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1. HEJIX OCBOEHUA

1.1 | Llenpro U3y4eHUS TUCIUIUIMHBI SBIsIETCS (POPMUPOBAHHUE €CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS U 3KOJIOTHIECKON
KYJBTYpHI BBIITYCKHUKA. B TuiaHe cTaHOBIEHHS HAYYHOTO MUPOBO33PEHHUS CTYIEHTOB JUCLUUIUIMHA "DKOJIOorHs" 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:

2.1.1 | YueOHas npakTHKa

2.1.2 | Commomorus

2.1.3 | AHamuTHYECKas TEOMETPHUS U BEKTOPHAS ayreOpa

2.1.4 | dusuka

2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NpeanecTByIee:

221 [Ipou3BOACTBEHHBIN MEHEIKMEHT

2.2.2 | YnpaBneHue MpoeKTaMu

2.2.3 | IIpou3BoACTBEHHAs IPAKTHKA

2.2.4 |IIpegnumioMHasi MpaKTHKa

2.2.5 |IloarotoBka K MpoLEAype 3alUThI U 3aIUTa BBITYCKHON KBaTU(UKAITHOHHON paboThI

2.2.6 | DxoHOMHKA

3. PE3YJIbTATBI OBYYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

YK-8: CniocodeH co3gaBaTh M NOAAEPKHBATH B IOBCEJHEBHOI KU3HU U B IPO(ecCHOHATBLHOM JesiTeJIbHOCTH 0e30I1acHbIe
YCJI0BHS KU3HEAeATeJbHOCTH JIJI8 COXPaHeHHs MPUPOAHON cpelbl, o0ecneyeHUs YCTOHYHBOIO pa3BUTHSA 001IeCTBa, B TOM
YycJie PH Yrpo3e ¥ BOSHHKHOBEHUH YPe3BbIYAITHBIX CHTYalHii H BOEHHBIX KOH(JIUKTOB

3HaTh:

VK-8-31 0CHOBHEIE 3aKOHBI DKOJIOTHH

OIIK-3: CnocoGen OCyHIECTBJIATH HpO(l)eCCI/lOHa.]'I])HyIO AEATEJIBbHOCTD C Y1€TOM IKOHOMHYECKHUX, IKOJOITHIE€CKUX,
COIMHAJIBbHBIX OI'paHI/['lel-[l’Iﬁ Ha BCEX dTanax }KU3SHCHHOI0 YPOBHSHA

3HaTh:

OIIK-3-31 mpaBoBBIE OCHOBBI IPUPOAOIIONIB30BaHNs B PD

OIIK-10: Cnoco6en KOHTPOJIHPOBATH U 00eCeYUBATH MPOU3BOACTBEHHYIO U IKOJOTHYECKYI0 0€30TACHOCTh HA padounx
MecTax

3HaTh:

OIIK-10-31 meToas! 0OecieueH s YKOIOTHUECKOH 0€30MacHOCTH Ha pabouuX MecTax

YK-8: CniocodeH co31aBaTh U NO/IePKUBATH B NOBCEAHEBHOI "KU3HU U B PO ecCHOHAILHOI 1eATeIbHOCTH 0e30MacHbIe
YciaoBus KU3HEACATECIbHOCTH A1 COXPaHCHUSA HpﬂpO[lHOi/'l cpelbl, odecneyeHus yCTOﬁqﬂBOFO pa3BuTus oﬁmecn;a, B TOM
YHcjIe MPH YTPo3e U BOSHUKHOBEHUH YPe3BbIYAHBIX CHTYAIUii H BOEHHBIX KOH()JIHKTOB

YMmerb:

YK-8-Y1 co3maBaTh 1 HOAEPKUBATE B IOBCEHEBHOM *KMU3HHU U B IPO(eCCHOHATIBHON AESTENEHOCTH O€30MacHBIC YCIOBUS
JKM3HEAESATENbHOCTH JUI COXPAHEHUs IPUPOTHOIL cpesibl, oOecreueHns: yCTOHUUBOTO Pa3BUTHA OOLIECTBA,

Baagern:

VYK-8-B1 HaBbIKaMu MOBeIeHHUS PU YTPO3€ U BOSHUKHOBEHUHU YPE3BbIYaHBIX CUTYaLlMil U BOCHHBIX KOH(DINKTOB

OIIK-2: CriocodeH NpuMEHSITh OCHOBHbIE METO/IbI, CIIOCOOBI M CPEACTBA MOJIYy4eHUs], XPaHEeH s, MepepadoTkn nHGopMauuu
NPH pelieHUH 32124 NPodecCHOHAJILHOM e TeIbHOCTH

Baaaernb:

OIIK-2-B1 ymenusimu ananu3za cocrosiausi 00bektoB OIIC: BoabI, MOYBHI, BO3IyXa.




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paznea 1. Dxosornyeckasn
0e30macHOCTb
1.1 Nol OcHOBHBIC IOHATHUS 4 2 YK-8-31 YK-8- JI1.1J12.3
COBPEMEHHOM IKOJIOTHH. Y1 YVK-8-B1 2.4
Konuenmus yctoidusoro 012233 54
pazButus. /Jlex/
1.2 Ne2 TloHsITHE DKOJIOTHYECKOH 4 2 YK-8-31 YK-8- J1.1
Oe3omacHOCTH. VY1 YK-8-B1 JI1.2J12.1
Y CTOHUUBOCTH OTKPBITHIX U J12.4J13.1
3aKPBITHIX SKOJIOTUIECKUX 01323334
cucrem. /Jlex/
1.3 Ne3 Kpurepuu 6€30macHOCTH 4 2 YK-8-31 YK-8- JI1.2J12.4
OKpY)KaloIlel cpeasl npu Y1 VK-8-Bl 0132323 54
AQHTPOIIOTEHHOM
BO3JEUCTBUU. MeToabl
OLIEHKU YCTOMYMBOCTH
JKOocHCTEM. Mepa pucka.
O1eHKa YKOJIOTHYECKOTO
pucka. YnpasiieHue
puckoM. /JIex/
1.4 Nelbuonornaeckas 4 2 OIIK-2-B1 JI1.1J12.1 P1
WHIUKALUS TPUPOJHBIX OIIK-10-31 J12.4713.1
BozoeMoB /J1ab/ D13253 54
1.5 No2Ompenenenue ka-4ecTsa 4 2 OIIK-2-B1 JI1.1J12.1 P2
BOJIbI OPTAHOJICTITHYECKUM U OIIK-10-31 J12.4J13.1
KOJIOPHMETPUIECKIM 01323354
meronamu /J1a6/
1.6 Ne3 OmpeneneHue )KeCTKOCTH 4 2 OIIK-2-B1 JIT.1J12.1 P3
MUTHEBOU BOIbI /J1a0/ OIIK-10-31 J12.4J13.1
21223334
1.7 Ned4 Onpenenenue 4 2 OIIK-2-B1 JI1.2J712.2 P4
COJIepIKaHus JKeJe3a B BOJIS OIIK-10-31 J12.4J13.1
(hoToOMeTpHICCKIM 210222354
Mmetonom /J1ab/
1.8 No5 Ompenenenue 3a- 4 2 OIIK-2-B1 JI1.1J12.2 P5
IPSA3HEHHOCTH BOJIBI IO OIIK-10-31 J12.4J13.1
COJICpPIKaHUIO B HEH 2132053 54
a30TCOJIEPKAIIUX BEIECTB
(aMMuax, HUTPUTHI,
HUTpaThl) /J1ad/
1.9 Ne6 Omipenenenue 10361 4 2 OIIK-2-B1 JIT.1J12.1
aKTUBHPOBAHHOTO YTJIf, OIIK-10-31 J12.4J13.1
HEOOXOUMOTO JJIs OUUCTKU 213253 54
BOJIBI OT (eHoMa /J1ab/
1.10 [ Ne7 Ananu3 mouB Ha 4 4 OIIK-2-B1 JI1.2J12.4J13. P6
COEepKaHNE NOHOB TSKEIIBIX OIIK-10-31 1
MeTaiioB /J1a6/ 213253 54
Paznen 2. [IpaBoBbie U
IKOHOMMYeCKHe ACTEeKThI
PalHOHAJILHOTO
MPHUPOAONIOTH30BAHUS
2.1 No4 TIpaBoBbI€ OCHOBBI 4 2 YK-8-31 YK-8- JIT.1J12.1
MPUPOAONOIb30BaHus B PO. Y1 YK-8-B1 J2.2J12.4
OCHOBBI PalIMOHAIEHOTO 2102223 54

MPHPO/IOTIONB30BAHUSL.
Pecypcel okpyxaromen
HPHUPOIHOIL CPeaBL.
Krnaccudukarmms. [IpobGrema
WCTOIEHUSI TIPUPOJTHBIX
pecypcos /Jlex/




2.2

Ne5 Cucrema
rOCYIapCTBEHHOTO

9KOJIOTMYCCKOI'O YIIPpaBJICHUA.

OKOIOTHIEeCKUH
MonutopuHr. Kapactpsl
HMPUPOTHBIX PECYPCOB.
DKonoruyeckoe
HOPMHUpOBaHHE /JTex/

YK-8-31 YK-8-
V1 VK-8-B1
OIIK-3-31

JI1.1J12.2
2.4
510520354
35

23

Ne6 DKOHOMHYECKHE
WHCTPYMEHTBI
PETYITHPOBAHS
MPUPOAONOIH30BAHUSL.
ITaccuBHBIC U AKTUBHBIE
TpaTkl B
MPUPOAOTIOTH30BAHHUH.
[Inats! 3a 3arps3HeHue
OKpY)KaIoIleH cpepl.
O1eHKa HHBECTHIINH B
OXpaHy OKpYKarouien
cpeapl /Jex/

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

J1.1J12.4
0103023354
95

24

CaMocTosITeNnbHOE N3YYCHHE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM Kypce:
N3yuenune denepanbHOTrO
3akoHa O0 oxpaHe
OKpYXarolllel MpUpOaHOi
cpensl. /Cp/

10

VK-8-31 YK-8-
VY1 VK-8-Bl
OIIK-3-31

JI1.2J12.3
2.4
010223354

2.5

CaMocTOATeIbHOE U3yIEHHE
y4eOHOro MaTepuaia B
3IIEKTPOHHOM KypCe:
W3yyeHue 1 aHanus
9KOJIOTUYECKHX MpaB U
o0s13aHHOCTEH rpakIaH
cornacHo KoHcturynuu

P® /Cp/

10

YK-8-31 YK-8-
V1 VK-8-Bl
OIIK-3-31

JI1.1J12.3
2.4
510520354

2.6

No7 DKoIorHuecKuit
KOHTPOJIb. MeXTyHAPOTHOES
COTPY/IHUYECTRO.
DKOJIOru4ecKas
cepTudukanus u ayaut /JIex/

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

JI1.2J12.1
J12.3712.4
010203354

Paznen 3.
IIpuponooxpannas
AesITeTbHOCTh Ha
TPOMBIIIJIEHHBIX
NpeInpUATHSX

3.1

CaMocTOsITeIbHOE H3YdeHUE
y4eOHOTO MaTeprana B
3IEKTPOHHOM Kypce:
[TpoMbIILICHHBIE aBAPUH U
TEXHOT'CHHBIC YPE3BbIUaiiHbIC
cutyauud. [IpuHIHIbL
ofecreyeHHs IKOIOrHYECKOi

0e30MacHOCTH MMpoOu3BOACTBA.

IIporuosuposanue
9KOJIOTUUECKOH 00CTaHOBKH
TIPU aBapUsIX Ha XUMUYICCKH
omacHbIX 00BekTax /Cp/

10

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

JI1.1J12.1
2.4
01030233524

32

Ne8 TIpobiema 3arpsi3HEHHS
BOJI B pe3ynbTaTe
XO03SMCTBEHHOM
JIEATEILHOCTH

yenoBeka. /JIex/

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

JI1.1J12.1
2.4
01023354




33

Ne9 Oxpana atmocdeps.
OCHOBHBIE KOMIOHEHTHI 1
3arpsA3HATENN aTMOC(HEpHI.
DHU3UKO-XUMHUIECKUE METOBI
OUYHUCTKH aTMOC(EPHI OT
ra3000pa3HbIX
3arpsi3HATENEH. BRIOpOoCH!
MeTaJLTyprIYecKuX
HPENPUSITHA ¥ UX OYHUCTKA.
[MpuopuTeTHbIe IyTH
Pa3BUTHS U pean3auu
HOBBIX TEXHOJIOTHH,
OTBEYAIOIUX TPEOOBAHHUAM
IIPOMBIIIITIEHHON

skoxorun. /Jlex/

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

JI.1J12.1
2.4
510520354

34

CaMocTOATeIbHOE U3yIEHHE
y4eOHOro MaTepuaia B
ANIEKTPOHHOM Kypce: OxpaHa
ruapoceps.
XapakTepucTHKa
THIPOPECYPCOB M CTOYHBIX
BOJI. XapaKTepUCTUKA
3aMKHYTBIX BOJOOOOPOTHBIX
cucteM. Buasl
MPOMBIIIJICHHBIX CTOYHBIX
BOJI ¥ METO/IbI OYMCTKH BOJBI.
OuucTKa CTOYHBIX BOJ
METaJLTypTrHYECKIX
npexnpustuii /Cp/

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

JI1.2J12.1
J12.3J12.4
01020354

3.5

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NEKTPOHHOM Kypce: OxpaHa
muTocdepsl. 3arps3HeHne
nuToceps! TBEPABIMU
OTXOJaMH
METaJLTyprHYecKOro
npon3BojcTBa. CrIoco0b!
YTUIIM3aLUH U TiepepaboTKu
OTXOJIOB.
Pecypcoc6eperatomue
texnonoruu /Cp/

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

J1.1
JI1.2J12.3
2.4
010203354

3.6

Ne8 IIpumeHeHne MOJIEBbIX
METOJIOB IKCIIPECC — aHAIN3a
MPHUPOHBIX BOJ H
IMOYBEHHOH BHITSIKKY /J1ab/

OIIK-2-B1
OIIK-10-31

JI1.1J12.1
J12.4J13.1
01020354

P7

3.7

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepuaia B
ANIEKTPOHHOM Kypce: AHann3
JIMTEPATYPHBIX HCTOUHUKOB
o nmpobsemMe 3aruThl
aTMocdepsl Ha
METaJLTyprHYeCcKUX
npenmpusitusx PO /Cp/

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

JI1.2J12.1
2.4
51020354

3.8

CaMocTOATeNIbHOE U3yIEHHE
y4eOHOTO MaTepHaia B
AIIEKTPOHHOM Kypce: AHann3
HCTOYHHMKOB MEPHOIUIECKOM
MeYaTH 1o BOIPOCY
TEXHOT€HHBIX 9KOJIOTHIECKHIX
aBapHii MOCIIEIHETO
necsrunerus. /Cp/

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

JI1.2J12.1
2.4
510520354




3.9 CaMocTOATeIbHOE U3yIeHHE 4 2 YK-8-31 YK-8- JI1.2J12.2
y4eOHOTr0 MaTepuaa B V1 VK-8-B1 2.4
3JIEKTPOHHOM Kypce: 212223 54
Nzyyenue crocoboB coopa u
yrunuzauuu ThO B pa3BUTHIX
eBporneickux crpanax. /Cp/
3.10 |moaroroBka K KOHTPOJIBHON 4 6 YK-8-31 YK-8- JI1.1 KM1
pabore /Cp/ V1 YK-8-B1 JI1.2J12.4
OIIK-3-31 22
OIIK-10-31
Paznen 4. [loaroroBka k
KOHTPOJbHBIM
MepOnpUsITUAM U
BbITIOJIHSIEMBIM padoTam
4.1 OO0beM yacoB 4 6 VK-8-31 YK-8- JI1.1 KM1
CaMOCTOSITeNILHOM paboThHI Ha Y1 YVK-8-Bl JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-2-B1 J2.2J12.3
OIIK-3-31 JI2.4J13.1
OIIK-10-31 D152 323 54
2536
4.2 O0beM yacoB 4 16 YK-8-31 YK-8- J.1 P1,P2,P
CaMOCTOSITENILHOM paboThl Ha V1 VK-8-B1 JI1.2J12.1 3,P4,P5,
moarotoBky k BP /Cp/ OIIK-2-B1 J12.2J12.3 P6,P7
OIIK-3-31 JI2.4J13.1
OIIK-10-31 213253 54
2536
5. ®OHJI OHEHOYHbBIX MATEPHAJIOB
5.1. KoutpoabHble MeponpusiTus (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEILHOI MOATOTOBKHU
Kon KonTponsHoe Tposepaembie
KM MepoTpUATHE WHIUKATOPBI Bonpocs! 111 NoArOTOBKU

KOMIETCHIIUM




KM1

KonrponbHas
pabdota Nel

YK-8-31;YK-8-
V1;YK-8-B1;0IIK-3
-31

1. Dxonorus kak Hayka. Bkiag pycCKuX yUeHBIX B Pa3BUTUE YKOIOTHH.
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.buorneno3. Dxonorndeckas Huma. [lorpaHnaHEbIi 3G deKT.
10. Dxocucremsl. CtpykTypa. [ToTok BemecTB 1 sHepruu. uHamuka
JKOCHUCTEM.
11. AaTpormoreHHOe Bo3zelcTBre Ha Orocdepy. [1obampHbIe
9KOJIOTUYECKHE POOIEMBI.
12. Dkosnoruyeckue npodiiembr OpeHOyprekoit obmactu. Kpatkuit
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.Okosoruueckoe 3aK0HO1aTeNbCTBO. IIpaBoBast oXpaHa NPUPOJIBL.
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 pecypesl cpebl. OCHOBHbIE HCTOUHHUKH.
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 OIIK-2-B1;OIIK-10- | 1. Uro moHMMaroT mnoj OmomHaukaruei Bogoemon? Kakue
pabdota Nel 31 BHUJIbI PACTEHHI U )KU-BOTHBIX MOXKHO CUYMTATh OMOMHANKATOPaMHU?
Buonmormueckast 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 OIIK-2-B1;OIIK-10- | 1. B yem 3akirodaercs CyIIHOCTh KOJOPUMETPHUECKOTO MeTona? 2.
pabora No2 31 [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 OIIK-2-B1;0IIK-10- |1. Bausier in BeauuuHa (GUIBTPYIOMIETO CI0S MCTOYHHKA Ha
pabota Ne3 31 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 OIIK-2-B1;0IIK-10- |1. OxapakTepusyiite GopMbI COACPIKAHUS Kelie3a B 3eMHON
pabota Ne4 31 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 OIIK-2-B1;0IIK-10- |1. B kakux GopMax COAEPKUTCS a30T B MPUPOIHBIX Bogax?
pabota Ne5 31 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 OIIK-2-B1;0IIK-10- |1. HazoBure ocHoBHBIE 3arpsasHuTenu mouB. Kakue u3 Hux Brr
pabota Ne6 31 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 Kakue ocHOBHBIE HICTOYHUKH BEIOPOCOB, COIEPIKAIINX TSDKENBIC

METaJlIbl, CYHIECTBYIOT B HaIlleM ropoje u obmactu? 5. B yem
CYIIHOCTb KQJIOPUMETPUUYECKOTO METOAA ONIPEAENICHHUS TSKEIBIX
MeTasutoB. Hanummre ypaBHEHHsI COOTBETCTBYFOIIUX PEAKITHIA.

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

P7 naboparopHas OIIK-2-B1;0IIK-10- |1. Kaxkue mokasarenu kayecTBa MPUPOTHBIX BOJ M ITOYBBI
pabota Ne7 31 MO>KHO OIPEJIENIUTH C IOMOIIBIO MOJIEBBIX MeTOI0B aHann3a? 2. Kakue
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. OueHouHbie MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

OK3aMeH 110 JUCLIUIUIMHE He NpeycMoTpeH. DopMoil IPOMEKYTOUHON aTTECTALUU SBISCTCS 3a4eT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaToOB 3aIUTHI OTIETOB M0 JTa0OPATOPHBIM PabOTaM HCIIONB3YeTCsl OMHApHAs CHCTEMa, KOTOpast
IPEyCMaTpUBAECT CIEAYIOLIME Pe3yNbTaThl U KDUTEPUU OLEHUBAHUS:

«3a4YTCHO»
«HC 3a4UTCHO»

KOHTPOJIbHBIC BOIPOCHI C OIIMOKaMU UJIM HE OTBETUJI Ha KOHTPOJIbHBIE BOIIPOCHI

BrimonHeHs! Bee 3a1aHus 1a00paTOpHOI padOTHI, CTYIEHT OTBETHI Ha BCE KOHTPOJBHBIC BOIPOCHI
CTyneHT He BBIONHII WIX BBIOTHHUI HENIPABIIIBHO 3aJaHUS Ta00paTOpHOH pabOTHI, CTYJACHT OTBETHI Ha

Kpurepun orieHKH KOHTPOJIBHOM pabOThI, IPOBOIMMON B ayANTOPHH MICEMEHHO WX B JUCTAHIIMOHHON ()OpME B 3JIEKTPOHHOM

Kypce

50 < IIpo1eHT BEpPHBIX OTBETOB — 3aYTEHO

YcnoBus nonyyeHus 3aueta:
3a4TeHbI Bce JIabOpaTOpHbIE PabOThI
3a4TeHa KOHTPONbHAs paboTa.
KontponsHas pabota MoxeT OBITh IPOBEACHA AUCTAHIMOHHO B JICKTPOHHOU Cpefe

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

Bubaunoreka

W3naTensbcTBO, TOM, 3. afpec

JI1.1 |}0.C. Kapabacos, DKOJIOTHUs U yIIpaBJeHue: M.: MHUCuC, 2006,
B.M. Umxukosa Y4eOHHUK http://elibrary.misis.ru
JI1.2 | AB.MapuHueHko Dxonorus: YdueOH.mocoome M.: UTK "Jamkos u K", 2009,
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTABUTEIH 3arnaBne bubnmorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 | Kamemruna B.T. [IpombliIeHHAs SKOIOTHS: M.: Akagemus, 2006,
VYueb. mocobue
JI2.2 |Ilon pen. DKOJIOTHS K SKOHOMHKA M.: IOHUTHU-JAHA, 2011,
3.B.I'upycosa MPUPOIONIONE30BAHUS:
Y4eOHuK
JI2.3 | B.A.Xomuu OKONOrusi TOPOJICKON CPeabl: Accouuanuy CTpOUTENbHBIX BYy30B
yueOHOe mocodne Mockaa, 2006,
JI2.4 | Hedenosa E.B. Dkonorus: yaedHoe mocodue H® HUTY MUcuC, 2015,
http://elibrary.misis.ru; www.nf.misis.ru
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmorexa M3narenscTBO, roa, 311. anpec
JI3.1 |E.B.Hedenona, Okonorust: JlabopaTopHBIit Hootpounik: HO HUTY MUCuC, 2015,
M.H.benosa IIPAaKTUKYM http://elibrary.misis.ru; www.nf.misis.ru
6.2. Ilepeuens pecypcoB HH(GOPMATIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
93 | Poccuiickas HaydHas ayeKTpoHHAs OMOIHOTEeKa www.elibrary.ru
D4 | MuHHCTEPCTBO IPUPOJHBIX PECYpcoB U 3kojoruu PO | mnr.gov.ru
55 MI/IHI/ICTepCTBS) MIPUPOHBIX PECYPCOB U SKOJIOTUHU mpr.orb.ru
OpenOyprckoit 001acTi
26 |Pocmpuponnamzop rpn.gov.ru
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
1.2 Microsoft Teams
I1.3 |Zoom
6.4. IlepeueHb HH(GOPMAMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |- Odbunmanshelii caiit HoBotpourkoro ¢pumuana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrponnas 6ubnuoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcurerckas 6ubnuoteka onnaiH http://bibliclub.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHareHnue

133 VYuebnas  aymuropmst  uia  3aHATHH | Kommimekr — yueGHOM — mebemm  Ha 56 MmecT s
JICKIIMOHHOTO TUIIA, NPAaKTHYCCKUX | OOy4yarommMxcs, 1  CTaUMOHAPHBIA  KOMIBIOTEpP IS
3aHATHI TIpero/iaBaTeNisi C BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH

HACTEHHBIH, JOCKa ayAWTOpHas MejoBas, BeO Kamepa
Logitech, KkoloHKM, JHIEH3MOHHBIE MporpaMMsel MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYyeOHas ayAuTOpHA s 3adsatuil | Kommnekr — yyeOHoM — mebenmn  Ha 40 mect  gus
JICKIIMOHHOTO THIIA, NPaKTHYCCKUX | OOydarommxcs, 1  CTalMOHAPHBIA  KOMIBIOTEp  IUIS
3aHATUI MIperoiaBaTeNisi C BBIXOAOM B HHTEPHET, MPOEKTOpP, IKpaH

Ha INTaTUBE, JOCKAa ayIdWTOpHAas MenoBas, BeO Kamepa
Logitech, KOJIIOHKH, JHICH3MOHHBIC MpOrpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.

141 VYuebnas maboparopus "Xumus" Kommnekc yueOHOro o000pyaoBaHUsl Al  MPOBEACHUS

sKoJorndeckoro mpaktukyma (TecT KomImieKkTsl:MuHH-
skcnpecc-naboparopust  «ITuenka-Y/m, pH-lmr, PK-BIIK-
1w, OXK-1,Kapbonatei-1 mrt, Cynbatsl-1mr,Xnopuns-1
mt, Hurparel-1 wr, Kanpuwmii, XKenezo-lur,I[BeTHOCTB-
lmr, MyTHOCTE  /HPO3padyHOCTB)  KOMIUIEKT  JUIS
nabopaTopHsIXx pabot mia yuamerocs, pH-merp Checker 1,
konaykromerp HANNADIST 1, kouaykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker I1(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, HoIspuUMeTp NOPTATUBHBIN
II-161, pedpakromerp WPD-464, onekrporumra (1
KoHOD.), TEH3UOMETP K-6 KRUSS, y4eOHO-
7Ta00paTOpHBIH KOMITIEKT" XuMus'", MIeiiKkep OpOWTaIBHBINA

0S-10 YHHUBEPCAJIbHBIH, BECHI aHAJIUTUYECKUE
anekTpoHHble HTR-120CE, HCTOYHHMK TOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHbIe c

TEXHOJIOTHYECKOH MPHCTABKOM, TaOYpeThI TabopaTOpHEIE.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

OcBoeHNE AUCIUILTIHEI IPEIIoNaraeT Kak MPoBeACHIE TPaJHIHOHHbBIX AyAUTOPHBIX 3aHATHH, TaKk H pabOTy B 3IEKTPOHHOI

nHpopMamoHHo-00pazoBarenbHoii cpeae HUTY «MUCuCy» (QUOC)

[IpenmyIecTBEHHO /Il CHHXPOHHOTO B3aMMOACHCTBHUS MEX/y YUaCTHUKaMH 00pa30BaTEIbLHOTO MpoLecca MOCPEACTBOM CETH
«Hutepuer» ucnonsiyercs Microsoft Teams (MS Teams). UToOBI TOITHOIIEHHO HCIIOB30BAaTh €r0 BO3MOYKHOCTH HY)KHO
yCTaHOBUTH IpunoxeHne MS Teams Ha mepcoHaNBHBIN KOMIBbIOTEp U TenehoH. CTapocTaM HYXKHO CO31aTh rpymmy B MS Teams.

Yyactue B TpynIe nmo3BOJISACT:
- CJIylIaThb JICKIIUH,
- pa60TaTI) Ha IPAKTUYICCKUX 3aHATUAX,

- OBITH Ha CBSI3U C IIpEIoaBaTelieM, 3a/1aBasi eMy BOIIPOCHI MIIM OTBEYasi Ha €ro BOIPOCH! B 00IIEM uaTe IPpymIbl B pabouee BpeMs ¢

9.00 1o 17.00;

- OCYIIECTBIISITh COBMECTHYIO paOOTy HaJ JOKyMEHTaMU (BKanka «Daiiisr).
[Ipu npoBeaeHNH 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCErJa paboTaTh ¢ BKIIIOUEHHON KaMepOoH.
HckmoueHne — eciii mpenoaBaTelb IOMPOCUT OTKIIOUUTh KaMepbl 1 MUKPO(hOHBI B CBSA3U ¢ OonbiMMu noMexamu. Ha aBatapkax

JOJIKHBI OBITh HCKJIIOYUTEIHHO JCIIOBBIC (I)OTO.

IIpu npoBeneHUN JIEKIIUOHHO-IPAKTHUECKUX 3aHATUN BEJETCSA 3alMCh. DTO 1a€T BO3MOXKHOCTb IIPOCMOTPA 3aHATHS B ClIydae
HEBO3MOXKHOCTH MPUCYTCTBHA Ha HEM MM IPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETS.




