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IIporpammy cocraBum(u):
xnt, [Joyenm, Hegpeoosa E.B.;Cm. npenoo., benosa M.H.

Pabouas mporpamma
JKoJj0rust

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
13.03.02 DnexTposHepreTuKa u MeKTpoTexHuKa (mpuka3 Munobpaayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

13.03.02 DnexTposHepreTuKa u MMeKTpoTexHuka, 13.03.02_24 DnextposnepreTuka u nekTporexanka [TpOIIuA.plx
DJEeKTPONpPUBOJ M aBTOMATHKa, YTBepkIeHHOro YueHbM coBeToM OI'TAOY BO HUTY "MUCuC" B coctaBe COOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotokoi Ne 49

VrBepxnena B coctase OIIOII BO:

13.03.02 DnekTposHepreTHKa 1 MIeKTPOTEXHUKA, DIEKTPOIPHBO I aBTOMATHKa, YTBep:KAeHHOH YueHsM coBeToM PI'TAOY BO
HUTY "MHUCuC" 30.11.2023, nporoxoi Ne 49

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

PyxoBonutens noxpasnenenus K.I.H., noueHT llIBanesa A.B.



1. HEJIX OCBOEHUA

1.1 | Llenpro U3y4eHUS TUCIUIUIMHBI SBIsIETCS (POPMUPOBAHHUE €CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS U 3KOJIOTHIECKON
KYJIBTYpHBI BBIITYCKHUKA. B TuiaHe cTaHOBIEHHS HAYYHOTO MHUPOBO33PEHNUS CTYCHTOB JUCUUILTNHA "DKOoJI0rHuA" MpU3BaHa
CIocoOCTBOBATH (POPMHUPOBAHMIO MIPEJICTABICHHUI O YEIOBEKE KaK O YaCTH IPUPOJbI, O CANHCTBE M CAMOLICHHOCTH BCETO
KHMBOTO ¥ HEBO3MOKHOCTH BEDKHBAHUS YETOBEYECTBA 0€3 coxpaHeHHs Ornocdepsl. BEITyCKHHUK TODKEH OBIAETh
OCHOBHBIMH METOAAaMH Hay4HOTO TIO3HAHUS, KYJIBTYpPOI MOJIEBBIX Ta00PAaTOPHBIX UCCIIEN0BAHIH, TO3HAHUAMH B
COBPEMEHHBIX OTPACISIX SKOJOIMYECKOro 3HaHMs, BKIIFOUas MPOMBIIIIEHHYIO SKOIOTHIO, HCIONIb30BAaHUE BTOPUUHBIX
pecypcoB, SKOHOMHYECKHE BOTIPOCHI HCIIOJIB30BAHMS TIPHPOIOTIONB30BAHIS

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biok OIT: b1.0

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI5) HE00X0AUMO KaK
npeaecTByIoee:

2.2.1 |IoaroroBka K ImpoIemype 3amIiThl M 3alNTa BRITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

YK-8: Crioco6eH co31aBaTh U MOIEPKUBATH B OBCETHEBHOM KIU3HA U B MPo(ecCHOHAIbHO 1eATeILHOCTH Ge30NMacHbIe
YCIOBHSI JKU3HENESITEILHOCTH JIJIsl COXpaHeHHUsI MPUPOIHON cpeabl, 06ecnedeHnst YCTOHYNBOr0 pa3BUTHS 001ECTBA, B TOM
YHCJIe NPH YIPo3e U BOSHUKHOBEHUH YPe3BbIYAHHBIX CHTYAIHil U BOEHHBIX KOH()INKTOB

3HaTh:

VYK-8-31 ocHOBHBIE 3aKOHBI SKOJIOTHH

YMmerb:

YK-8-Y1 co3maBaTh 1 HOAIEP/KUBATE B IOBCEHEBHOM *KHU3HU U B IPO(ecCHOHATBHON AESTENEHOCTH O€30MacHbIe YCIOBUS
JKH3HEAESATENbHOCTH JUI COXPAHEHUs IPUPOTHOIL cpesibl, oOecreueHns: yCTOHUUBOTO Pa3BUTHA OOLIECTBA,

Baagern:

YK-8-B1 HaBbIKaMu MOBEIEHUS IPU YTPO3€ U BOSHUKHOBEHUU YPE3BbIYAHBIX CUTYALUil 1 BOCHHBIX KOH(DINKTOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BMJ 3aHATUS/ / Kype HHIMKATOPHI M 1. sieMble
KOMIIeTeHI N pecypcsl padoThI
Pa3nen 1. DxoJiornueckast
0€30mMacHOCTD
1.1 Nel OcHOBHBIE TTOHSITHS 4 2 VK-8-31 YK-8- JI1.1J12.3
COBPEMEHHOMN IKOJIOTHH. V1 VK-8-B1 2.4
Konuenmust ycroitunBoro D1 52 233 B4
passutws. /JIex/
1.2 Nel IToHsITHE DKOJOTHYECKOM 4 2 VK-8-31 YK-8- JI1.1
0€e30I1aCHOCTH. V1 VK-8-B1 JI1.2J12.1
YCTORYMBOCTD OTKPBITHIX U J12.4J13.1
3aKPBITHIX KOJOTHYECKUX 2103253 54
cucTeM. 3aKOH
TonepantHocTH. /Jlex/
1.3 Ne2 Kpurepuu 6e30macHOCTH 4 2 YK-8-31 YK-8- JI1.2712.4
OKpY)XaroIleH cpepl npu Y1 VK-8-B1 | D132 53 54
AHTPOIIOTEHHOM
BO3JeHCTBHU. MeTOIbI
OLIEHKU YCTOMYMBOCTH
9KOCcHCTeM. Mepa pucka.
O11eHKa YKOJTOTHICCKOTO
pucka. YnpasieHue
puckom. /JIex/
1.4 NelBbuonoruueckas 4 2 VK-8-31 YK-8- JI1.1J12.1 P1
WHIUKAIUS TPUPOTHBIX V1 YK-8-B1 J12.4J13.1
BoJ10eMOB /J1a6/ D122 D23 D4




1.5 Ne2Omnpenenenue ka-uecTBa VK-8-31 YK-8- JI1.1J12.1 P2
BOJIbl OPT'aHOJICTITHYECKUM U V1 YK-8-B1 J12.4J13.1
KOJIOPUMETPUUYECKUM 21 92 23 B4
Metoaamu /J1ab/

1.6 Ne3 Omnpenenenuie )KeCTKOCTH VYK-8-31 YK-8- J1.1 P3
MUTHEBOU BOIBI /J1ab/ V1 YK-8-B1 JI1.2J12.1

J12.4713.1
D1922033 54

1.7 Ne4 Onpenenenue VK-8-31 YK-8- JI1.1J12.2 P4
CoJIep KaHus JKelle3a B BOJIE V1 YK-8-B1 J12.4J13.1
(dhoTtomeTpryeCKUM 210923354
Mmetonom /J1ab/

1.8 No5 Ompenenenue 3a- YK-8-31 YK-8- JI1.1J12.2 P5
IPSA3HEHHOCTH BOJBI IO V1 YK-8-B1 J12.4J13.1
COJICpPIKaHUIO B HEH D1 52 233 B4
a30TCOJIEPIKAIUX BEIIECTB
(aMMuaK, HUTPUTHI,

HUTpaThl) /J1ad/

1.9 No7 Ananu3 mouB Ha VK-8-31 YK-8- | JI1.2J12.4JI3. P6
COZEepKaHNE NOHOB TSHKEIIBIX V1 YK-8-B1 1
MeTaioB /J1a6/ D132 53 B4
Paznen 2. [IpaBoBbie U
IKOHOMHYECKHE ACTIEKThI
PalHOHAJILHOTO
MPHUPOAONIOTH30BAHUS

2.1 Ne4 TIpaBoBbIe OCHOBBI YK-8-31 YK-8- JIT.1JI2.1
MIPUPOIONIONL30BaHus B PO. Y1 YK-8-B1 J2.2J12.4
OCHOBBI PalIMOHAIEHOTO 210923354
MIPUPOIOTIOTH30BAHUS.

Pecypcsl okxpyskatomeit
TPUPOTHOM CPeIIbL.
Krnaccudukamms. [IpoGrema
WCTOIICHHSI TPUPOIHBIX
pecypcoB /Jlex/

2.2 No5 Cucrema YK-8-31 YK-8- JI1.1J12.2
rOCYAapCTBEHHOIO Y1 VK-8-Bl 2.4
HKOJIOTHYECKOTO YIPABICHHUS. D132 53 B4
DKOJIOrn4ecKuit 25
MoHHuTOpHHT. Kanactper
MIPUPOHBIX PECYPCOB.

DKOJIOTHYECKOe
HOPMHPOBaHHE /JTex/

2.3 No6 DxoHOMUYECKHE YK-8-31 YK-8- JI1.1J12.4
WHCTPYMEHTBI V1 YK-8-B1 2103223354
pErynupoBaHus 25
MPUPOIONOITBE30BAHUS.

[TaccuBHBIC 1 aKTHBHBIE
TpaTkl B
MPUPOIOTIOTb30BAHUH.
[TnaTe! 3a 3arps3HeHne
OKpY)KaIoIleH Cpeapl.
OrneHKa HHBECTUIINN B
OXpaHy OKpYKaromen
cpenbt /Jex/

2.4 CamocToATenbHOE H3yUeHHE YK-8-31 YK-8- JI1.2J12.3
yueOHOTr0 MaTepuana B V1 VK-8-B1 2.4
3JIEKTPOHHOM Kypce: 21222354

Nzyuenue denepanbHOTrO
3akoHa O0 oxpaHe
OKpYKarollel NpupoJHOn
cpenpl. /Cp/




2.5

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JNIEKTPOHHOM Kypce:
W3yyenue u ananus
9KOJIOTUUECKHX MpaB U
00s13aHHOCTEH rpakaaH
coryacHo KoHcTutynuun

P® /Cp/

YK-8-31 YK-8-
V1 VK-8-B1

JI1.1J12.3
2.4
01 52 33 54

2.6

No7 Dkonmorndyeckui
KOHTPOJIb. MeXIyHapOJHOE
COTPY/IHHUYECTRO.
DKonoruveckas
cepTudukanus u ayaut /JIex/

YK-8-31 YK-8-
V1 VK-8-Bl

JI1.2J12.1
J12.3712.4
01 52 33 54

Pazgen 3.
IIpuponooxpannas
AesATeJbHOCTh HA
NMPOMbILILTEHHbIX
NpeAnpPUSITHAX

3.1

CamocTosTensHOe H3ydeHNe
y4eOHOT0 MaTeprana B
9JIEKTPOHHOM Kypce:
[TpomblnIeHHbBIE aBapHu U
TEXHOTE€HHBIE UpEe3BBIYaiiHbIC
curyaiuu. [IpuHINTIED
o0ecIieueHNst 3KOJIOTHUECKOM
0e30ITacCHOCTH ITPOU3BO/ICTBA.
IIpornosuposanue
9KOJIOTMYECKOH 00CTaHOBKH
IPH aBapusIX Ha XUMHUYECKU
omacHbIX 00BekTax /Cp/

VYK-8-31 VK-8-
V1 VK-8-Bl

JI1.1J12.1
2.4
013233 54

32

Ne8 TIpobema 3arpsi3HEHHS
BO/J[ B PE3yJIbTaTe
XO03SMCTBEHHOM
JIEATEILHOCTH

yenoBeka. /JIex/

VK-8-31 VK-8-
V1 VK-8-Bl1

JI1.1J12.1
2.4
013233 54

33

Ne9 Oxpana atmochepsl.
OCHOBHBIE KOMIOHEHTHI 1
3arpsA3HATENN aTMOC(hEpHI.
DHU3UKO-XUMHUIECKHE METOBI
OUYUCTKH aTMOC(EPHI OT
ra3000pa3HbIX
3arpsi3HATENeH. BEIOpOCH
METaJLTyprHYeCKUuX
NPENPUSTHA ¥ UX OYUCTKA.
[MpuopuTeTHbIe TyTH
Pa3BUTHS U pean3anuu
HOBBIX TEXHOJIOTHH,
OTBEYAIOIUX TPEOOBAHUAM
IIPOMBIIIIJIEHHON

sKojoru /JIex/

YK-8-31 YK-8-
V1 VK-8-B1

JI1.1J12.1
2.4
301 52 33 54

34

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
ANIEKTPOHHOM Kypce: OxpaHa
TUAPOCHEPHI.
XapakrepucTuka
THIPOPECYPCOB M CTOUHBIX
BOJI. XapaKTepUCTUKA
3aMKHYTBIX BOJOOOOPOTHBIX
cucteM. Buasl
TPOMBIIITICHHBIX CTOYHBIX
BOJI ¥ METO/bI OYHCTKH BOJHI.
OyuCcTKa CTOYHBIX BOJ
METaJUTyprHYeCcKuX
npennpustuii /Cp/

YK-8-31 YK-8-
V1 VK-8-B1

JI1.2J12.1
J12.3712.4
01 52 33 54




3.5 CamocTosTensHOe U3yUeHUe 4 7 YK-8-31 YK-8- J1.1
y4eOHOTr0 MaTepuaa B Y1 YK-8-B1 JI1.2J12.3
3JIEKTPOHHOM Kypce: OxpaHa 2.4
nuTocgepsl. 3arps3HeHHe 013233 54
uTocdepsl TBEPIBIMU
0TXO0JaMHu
METaJLTyprHYecKoro
npou3BoacTBa. CriocoObl
YTHIIH3aLUH U ITepepaboTKH
OTXOJIOB.
Pecypcoc6eperatommue
texHonoruu /Cp/
3.6 No7 TIpumeHeHne NoJaeBbIX 4 3 YK-8-31 YK-8- J.1 P7
METOJIOB IKCIIPECC — aHATTU3a Y1 YVK-8-Bl JI1.2J12.1
NIPUPOIHBIX BOJ U J12.4J13.1
MMOYBEHHOU BBHITSKKY /J1ab/ D12223 54
3.7 CaMocCTOATEIbHOE U3yIEHHE 4 8 YK-8-31 YK-8- JI1.1J12.1
y4eOHOTr0 MaTepuaa B Y1 VK-8-B1 2.4
3JIEKTPOHHOM Kypce: AHaIHU3 213253 54
JUTEPATYPHBIX HCTOYHUKOB
1o IPOOIIEMe 3aIIUTHI
aTMoc(eps! Ha
METaJUTypTrHUeCKIX
npennpusitusix PO /Cp/
3.8 CamocTosATenbHOE H3yYCHUE 4 3 YK-8-31 YK-8- JIT.1J12.1
y4eOHOTr0 MaTepuaiia B Y1 VK-8-Bl 2.4
3JIEKTPOHHOM Kypce: AHaIu3 2122 23 24
HMCTOYHUKOB MEPUOTNUECKON
IIeYaTH Mo BOMpPOCY
TEXHOTEHHBIX IKOJIOTUIECKUX
aBapuil OCIEIHETO
necstunetus. /Cp/
3.9 CamocTosATenbHOE H3yYeHUE 4 4 YK-8-31 YK-8- JI1.2J12.2
y4eOHOTr0 MaTepuaia B Y1 VK-8-Bl 2.4
3JIEKTPOHHOM Kypce: D12223 54
Nzyuenue criocoboB cbopa u
yrunuzanuu ThO B pa3BUTHIX
eBpornelickux crpanax. /Cp/
3.10 |moaroroBka K KOHTPOJIbHOM 4 6 VK-8-31 YK-8- JI1.1 KM1
pabote /Cp/ VY1 VK-8-Bl JI1.2712.4
22
Paznen 4. IloaroroBka K
KOHTPOJbHBIM
MepOnpUsSITHUM U
BBINOJIHSIEMBIM padoTam
4.1 O06beM yacoB 4 6 YK-8-31 YK-8- J.1 KM1
CaMOCTOSITeNTLHOM paboTHI Ha V1 VK-8-B1 JI1.2J12.1
noarotoBky k KM /Cp/ J12.2J12.3
J12.4J13.1
31 352 33 54
3536
4.2 O0BeM uacoB 4 16 | YK-8-31 YK-8- J1.1 P1,P2,P
CaMOCTOSITENILHOM pabOThI HA V1 VK-8-B1 JI1.2J12.1 3,P4,P5,
noAroToBky K BP /Cp/ JI2.2J12.3 P6,P7
J12.4713.1
D2 D324 35
26
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbIC MepOnpusiTUs (KOHTPOJIbHAsA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BOIIPOCHI 115
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe rlfllz{()];ef;lfsdme B
KM MepOTpUATHE I pHBI ONPOCHI AJIs1 TOATOTOBKH

KOMITETCHITUIH




KM1

KonrponbHas
pabdota Nel

YK-8-31;YK-8-
V1;YK-8-Bl

1. Oxonorus kak Hayka. BKIag pycCKUX y4eHBIX B pa3BHTHE YKOJIOTHH.
MeTobl 5KOJOTMYECKUX UCCIEOBAHUM.

2. XKusoe BemecTBo. OnpeeneHue u CTpyKTypa Ouochepsl.
3akonsl akosorun b. Kommonepa.
3. BuocdepHnsblii u reogorndeckuil KPyroBopoT yriepoaa,

asora, (ocdopa, BOIBI. AHTPOIIOTECH-HOE BIMSHHE HA KPYTOBOPOTHI
BEIIECTB.

4. Cpena oburanus. OcoOeHHOCTH MOYBEHHOM, HA3E€MHO-
BO3IYIIHOM, BOIHOW cpel OOUTaHUSI.
5. CoBMecTHOE JIeHCTBHE SKOJIOTHIECKUX (aKTOPOB. 3aKOH

ONTHMYMa, TUMUTHpYOMHUH (ak-Top.
6. ITonsarue o nomynsanun. [IpocTpaHcTBeHHas U feMorpaduyeckas
CTPYKTypa

HOMYJISIUH.
7. 'enernueckue npoueccsl B nonyasuuax. Poct nomymanuil. Kpusbie
pocra.
8. BHyTpHBHIOBBIC N MEXBUIOBEIC B3aNMOOTHOIICHHUS B OMYIISIIAAX.
9.buornenos. Dxonoruueckas Huma. [TorpaHuaHsi 3G QexT.
10. Dxocucremsl. CtpykTypa. [ToTok BeuiecTB u sHepruu. JAnHamuka
JKOCHUCTEM.
11. AaTpormoreHHOe Bo3zelcTBre Ha Orocdepy. [1obampHbIe
9KOJIOTUYECKHE POOIEMBI.
12. Dxonorunveckue npobdiembl OpeHOyprekoit oomactu. KpaTkuii
0030p.
13. AHTpPOTIOTEHHOE U TEXHOTEHHOE BO3JICHCTBIE Ha aTMOChepy.
OCHOBHBIE HCTOYHMKH 3arpsi3-HeHust atmocepbl B OpeHOyprekoii
o0nacry.
14. AHTpPOTIOTEHHOE U TEXHOTEHHOE BO3CHCTBHE Ha THApOCchEpy.
OCHOBHBIE HCTOUHHKH 3arpsa3-HeHust BoJ B OpeHOyprckoit obmaacTu.
15. AHTponoreHHoe 1 TEXHOTeHHOE BO3eHCTBUE Ha MOYBY. OCHOBHBIE
poOIeMbI cocTOSTHUS 104B OpeHOYprcKoi 001acTH.
16. AHTpOTIOTeHHOE 1 TEXHOT€HHOE BO3/ICHCTBIE HA OHOJIOrHIecKoe
pasHooOpasue. Kpacnas kuura OpenOyprckoit obnactu. Ilytu
COXpaHEHMs! OMOJIOTHYECKOTO Pa3ZHOOOpasusl.
17. Oxpana maHmmapToB. AHTPOIIOTEHHBIE N3MEHEHUS JTaH A TOB.
ITyTtu 3amuTe! TaHIMAGTOB.
18. I'enetnueckoe 3arps3Henue ouochepbl. OCHOBHBIC MOHSATHSL.
I'erernaeckuii Tpy3. I'enod o nomynsnnu gyenoBeka OpeHOYPreKoit
obactu.
19. lemorpaduyeckre nporecchl B HOMYNIALUHI YeT0BeKa
OpeHOyprekoit od1acTy.
20.Okonoruueckoe 3aKkoHoIaTeNbCTBO. [IpaBoBas oxpaHa NpUPOIBL.
21. CuctemMa HOpMHPOBAHUS Ka4eCTBA OKPYXKAIOIIeil Cpeabl.
22. CucteMa MOHUTOPUHTA U TOCYAAPCTBEHHOTO KOHTPOIS Ka4ecTBa
OKpYKaroIen cpesl.
23. MexayHapoJaHOe COTPYIHIUUECTBO B 00IaCTH OXPaHBI
oKpyxaromer cpesl. OCHOBHbIE HATIPaBIECHUsI, MEPOIIPUATHS,
3aKOHO/ATENbHbBIE AKThI.
24. OuncrKa OBITOBBIX CTOYHBIX BOX. OCHOBHEIE DTAIIBl 1 METOIBI
OYHCTKH.
25. XapaxkTepucTHKa OCHOBHBIX METOI0B OUHCTKH ra3000pa3HbIX
BBIOPOCOB B aTMoc(epy.
26. XapaKkTepUCTHKa OCHOBHBIX METOJIOB OUUCTKH ITPOMBIIIITIEHHBIX
CTOUYHBIX BOJ.
27. XapaKTepuCTUKa OCHOBHBIX I'a3000pa3HBIX 3arps3HAIOIINX areHTOB
(Tme 06pa3yroTcs, B KAKOM KOJTHYECTBE, I'/I¢ HAKaIUIMBAIOTCS, KakK
BIIMSIOT HAa PACTEHUS, )KUBOTHBIX, 30POBEE YEIOBEKA).
28 XapakTepucTHKa POJYKTOB He(pTenepepaboTKH KakK 3arpsi3HIOMINX
areHToB (T/1e 00pa3yroTcs, B KaKOM KOJIMYIECTBE, Il HAKaIUTHBAIOTCS,
KaK BIIUSIOT HAa PACTEHHUS, ’KUBOTHBIX, 3/I0POBhE YEJI0-BEKa).
29. DHepreTuueckue pecypcebl cpeabl. OCHOBHBIE HCTOUHUKH.
AnbTepHAaTHBHBIE HCTOUYHHUKH. VX MUTIOCHI M MUHYCBI, BO3MOXKHOCTH

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTHI

ITpoBepsiemble
UHIUKATOPbI

KOMIIETCHIIUI

Coneprxanue paboTsI




P1 nabopaTopHas YK-8-Y1;VK-8-B1 1. Uro moHMMaroT mnoj OmomHaukaruei Bogoemon? Kakue
pabota Nel BUJIBI PACTCHHH M )KU-BOTHBIX MOXKHO CYHTATh OMOWHIUKATOpAMU?
Bronornueckas 2. XapaKkTepHuCTHKa OJIUTOCATIPOOHBIX BOJJOEMOB. 3.
WHIUKAIUS Ipu- XapakTepuCTHKN MOIUCAIPOOHBIX BOJ0EMOB: 4. B uem
POIHBIX BOJIOEMOB CXOJICTBO U pa3iuyre OMOJOTHUECKHX MPOLIECCOB B albda-

Me30canpoOHbBIX B OeTa-Me3acarpoOHbIX BogoeMax. 5. HazoBure cambie
3arpsi3HEHHBIE U CaMbIe YHCTHIE IPUPOTHBIE BOT0eMbl OpeH-0yprekoi
obnactu, Bocrognoro OpeHOYpKbsL.

P2 nabopaTopHas YK-8-Y1;YK-8-Bl 1. B 1em 3axiiio4yaeTcs CyIIHOCTb KOJIOPUMETPUIEecKoro Meroaa? 2.
pabora No2 [IpenmyiiecTBa KoJOopuMeTprUIecKoro meroaa. 3. Uro takoe
Onpenenenue cTa”apTHbI pactBop? 4. Uto Takoe uccaenyeMslil pactop? 5. Uto
KauyecTBa BOJIbI takoe [T1IK? 6. Uto sBisieTcs mepoii koHueHTpauuu? 7. Uto BiauseT Ha
OPraHoJIeNTHYECKUM TOYHOCTbH U3MEPEHH?

u
KOJIOpUMETPHYECKH
M METOJaMu

P3 naboparopHas VK-8-Y1;YK-8-B1 1. Bausier in BeauuuHa (GUIBTPYIOMIETO CI0S MCTOYHHKA Ha
pabota Ne3 MOKAa3aTeNH KECTKO-CTH? 2. Yro Takoe oO0Imas, MOCTOSIHHAS H
Orpenenenue BpeMeHHast skecTkocTi? Kakast n3 HuX 0oJblle U Ha CKOJIbKO? B Kakux
JKECTKOCTH eanHuIax oHu uaMepstorcs? 3. Kakue HeynoOcTBa CBsA3aHBI C
MIUTHEBOM BOJIBI MPUMEHEHHEM 0C000 JKECTKOH BOXBI 4. B TEIUIOBOM XO35HCTBE,

5. B CBS3M C IPHIMEHEHHEM B OBITY, O. pu
ynorpebneHnn B mumry? 7. INepeuncauTh cOCOOBI yCTPAHCHUS
JKECTKOCTH BOABI. 8. JKecTKOCTh Kakoif BOJIBI BEINIEC - KOJOAC3HOM,
peuHoii, BogornpoBoanoi? Tloue-my? 9. KaxoBa onacHocTh
yIoTpeOIeH sl B TUIYy 0c000 MSITKO# Bobl? HazoBuTe HYK-HUIMA
TUTMEHUYEeCKN 0€30TMacHBIN IpeieN COAePKaHusl CONEH KECTKOCTH B
MMUTHLEBOH BOJIE.

P4 nabopaTopHas YK-8-Y1;YK-8-B1 1. OxapakTepusyiite GopMbI COACPIKAHUS Kelie3a B 3eMHON
pabota Ne4 KOpe ¥ B TIPUPOJHBIX Bojaax. 2. buomornueckue QyHKINU kene3a.
Omnpenenenue CyrouHast MOTpeOHOCTh OpPTraHU3Ma B Jkenese. 3. AHTpONIOT€HHbIE
CoJIepKaHUS JKee3a Y TEXHOTE€HHbIE UCTOUHUKY 3arpsI3HEHUS JKEJIe30M MPUPOA-HBIX BOJI.

B BOJIC 4. CyIIHOCTh KaJOPUMETPHYECKOTO METOa aHaJIH3a.
(dhoToMeTpruIeCKUM OCHOBHbBIE UCTOYHHMKH NMOTPEIIHOCTH. 5.  OCHOBHBIE 3TaIlbl
METO/I0M (hoTOMETPHUYECKOro aHaAIU3A.

P5 naboparopHas VK-8-Y1;YK-8-B1 1. B kakux GopMax COAEPKUTCS a30T B MPUPOIHBIX Bogax?
pabota Ne5 2. CyIIHOCTh MPOIECCOB HUTPUGDUKAIIMHM U TCHUTPUKAIIUH. 3.
Omnpenenenue O yeM roBOPHT MOBHIIICHHOE COJepPKaHNe aMMOHHUITHOTO a30Ta B Bojie?
3arpsiI3HEHHOCTH 4. buonoruueckas ponb a3oTa U €ro CoeIMHEHUH. 5. Kax
BOJIBI IO noaOupaeTcs IIBET CBETOPIIBTpa B KaxkaoM ombite? [1o uemy nBet
COJIepKaHUIO B Helt pacTBOpa Ha3BIBAIOT «JOMOIHUTENEHBIM»? 6. Kakue dakTopbt
a30TCOepKAIIUX BJIHSIOT Ha MOTPEIIHOCTh U3MEPEHUH B MpOeIaHHON pa-6oTe?
BEIIECTB (aMMHUAK,

HUTPUTHI, HUTPATHI)

P6 nabopaTopHas VK-8-B1;YK-8-V1 1. HazoBure ocHoBHBIE 3arpsasHuTenu mouB. Kakue u3 Hux Brr
pabota Ne6 cunTaeTe HanOoyee OMacHBIMHU JJISl Haliero ropoja? 2. Kaxyro
AHanu3 noys Ha POJIb UTPAIOT MOHBI TSKETIBIX METAIIOB B IPUPOJIE U B OPraHU3Me
COJIEpKaHUE HOHOB yenoseka? 3. Kakue meraninsl Ha3bIBalOT TOKCUYHBIMU? 4.
TSDKETIBIX METAJIIOB Kakne ocHOBHBIC HCTOYHHKH BEIOPOCOB, COACPIKAIINX TSDKEIIBIE

METaJlIbl, CYHIECTBYIOT B HaIlleM ropoje u obmactu? 5. B yem
CYIIHOCTb KQJIOPUMETPUUYECKOTO METOAA ONIPEAENICHHUS TSKEIBIX
MeTaJutoB. Hanmummre ypaBHEHUSI COOTBETCTBYIOIINX PEaKIIHii.

6. Moskete 11 BEI Ipe/UTOKHUTE CIIOCO0 KOTHMYECTBEHHOTO
ompeneNieHus Co-Aep>KaHus COJIel TSHKENIBIX METaJIOB METOJIOM

P7 naboparopHas VK-8-Y1;YK-8-B1 1. Kaxkue mokasarenu kayecTBa MPUPOTHBIX BOJ M ITOYBBI
pabora Ne7 MOYKHO OIIPEICNTUTH C MTOMOIIIBIO TTOJICBBIX MeTo10B aHanu3a? 2. Kaxue
IIpumenenue TpeboBaHUs HEOOXOIUMO COOII0OAATh IPH 0TOOPE MPOO BOIKI, TI0YB,

MOJIEBBIX METO/IOB
JKCIIPECC — aHATTN3a
MIPUPOIHBIX BOJ U
MOYBEHHOM
BBITSDKKH

nbpaa U cuera? 3. Uro Takoe BOIOPOIHBII MoKa3aTenb cpensl? Kak
BIIMSCT 3aKUCICHHOCTh ITIOYB M BOJ Ha JKUBBIC opraHm3Mel? 4.  Kaxkue
COJIH OTIPENEIISAIOT 3aCOJIEHHOCTH MOUBbI? Kak CHH3HUTH 3aCONEHHOCTh
nmouB? 5. Kakue aHTpONOreHHbIE U TEXHOTEHHBIE (HaKTOPHI MOTYT
MpUBECTU K cHUkeHUo pH npupoansix Boxa? 6. Kakyro
OHMOJIOTUIECKYIO POJIb BBHITIOTHSIOT XJIOPHUI-HOHBI B OpPTaHU3Me
yenoBeka?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6l/l.]'leTOB, TECTOB U T.l'l.)

OK3aMeH 10 JUCIMIUIMHE He peaycMoTpeH. PopMoii MPOMEexKyTOTHON aTTeCTallUH SBIISCTCS 3a4eT.

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

[Ipu oreHKe pe3ynbTaToOB 3aIIUTHI OTIETOB 110 JTA0OPATOPHBIM PabOTaM HCIIONIB3YeTCsl OMHApHAs CHCTEMa, KOTOpast
IIPeAyCMaTpUBAET CIEAYIOLIME Pe3yNbTaThl U KPUTEPUU OLEHUBAHUS:

«3aYTCHO» BeimonHeHs! Bce 3agaHus 1ab0paTOpHOH padOThI, CTyAEHT OTBETWIJI Ha BCE KOHTPOJIbHBIC BOIPOCHI

«HE 3a4TEHO» CTyneHT He BBIIONHIII WIX BEHIOTHHUI HENPAaBIIIBHO 3aJaHUs Ta00paTOpHOH pabOTHI, CTYJCHT OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAMH MM HE OTBETHJ Ha KOHTPOJIBHBIE BOIIPOCHI

KpI/ITepI/II/I OLCHKHU KOHTpOJ’lBHOﬁ pa6OTBI, HpOBO)IHMOﬁ B ayAUTOPHUU ITMCBbMCHHO WUJIU B )IHCTaHHHOHHOﬁ (bopMe B 3JICKTPOHHOM
Kypce

50 < TIpoueHT BEepHBIX OTBETOB — 3a4TECHO

YcnoBus nory4eHus 3a4era:

3a4TeHbI Bce JTabopaTopHbIe paboThI

3a4TeHa KOHTPOJIbHAS paboTa.

KontponsHas pabora MoxeT OBITh IPOBEACHA AUCTAHIMOHHO B JICKTPOHHON Cpefe

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue bubnnorexa W3maTenpcTBO, TOA, 371. axpec
JI1.1 | FO.C. Kapabacos, DKOJIOTHS M yIIpaBJICHHUE: M.: MUCuC, 2006,

B.M. UmxukoBa Y4eOHuK http://elibrary.misis.ru
JI1.2 | A.B.MapuHueHKO Okomorust: YueOH.mocoone M.: UTK "Jamxkos u K", 2009,

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI2.1 |Kamemrua B.I. [IpombInieHHas SKOIOTHS: M.: Akagemus, 2006,
Vueb. nocodue
JI2.2 |Ilog pen. DKOJIOTUS ¥ DKOHOMHUKA M.: KOHUTU-TAHA, 2011,
3.B.T'upycoBa MPUPOOTIOIH30BAHUS:
Vuebuuk
JI2.3 | B.AXomuu OKoJorust ropoJCKON Cpeabl: Accouuanyy CTpOUTENbHBIX BYy30B
yueOHOe mocodue Mockaa, 2006,
JI2.4 | Hedenosa E.B. Okosorus: yuebHoe nocodue H® HUTY MHUcuC, 2015,

http://elibrary.misis.ru; www.nf.misis.ru

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENIU 3armaBue Bubmmorexa W3parenscTBO, roa, 3i1. anpec
JI3.1 [E.B.Hedenosa, Oxonorus: JlabopaTopHsIit Hosorpouux: HO HUTY MUCuC, 2015,
M.H.benosa MPAaKTUKYM http://elibrary.misis.ru; www.nf.misis.ru

6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
A3 | Poccuiickas HaydHas dJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru

D4 | MUHHCTEPCTBO MPHUPOAHBIX PECYpPCcOB U 3konorud PO [ mnr.gov.ru

55 MHUHHUCTEPCTBO MPUPOTHBIX PECYPCOB M IKOJIOTUH mpr.orb.ru
OpenOyprekoii 001acTi
26 |Pocmpuponnamzop rpn.gov.ru

6.3 IlepeueHnb MPOrpaMMHOTO odecedeHust

II.1 | Microsoft Office 2007 Russian Academic OPEN No Level

I1.2 Microsoft Teams




I1.3 |Zoom
6.4. IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 JaHHBIX
N.1 |- Odbunmansueiii caiit HoBotpourkoro ¢pummana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- DOnexrponnas oudanoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcurerckas 6ubnuoreka onnaitt http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHareHue

133 VYuebnas ayIUTOpHs s 3adsatil | Kommmektr — yueOHOM — mebenmm  Ha 56 Mect  gus
JICKIIMOHHOTO TUIIA, NPAaKTHYCCKUX | OOy4yarommMxcs, 1  CTaUMOHAPHBIA  KOMIBIOTEpP IS
3aHATHI MPEToJIaBaTeNsl ¢ BBIXOJOM B HHTEPHET, MPOCKTOpP, dKpaH

HAaCTEHHBIH, JIOCKa ayauTOpHas MeloBas, BeO Kamepa
Logitech, KOJOHKHM, JHMIIEH3UOHHBIE MporpaMmel  MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYyeOHast ayAuTOpHA g 3adatuil | Kommnekr — yyeOHoM — mebenmn  Ha 40 mect  gus
JICKIIMOHHOTO THIIA, NPaKTHYCCKUX | OOydarommxcs, 1  CTalMOHAPHBIA  KOMIIBIOTEp IS
3aHATUI MPEToIaBaTeNsi ¢ BBIXOJOM B HWHTEPHET, MPOEKTOpP, dKpaH

Ha INTaTUBE, AOCKAa ayIOWTOpHas MenoBas, BeO Kamepa
Logitech, KOJIOHKH, JHICH3MOHHBIC MpOrpaMMbel MS
Office, MS Teams, antuBupyc Dr.Web.

141 VYuebnas naboparopus "Xumus" Komriekc  ydeOHOro  o0OpymoBaHMS JUIsi  MPOBEICHHUS

sKoyioruueckoro mpaktukyma (Tect KoMIuteKThI: MUHHM-

skcnpecc-tabopatopust «Iluenka-¥Y/m, pH-lmr, PK-BIIK-
1w, OXK-1,Kapbonatei-1 mrt, Cynbatsl-1mr,Xnopuns-1
wmt, Hurtparel-1 wr, Kanpuwmii, Xenezo-lur,I[BeTHOCTB-
lmr,  MyTHOCTE  /HPO3PadyHOCTB)  KOMIUIEKT  JUIS
nabopaTopHbIX pabot mia yuamerocs, pH-merp Checker 1,
konaykromerp HANNADIST 1, konaykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker I1(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, HonspuMeTp MOPTATUBHBIN
[I-161, pedpakromerp WPD-464, onekrporumra (1
KoHOD.), TEH3UOMETP K-6 KRUSS, y4eOHO-
7Ta0opaTOpHBI KOMITIEKT" XuMus'", Meiikep OpOMTaIBHBINA
0S-10 YHHMBEpCAJIbHBIH, BECHI aHAJIUTUYECKUE
anekTpoHHble HTR-120CE, HCTOYHHMK TOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHbIC c
TEXHOJIOTHYECKOH IIPHCTaBKOI, TaOypeTs 1abopaToOpHEIE.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

OcBoeHNE AUCIUILTIHEI IPEIIoNaraeT Kak MPoBeACHIE TPaJHIHOHHBIX AyAUTOPHBIX 3aHATHH, TaKk M pabOTy B 3IEKTPOHHOI
nHpopMamoHHo-00pazoBarensHoi cpeae HUTY «MUCuCy» (QUOC)
[IpenmyIecTBEHHO /Il CHHXPOHHOTO B3aMMOACHCTBUS MEX/y YUaCTHUKaMH 00pa30BaTEIbHOTrO MpoLecca MOCPEACTBOM CETH
«HuaTeprer» ucnonsiyercs Microsoft Teams (MS Teams). UToOBI TOITHOIIEHHO HCIIOJIBE30BATh €r0 BO3MOYKHOCTH HY)KHO
ycTaHOBUTH IpunoxeHne MS Teams Ha mepcoHaNBHBIN KOMIBbIOTEp U TenehoH. CTapocTaM HYXKHO co31aTh rpymmy B MS Teams.

Y4acrue B Ipynie no3BoJIser:
- CIIyLIATh JIEKLUY;
- paboTaTh HA MPAKTHYECKUX 3aHATHX;

- OBITH Ha CBSI3U C IIPEMoaBaTelieM, 3a/1aBasi eMy BOIIPOCHI MIIM OTBEYast Ha €ro BOIPOCH B 0OIIEM uaTe IPpyMIbl B pabouee BpeMs ¢

9.00 1o 17.00;

- OCYIIECTBIISTh COBMECTHYIO paOOTy HaJ JOKyMEHTaMU (BKJanka «Daitisl).
[Ipu npoBeaeHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCErja paboTaTh ¢ BKIIOUEHHOU KaMepOoH.
Hckmouenne — eciii mpenoaBaTelb IOMPOCUT OTKIIOUUTh KaMepbl 1 MUKPO(hOHBI B CBS3U ¢ OonblMMu moMexamu. Ha aBarapkax

JOJIKHBI OBITh HCKJIIOYUTEIHHO JCIIOBEBIC (I)OTO.

IIpu npoBeneHUH JIEKIUOHHO-IPAKTHUECKUX 3aHATUN BEJETCS 3alUCh. DTO JAeT BO3MOXKHOCTb IPOCMOTPA 3aHATHSA B ClIydae
HEBO3MOXKHOCTHU NMPHUCYTCTBHA Ha HEM MM MPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETS.




