOJOTMH. OKo3almuTHas TexHuka. CrnocoObl
OYMCTKH Ta30BBIX BBIOpOCOB B armocdepy. CrocoObl yTHIM3AIUU
OTXOJIOB.

8 2 OCHOBBI 3KOJOTMYECKOTO TpaBa. IJKOJIOTUYECKOE HOPMHUPOBAHHE.
Tpaexropus pa3BUTHUS HKOJIOTHYECKON MBICIIH.

4.2. TlpakTHyecKue 3aHATHSA
He npedycmompenui
4.3. JlabopaTtopHbie padoThl
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2 1 4 OCHOBBI KOJIOTHYECKOTO MOHUTOpUHTA. KauecTBEHHOE onpeaeneHne
MOHOB TOKCUYHBIX METAJJIOB M HEMETAJIOB B BOJIE.

2 4 TpebGoBanust kK kKauecTBY BoAbl. ONpeaesieHne )KeCTKOCTH BOIBI.

3 4 HonocenekTuBHOE ONpeiesieHne IpuMecei pa3InyHbIX HOHOB B
MPUPOAHON M TUTHEBOM BOJE.

4 4 doToMeTprudecKoe onpeesieHHe COCpKaHUI HOHOB METAIJIOB B

MMPOMBIINIJICHHBIX CTOYHBIX BOJAX.




4.4. CamocTosiTeIbHAs1 pa0doTa CTY/ICHTOB

i

Bug CPC

Ne moayast
T CHHIITAHBI

& & NI0OoBeM 3aHATH
(uachi)

1-2 [ToaroroBka Kk pyOeKHOMY TECTUPOBAHUIO U €TI0 BBHITTOJTHCHUE
2 [ToaroroBka K J1abopaTopHBIM paboTam
[ToaroroBka Kk 3ammure J1a00paTOPHBIX paboT
10 [ToaroToBka MpOEKTHOTO 33aHUs - IPE3CHTALIUH
12 [ToaroToBKa K TEKYIIUM KOHTPOJBHBIM TECTaM M UX BBITIOJTHEHUE
2 [TpocmoTp BUAcoeknny 10 TeMe «BBelieHe B AIIEKTPOXUMUYECKHE METOIBI
aHaIN3a»
1-3 6 ITonroroBka K 3a4€THOMY TECTUPOBAHMIO U €TO BBIIIOJHEHUE

4.5. IlpuMepHasi TeMaTHKAa KypCOBBIX padoT (IPOEKTOB)
He npedycmompenwi

5. HEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYHEHUA JJ151
CAMOCTOSITEJbHOM PABOThHI

Y4eOHO-MeToinYecKoe obecreueHue sl CaMOCTOSITEIbHON pabOThI CTY/IEHTOB B COCTaBE
YMK gucrummaasl (OPUMOKC// URL: http://orioks.miet.ru/):
v Moayas 1-3;/{n1 nodzcomosxu Kk 3auemHomy mecmy u RPOeKMHOMY 3A0aHUi0: MaTepual
JEKUUH ¢ Mpe3eHTalUsIMHU, METOANUYECKNE YKA3aHU IS CTyIAEeHTOB, pa3MelieHHble B OPMOKC,
yuebHOoe mocodue «IKOJIOTUs», JOTOIHUTEIbHAS TUTEPATypa, CETh NHTEPHET.
v’ Moayas 2:
B pamkax nodzomoexku K 6blNOIHEeHUl0 U 3awume J1aOOPAMOPHLIX pabom, K GblNOJHEHUIO
PYOedtcH020 KOHmMpOJis, KOHMPOJbHbIM mecmam: ONUCaHWe W 3aJaHus i J1abOopaTOPHBIX,
pa3MeIlIeHHbIE B OPUOKC, nabopaTOPHBIN MPaKTUKYM, CCBUIKA Ha
Buneonekuohttps://www.youtube.com/watch?v=qgWvAHPhhWALC.

6. MEPEYEHb YYEBHOM JINTEPATYPBI
Jlutreparypa

1.  bopuco A.I'. Dkonorus : Yue6. mocodue / A. I'. bopucos, E. B. Unpsmera. - M. :
MUDT, 2017. - 188 c. - ISBN 978-5-7256-0806-9

2. JlabopartopHuslii mpakTUKyM 110 Kypcy "Oxonorus" / A. I'. bopucos, E. B. Unbsmesa, H. T
Huxkutnna [u  #ap.]; MunucrepctBo oOpasoBanus W Hayku P®, HarmumonanpHbIN
uccienosarensckuil yausepeutet "MUIDT". - Mocksa: MUOT, 2020. - 128 c.

Iepuoauyeckue n3xaHus

1.  OKOJIOI'vsA IMPOMBILIJIEHHOI'O ITPOU3BOJCTBA: MexoTpaciaeBoil Hay4HO-
npakTudeckuil >xypHan / dexepanbHOE TOCylIapCTBEHHOE yHUTapHoe mpearnpustue Hayuno-
TEXHUYECKUHU IeHTp oOopoHHOro komruiekca "Kommac". - M. : ®I'YII HTI[ oboponHOro
KOMILJIEKCA Kommac, 1993 - . - URL:

5



http://orioks.miet.ru/
https://www.youtube.com/watch?v=qWvAHPhhWAc

http://izdat.ntckompas.ru/editions/detail.php?SECTION_1D=158 (nara obpamienus: 12.09.2020).
— PexxuM nocryna: Juist 3aperucTpup. ojb30Bareien

7. HEPEYEHDb ITPO®ECCHUOHAJIBHBIX BA3 TAHHbIX, THOOPMALIMOHHBIX
CITPABOYHbBIX CUCTEM

1. Scopus: 3KCIepTHO KypaTopckas 0a3a JaHHBIX pedepaToB W muTar: cairt. — Elsevier,
2020. - URL.: http://www.scopus.com (mara obpamenus: 12.09.2020). — Pexxum goctyma: s
3apErUCTPUp. MOJb30BaTEICH

2. eLIBRARY.RU: nayunas osnekrtponHass OubOimoreka: caiT. — Mocksa, 2000. —
URL: https://elibrary.ru (mata oGpamienus: 12.09.2020). — Pexxum moctyna: uis 3aperucTpHp.
M0JIb30BaTENEN

8. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B xoze peanuzanmu 00yueHHs HCIIOTIB3YETCS CMeLIaHHOe 00y4eHue.

OOyueHne MOXET peaJH30BBIBATbCA C MPUMEHEHHEM 3JIEKTPOHHOTO OOy4YeHHS U
TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

OcBoenne 00pa30BaTENbHOM MNpPOrpaMMbl O0ECTIEUMBACTCS PECcypcamy HIIEKTPOHHOMH
uHpOopMaLnOHHO-00pa3oBarenbHoM cpeast OPUOKC.

JIsi B3aMMOJIEHCTBHUSICTYIEHTOB C TIPEMOJIaBaTelIeM HCIOIb3YIOTCS CEPBHUCHI 00paTHOM
ces3u:pazdenr OPUOKC «/[omawnue 3a0anusny, 21eKmpoHHAs NOYMA.

B mpormecce oOyueHuss mpu TPOBENCHUM 3aHITHH M JUISI CAMOCTOSITEIHHOW pPabOThI
HCIIOJIb3YIOTCS. BHYTPEHHHE 3JIEKTPOHHBbIE pecypchbl B dopMaxsudeonekyut, 8U0eopoIuKos K
nabopamopuvim pabomam, mecmupoganus 6 OPHOKC.

[Ipu mpoBeaeHUU 3aHATHH U U CAaMOCTOSTENILHOW pabOThI MCIIOJB3YIOTCSI BHEIIHUE
3JIEKTPOHHBIE PeCYPChI B POPMaXIIeKMPOHHBIX KOMNOHeHmo86 cepaucayoutube.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIIMHBI

OcHaneHHOCTDH Y4eOHbIX

HanmeHnoBaHue y4eOHBIX . .
. . ayJUTOPHIA U MOMeIeHuit

ayJUTOPHIA U MOMeIeHuit

IIJISE CAMOCTOAITEILHOM

IlepeyeHb MporpaMMHOro

IJISE CAMOCTOAITEILHOM
obecrmeuyeHHu

0
padoThI paooTel
Y4eOHast ayTuTOpHsI MynbTuMeaniiHoe OC Microsoft Windows
o6opymoBaHue Microsoft Office

Opay3zep
Acrobat reader DC

VYuebnas aynuropust Ne3340
«Jlaboparopuss OOmeit
XUMHUN»

- yueOHBIN 1ab0paTOpHBII
AHAJTUTUYECKUNA KOMILIEKC
OTpe/ieNIEHUs )KECTKOCTHU U
OMXPOMATHOM OKHUCTISIEMOCTH

He tpebyercs



http://izdat.ntckompas.ru/editions/detail.php?SECTION_ID=158
http://www.scopus.com/
https://elibrary.ru/

HaumeHoBanune yueOHbIX
ayJAMTOPHUIl U MOMeLeHU i
IIJISE CAMOCTOAITEILHOM
padoThI

OcHaEHHOCTHh Y4eOHbIX
ayJAMTOPHIl U MOMeLIeHU i
IJISE CAMOCTOAITEILHOM
padoThI

IlepeyeHnb MporpaMMHOro
ol0ecrieyeHust

BOJIBI,
- IITATUBLI C XUMHYECKUMHU
pEeaKkTUBaMU, BHITSKHBIC

mKaQBwl.
VYuebnas aynutopust Ne 3342 | -  yueOHblii  nabopatopusblii | He TpeOyercs
«Jlaboparopuss OOmeit AHATTMTUIECKU T KOMILJIEKC
XUMHUHU U SKOJIOTHH» koHTposst mpumeceit Cl, NO*

B 00BbEKTaxX dKOCHEpHI

- y4eOHBIM J1aOOPATOPHBIMA

AHAITMTUYECKUI KOMILJIEKC

KoHTponst pH  oObekToB

sKocheps
[Momenienue st KommnbroTepHast TEXHHKA C OCWindows,
CaMOCTOATEIILHOM PabOTHI BO3MOXKHOCTBIO noakiiroueHus | MicrosoftOffice,
oOydJaronmxcs K cetu «HTEpHET» N Opaysep

obecrieueHneM JIOCTyIa B
OPUOKC

10. ®OHAbI OIEHOYHbBIX CPEACTB AJIs1 IPOBEPKHA
CO®OPMHUPOBAHHOCTU KOMIIETEHIIMI/IIOJJKOMIETEHIIUN
dOC 1o momkommerenmmu OIHK-  1.9xoa  «CrocobOeH
byHIaMEHTATbHBIX MPUPOIBI U
MaTEeMaTHYECKHUX 3aKOHOB JIJISl PEIICHHS 3a/1a4 KOJIOTHI.

HCIIOJIb30BaTh 3HaHHC

3aKOHOB OCHOBHBIX (1)I/IBI/ILICCKI/IX, XHUMHUYECCKUX U

@DoH/I OIEHOYHBIX CpEACTB  pa3MelleHB coctaBe YMK [IUCHUIUIMHBL 3IEKTPOHHOU
uHpopManoHHOM oOpa3oBarenbHoi cpeas OPUOKC// URL: http://orioks.miet.ru/.

11. METOAWYECKHUE YKA3AHHUS JIUISI OB YUAIOIAXCS 10 OCBOEHUIO
T CHATIIAHBI

11.1. Oco0eHHOCTH OPraHU3aLMU Mpolecca 00ydeHu st

Jlns 3akperieHust 3HaHUM, MOJTYYEHHBIX Ha JIEKIMOHHBIX 3aHATHUAX U MPHU BBINOJTHEHUU
CaMOCTOSITENILHOM palOoThI, a TaKXke /s TOJNIyYCHUsS HAaBBIKOB HCCIIEIOBATEILCKOW U
NPaKTUYeCKOH paboThI
nabopamopuvie pabomut.

JlaGopatopHbie pabOThI IPOBOJATCS, KaK MPaBUIIO, B MHTEPAKTUBHOM PEXHME IpH paboTe

Ha J1a0opaTopHOM OOOpPYJOBaHMU U YCTAaHOBKAX, IPOBOIATCS

B MaJIbIX TPYMIax U JUANOre ¢ MpenojaBareieM ¢ pa3d0poM KOHKPETHBIX CUTYyalluil B Mpoliecce
BBITMIOJTHEHUS! KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM U MIPH 3aIUTE OTYyYEHHBIX PE3yJIbTaTOB.


http://orioks.miet.ru/

B mpouecce oceoenns mguenumIMHLL CTYACHTBI CAMOCTOSTEIILHO TOTOBST M BELITOIHSIIOT
HpenyCMOTPEHHbIE KOHTPOIBHBIE MEPOTIPUATHS Ha IPOBEPKY YCBOSHHS HeOOXOMMMEIX 3HAHUH B
tdopme TecToB, Ha IIPOBEPKY YMEHHH — B ()opMe 3amIUThI 1aGOPAaTOPHEIX paboT, Ha mpoBepKy
OIBITa NEATSNBHOCTH — B (hOPME 3allUTHI (TIpe/ICTaBIeH ) TPOEKTHOTO 3a/IaHHd, PE3YIBTAT
BBIITOTHCHUST KOTOPBIX OTPaXKaeTCs B HAKOIHUTENBHOH GAIIIBLHOM CHCTEME.,

Ha npaktuueckux samsatusx 1o Temam 2-ro MOy TPOBOJMTCS IyOIHYHOE
IPEACTABICHAE PE3YIFTATOB BLIIOTHEHHS TIPOEKTHBIX 3a1aHmil (mpe3enTarum).

Ilocemenre nexuuii u 1abOPaTOPHBIX 3aHATHH SBISETCS OOS3aTEIIBHEIM, Hawn6onee
CIIOXXHBIE M IPOOIEMHbIE BOIIPOCHI Kypca MOTYT ObITh Pa3bACHEHB! 00yYaroIUMCSI BO BpeMs
OYHBIX KOHCYNbTAllMdH M NMCTAHIMOHHBIX KOHCYJIBTALHH C HCIONTb30BAHHEM COBPEMEHHEIX
KOMMYHHUKAIHOHHBIX [IaTQOPM H JIEKTPOHHOH TIOYTHL.

[Tocemenune KoHCyIbTAITHI Heo0S3aTeNbHOE, 32 HCKIIOUEHHEM TeX CIIy4daeB, Korzna
IIpenoiaBaTelih IIEPCOHANBHO NIPUIIIAIIAET CTYAEHTa Ha KOHCYTBTAIHIO.

11.2. Cucrema KOHTPOISA H OLEHHBAHHS

JIst OUEHKM yCIIEBAEMOCTH CTYAGHTOB [0 THCLHILIAHE HCIONE3YETCS HAKOMUTEIbHAS
OanmpHAs cCHCTEMA.
BaiaMu OIeHHBArOTCS: BRIIONHEHHE KaXKIoTo KOHTPOJILHOTO MEPOIPHATHA B CeMecTpe (B
cymme 90 GamroB), akTHBHOCTE B cemectpe (B cymme 10 Gamnos). [l TIOTYyYEHHS 3a49eTa C
OUEHKOH 110 [MCHUIUIMHEHEOOXOIMMO BBINONHHTE Bee KOHTPOJIBHBIE ~ MEPONPHUSTHS,
TIPE/yCMOTPEHHBIE IPAQHKOM KOHTPOJNBHBIX MEPONPHSTHI, U HaOpaTk He MeHee 50 6a/UIoB B
HBC.Ilo cymme 6amnioB BEICTaBISETCS HTOTOBAS OLICHKA IO MIPEIMETY.

CrpykTypa # Tpaduk KOHTPOIBHBIX Meponpuatuit noctynes 8 OPMOKC// URL:
http://orioks.miet.ru/ .

IIpu BEICTABIIEHUH HTOTOBOH OIEHKH UCIIOJIB3YeTCS IIKasla, IPUBENECHHAs B TabITHIle:

Cymma 6au10B Ouenka
Mesnee 50 2
50-69 3

70 — 85 4

86 —100 5
PA3ZPABOTYHK:

- ;
Houent Uucruryra [IMT, x.1.H. 'Z-f/,,a/»/.{.«;‘i‘.c?af;cu«:d-y/ /E.B.Unpsmesa/




PaGowas mporpamMma JHCHHIUIMHBI «DKOIOTHINIO HanpaplieHHIO 1noarotoeku  11.03.01
«PanuoTexHuKa», HanmpaBIeHHOCTH (mpodumo)  «IIpoexTHpoBaHMHe pamHouH(GOPMAITHOHHEIX
cucreM» paspaborana B Wucruryre IIMT wu YTBEpPXKIEHAa HaA 3aceaHuu YYeHOr'0 COBETA
Hucturyta [IMT 30 centabps 2020 roxa, npOTOKog(NQ 9. s

/ 7 s A
3am. nupexropa MactutyTa [IMT [ ,//%{f“’ /A.B.Xenesuaxosa/
. /

JIMCT COI'JIACOBAHUS

Pabouvas nporpamma cormacosana ¢ Hncrutyropy MII

3am. mupektopa Uucturyra MIICY / // /K.CJlamun/
v

Pabouas mporpamma cormacosana c LleHTpOM IOATOTOBKM K aKKPeAUTALUH ¥ HE3ABHCHMOMN
OLICHKH Ka4ecTBa

% "
Havamsauxk AHOK / UM . Huxymuiza /

PaGouas nporpamma cormnacorana ¢ GubmroTek0it MUDT

/I[Hp&KTOp OubnuoTeku & // / T.IL.Oumunmosa /
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