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CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!
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VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepxkeHHol YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 30.11.2023, npotokosn Ne 49

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

IIpotokon ot 12.03.2025 r., Ne3

PykoBonuTens nonapasaeneHus K.1.H., 1oueHT A.B.I1IBanesa



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:

2.2 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

OIIK-3: Cnioco0eH ocylecTBJISATh NPOecCHOHATBbHYIO 1esITeIbHOCTD € Y4eTOM 3aKoHoAaTeabcTBa Poccuiickoii
Deepaniuy, B TOM YHCIe B 00J1aCTH IKOHOMUKH M KOJOTHH

3HaTb:

OIIK-3-31 mpaBoBbl€ OCHOBBI IIPUPOIONOIB30BaHUs B PO

YK-8: CriocodeH co31aBaTh M MOEP:KUBATH B NOBCETHEBHOI KU3HU U B NMPO(deccHOHATbHOI 1esITeJILHOCTU 0e30NacHbIe
YCJIOBHS KU3HETEATEIbHOCTH JJI1 COXPaHEeHHsI IPUPOIHON cpelbl, 0fecnedyeHnsl YCTOHYHBOT0 Pa3BUTHSI 00IECTBA, B TOM
YHciIe PH YTPo3e H BO3SHNKHOBEHNH YPe3BBIYAHBIX CHTYAIN M BOEHHBIX KOH()IHKTOB

YMmerb:

YK-8-VY1 coznaBarh 1 MONAEPKUBATh B IOBCEIHEBHOM KU3HH U B IPO(ECCHOHATIBHOM JeITeIbHOCTH 0€30MacHbIe YCIOBHS
JKU3HENSSITETBHOCTH JIUTsl COXPaHSHUS IPUPOTHON CpeIbl, 00eCTIeUeH s YCTOWIHBOTO Pa3BUTHS OOIECTBA,

Baanernb:

VYK-8-B1 HaBbIkaM¥ MOBEICHNUS TIPH YTPO3€ U BOSHUKHOBCHUH YPE3BbIUAHBIX CHUTYAIMid U BOCHHBIX KOH()IMKTOB

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIHii pecypchbl padoThI
Pa3gen 1. Dxosiornyeckas
0e30macHOCTh
1.1 OCHOBHBIE TIOHSTHUS 4 2 YK-8-31 YK-8- JI1.1J12.3
COBPEMEHHOM IKOJIOTHH. Y1 YK-8-B1 2.4
Konuenmus ycroiunsoro 01022354
pasBurust. /Jlex/
1.2 Ne2 TloHsTHE PKOTOTHYECKOM 4 2 YK-8-31 YK-8- J1.1
6e30MacHOCTH. VY1 VK-8-Bl JI1.2J12.1
Y CTONUNBOCTE OTKPBITHIX U J12.4J13.1
3aKPBITBIX SKOJIOTUYECKUX 012233 54
cucrem. /Jlex/




1.3 Ne3 Kpurepuu 6e30macHOCTH YK-8-31 YK-8- J1.2712.4
OKpY)KaIoIlleH cpeibl pu Y1 VK-8-B1 | 313223354
AHTPOITIOTEHHOM
Bo3aeiicTBUU. MeToabl
OLIEHKH YCTOHYHMBOCTH
sKocucTeM. Mepa pucka.
OreHKa IKOJIOTUYECKOTO
pucka. YrpasieHue
puckom. /JIex/
1.4 NolBuonoruueckast YK-8-¥1 VK-8 JIT.1J12.1 P1
WHIVKAIUS TPUPOTHBIX -B1 J12.4J13.1
BoztoeMoB /JIab/ 212233524
1.5 Ne2Omnpenenenue ka-uecTBa YVK-8-Y1 VK-8 JI1.1J12.1 P2
BOJIbI OPTaHOJICTITHYECKUM U -B1 J12.4J13.1
KOJIOPUMETPUYECKUM 01022354
Metoaamu /J1ab/
1.6 Ne3 Omnpenenenuie )KeCTKOCTH VK-8-Y1 VK-8 JI1.2J12.1 P3
MUTHEBOU BOIBI /J1ab/ -B1 J12.4J13.1
2132253 54
1.7 Ne4 Omipenenenue YK-8-¥1 VK-8 JI1.1J12.2 P4
COJIepIKaHus JKeJe3a B BOJIe -B1 J12.4713.1
doTomerpuueckum 2132053 54
MeToioM /J1a6/
1.8 No5 Ompenenenue 3a- YK-8-¥1 VK-8 JI1.2J12.2 P5
TPSI3HEHHOCTH BOABI 110 -B1 JI12.4J13.1
COJIepKaHUIO B Heil D152 33 54
A30TCOAEPKAIINX BEIICCTB
(aMMuaK, HUTPUTHI,
HUTpathl) /J1ab/
1.9 Ne6 Onpenenenue 103bl VK-8-Y1 VK-8 JI1.1J12.1
aKTUBHPOBAHHOTO YTJIS, -B1 JI2.4J13.1
HEOOXOIUMOTO IS OUUCTKH 013232354
BOJIBI OT (eHoMa /J1ab/
1.10 | No7 AHanu3 nous Ha VK-8-V1 VK-8 | JI1.2J12.4J13. P6
COJIepIKaHUE HOHOB TSKEJBIX -B1 1
Metasuios /J1a6/ 2122093 54
Pa3gen 2. IIpaBoBbie u
IKOHOMMYECKHE ACTEKTHI
PANIMOHAILHOTO
NMPHUPOAONIOTH30BAHNS
2.1 Ne4 TIpaBoBbIE OCHOBBI VK-8-31 VK-8- JI1.1J12.1
IIPUPOAONOJb30BaHus B PO. V1 VK-8-Bl J12.2 J12.4
OCHOBBI PaLlMOHANBHOTO 21525354
TPUPOIOTIONE30BAHS.
Pecypcs okxpyskatomeit
MIPUPOJIHOI cpenbl.
Knaccuguxkarnwus. I[Ipodiema
WCTOIICHHSI TPUPOIHBIX
pecypcoB /Jlex/
2.2 Ne5 Cucrema YK-8-31 YK-8- JI1.1J12.2
roCcyJapCTBEHHOTO Y1 YK-8-B1 2.4
9KOJIOTHYECKOTO YIIPABJICHHUS. OIIK-3-31 013233 54
DKOJIOTHYECKHI 25

MonutopuHr. Kagactpsl
HMPUPOTHBIX PECYPCOB.
DKonoruyeckoe
HOPMHUPOBaHHE /JTex/




23

Ne6 DKOHOMHYECKHE
WHCTPYMEHTBI
peryaupoBaHus
MIPUPOIOIOIB30BAHUS.
IlaccuBHBIC U aKTUBHBIC
TpaThl B
MIPUPOIONIOTB30BAaHUH.
IInatsel 3a 3arpsi3HeHUE
OKPY)KaIOILIEH Cpepl.
O11eHKa HHBECTHUIIHI B
OXpaHy OKpYKarouien
cpens! /Jex/

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

J1.1J12.4
01030233524
35

24

CaMocTosITeNnbHOE N3YYeHHEe
y4eOHOTO MaTepHaia B
3JIEKTPOHHOU cpeie
N3yuenue denepanbHOrO
3akoHa OO0 oxpaHe
OKpYXarollel IpUpoaHOi
cpensl. /Cp/

10

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

JI1.2J12.3
2.4
010203354

2.5

CamocTosTensHOe H3yUeHUE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM cpefie
W3yyenue u ananus
9KOJIOTUUECKHX MpaB U
00s13aHHOCTEH rpakaaH
coryacHo KoHcTutynumn

P® /Cp/

10

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

JI1.1J12.3
2.4
51020354

2.6

No7 Dkonorndyeckuit
KOHTPOJIb. MeXIyHapOJHOE
COTPY/IHHUYECTRO.
DKonoruyeckas
cepTudukanus u ayaut /JIex/

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

JI1.2J12.1
J12.3712.4
510520354

Pazgen 3.
IIpuponooxpannas
JAeATeJbHOCTh HA
NMPOMbILITEHHbIX
NpeAnpPUSITHAX

3.1

CamocToATeNbHOE U3YYEHNE
y4eOHOT0 MaTeprana B
2JIEKTPOHHOM cpenie
ITpoMsllIneHHBIE aBapHU U
TEXHOT€HHBIE Upe3BBIYaiiHbIC
cutyanuu. [IpuHIuIe!
obecreyeHust HIKOIOrHuecKoi

0e30MacHOCTH MMpoOU3BOACTBA.

IIpornosuposanue
9KOJIOTUUECKOH 00CTaHOBKH
IPU aBapusiX Ha XUMUYECKH
omacHbIX 00BekTax /Cp/

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

JI1.1J12.1
2.4
0103023334

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
01023354
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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
JIEKTPOHHOM cpene 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
ANeKTpOHHOM cpeze: 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

JI1.1J12.3
2.4
01023354

3.6

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

VYK-8-¥1 VK-8
-Bl

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

P7

3.7

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepraia B
3JIEKTPOHHOM cpezie: AHaIN3
JIUTEPaTypHBIX HCTOYHUKOB
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
y4eOHOro MaTepuaia B
JIEKTPOHHOM cpefie: AHanu3
HCTOYHHMKOB MEPHOIUIECKOM
HEeYaTH 110 BOIPOCY
TEXHOT€HHBIX 9KOJIOTHIECKHIX
aBapHii MOCIIEIHETO
necsrunerus. /Cp/

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

JI1.1J12.1
2.4
510520354




3.9 CaMocTOATeIbHOE U3yIeHHE 4 2 YK-8-31 YK-8- JI1.2J12.2
y4eOHOTr0 MaTepuaa B Y1 YK-8-B1 2.4
3IIEKTPOHHOH cpefie: 0132323 54
W3ydenne cocobos cbopa 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 VK-8-B1 | JI1.2J12.4J13.
OIIK-3-31 1
22
Pa3gen 4. lloaroroBka k
KOHTPOJbHBIM
MepOnpUsITUAM U
BBINOJIHSIEMBIM padoTam
4.1 O6beM yacoB 4 6 VYK-8-31 VK-8- J1.1 KMI
CaMOCTOSITeNILHOM paboThHI Ha Y1 YVK-8-Bl JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-3-31 J2.2J12.3
J12.4J13.1
2132253 54
2506
4.2 O0bem yacoB 4 16 YK-8-31 YK-8- J1.1 P1,P2,P
CaMOCTOSITENILHOM paboThl Ha V1 VK-8-B1 JI1.2J12.1 3,P4,P5,
moarotoBky k BP /Cp/ OIIK-3-31 J12.2J12.3 P6,P7
J12.4713.1
21223334
35026
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTus (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe Tposepaembie
KM MepoTpUATHE WHIUKATOPBI Bonpocs! 111 NoArOTOBKU

KOMIETCHIIUM




KM1

KonrponbHas
pabdota Nel

YK-8-31;YK-8-
V1;0IIK-3-31; VK-8
-Bl

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. AaTpomoreHHOe Bo3zielicTBre Ha Onocdepy. [1ob6ansHbIe
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.OkonoruuecKkoe 3aKkoHo1aTenbCTBO. IIpaBoBas oxpaHa NpUPOBL.
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 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-Y1;YK-8-B1 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 IK3aMEHa (ormcarme 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

DK3aMeH 110 AUCHUIUIMHE HE NPEAYCMOTPEH. q)OpMOﬁ npOMemyrquoi/i aTTCCTAallMU ABJISACTCA 3a4CT.

5.4. MeToauka olleHKH 0CBOeHHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

ITpu oLieHKe Pe3yabTaTOB 3alIUTHl OTYETOB I10 JIA0OPATOPHBIM paboTaM MCHOJIb3yeTcsi OMHApHas CHCTeMa, KOTopast
HpeIyCMaTPUBAET CIIEYIONINE PE3YIbTaThl U KPUTEPHU OLICHUBAHHSA:

«3a4TCHO»
«HC 3a4YTCHO»

KOHTPOJIbHBIC BOITPOCEHI C OIIMOKaMH WJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI

BrimonHeHs! Bee 3a1aHus 1a00paTOpHOH padOTHI, CTYIEHT OTBETHI Ha BCE KOHTPOJBHBIE BOIPOCH!
CTyneHT He BBIIOJIHUII WX BBINOTHUI HENIPAaBIUIIBHO 3aJaHUS Ta00paTOpHON paboTHI, CTy[AEHT OTBETHI Ha

Kpurepuu orieHKH KOHTPONBHOH paboTHI, MIPOBOIUMON B ayAUTOPHUHU MUCEMEHHO TN B TUCTAaHIIMOHHOM (hOpMeE B JIEKTPOHHOM

Kypce

50 <TIpoueHT BEpHBIX OTBETOB — 3aYTEHO

VYcnoBus IMOJIY4YC€HH 3a4cTa:

3a4TEeHBI BCE JJa0OpaTOpPHBIE PabOTHI

3a4TeHa KOHTPOJIbHAS paboTa.

KontponsHas pabota MoxeT OBITh IPOBEAEHA AUCTAHIIMOHHO B JIEKTPOHHOM cpeje

6. YHEBHO-METOIUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmorexa M3narenscTBO, roa, 311. anpec
JI1.1 |10.C. Kapabacos, DKOJIOTHUS U yIIpaBJeHUE: M.: MHUCucC, 2006,
B.M. Umxukosa YueOHuK http://elibrary.misis.ru
JI1.2 | A.B.MapuHueHko Dkojorus: YueOH.mocobue M.: UTK "Hamxos u K", 2009,
6.1.2. JlonojiHuTeEBHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENHU 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI2.1 |Kaneiruu B.T. [IpombliieHHas KOOI HS: M.: Akagemus, 2006,
Vu4eb. mocobue
JI2.2 |Tlon pen. DKOJIOTHS ¥ SKOHOMHUKA M.: IOHUTU-OAHA, 2011,
3.B.I'mpycosa MIPUPOIOIIONB30BAHUS:
Vuebuuk
J12.3 | B.A.Xomuu DKOJIOTHUS TOPOJICKOM CPEAb: Accouuanuy CTpOUTEeNbHBIX By30B
yuebHoe nocobue Mocksa, 2006,
J12.4 | Hedenosa E.B. DKoJorus: yaeOHoe mocooue H® HUTY MU cuC, 2015,
http://elibrary.misis.ru; www.nf.misis.ru
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTABUTEITN 3arsaBue bubanoreka W3naTenbcTBO, TOM, 1. afpec
JI3.1 |E.B.Hedenosna, Okonorust: JlabopaTopHbIit Hosotponux: HO HUTY MUCuC, 2015,
M.H.Benosa MPaKTUKyM http://elibrary.misis.ru; www.nf.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas eKTpOHHAs OMOIHOTEKa www.elibrary.ru
D4 | MUHHCTEPCTBO MPUPOIHBIX PECypCcoB 1 dKojoruu PO | mnr.gov.ru
35 MUHHCTEPCTBO MPUPOTHBIX PECYPCOB U IKOJIOTHU mpr.orb.ru
OpenOyprckoii obactu
D6 | Pocnpuponnanzop rpn.gov.ru

6.3 IlepeyeHb MporpaMMHOro oéecneyeHus

I1.1

Microsoft Office 2007 Russian Academic OPEN No Level




I1.2 Microsoft Teams

I1.3 Zoom

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

N.1 |- Odbunmanshelii caiit HoBotpouikoro ¢punmuana HUTY "MUCuC" http://nf.misis.ru/

.2 |- Onexrponnas 6ubnmuoreka HUTY "MUCuC" http://elibrary.misis.ru

N.3 |- YHuBepcurerckas oubnmoreka onnait http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasnauenune OcHarienue

133 VYuebnas  aymuropmst  uia  3aHATHH | KomMmiuekr — yueOHOM — mebemm  Ha 56 MmecT A
JIEKIIUOHHOTO THIA, NPaKTUYECKHX | oOyyarommxcs, 1  CTalMOHapHBIH  KOMIBIOTEp  JUIS
3aHATHH IIPEero/iaBaTelisl ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, 3KpaH

HACTEHHBIH, JOCKa ayOWTOpHAas MejoBas, BeO Kamepa
Logitech, KoIOHKM, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYuebnas ayIUTOpHs s 3adsatuil | Kommmekr — yueOHOM — mebenmm  Ha 40 Mect  gus
JIEKIIUOHHOTO THIA, NPaKTHYECKHX | oOyyaromuxcs, 1  cTanMOHapHBIH  KOMIBIOTEp VIS
3aHATHI TIperoiaBaTeNisi C BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH

Ha INTaTWBe, JIOCKA AayIWUTOpHas MejoBas, BeO Kamepa
Logitech, KOJOHKHM, JHMIIEH3UOHHBIE MpOrpaMmel  MS
Office, MS Teams, antuBupyc Dr.Web.

141 VYuebnas naboparopus "Xumus" Kommnekc  yueOHOro o00OpyaoBaHUsI ANl MPOBEACHHS

sKonorudeckoro mpaxktukyma (TecT kommuekTsl:MuHH-
akcnpecc-maboparopust  «ITuenka-Y/m, pH-lmr, PK-BITK-
lmr, OX-1,Kapbonatsl-1 mr, Cynbatsl-1mor,Xmopuasl-1
wmt, Hurparel-1 wr, Kaneuwmii, XKeneso-lur,I[BeTHOCTB-
lmr,  MyTHOCTE  /mMPO3PAavyHOCTE)  KOMIUIGKT  JUIS
nabopatopHeix pabdot mns ydamerocs, pH-merp Checker 1,
konaykromerp HANNADIST 1, kougykromerp Dist, pH -
metrp AHMOH-4100, pH-metrp Checker I1(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, HOISIpUMETp MOPTATUBHBIN
II-161, pedpaktomerp WPD-464, osmexrporuura (1
koH(pop.), TEH3UOMETP K-6 KRUSS, yueOHO-
Ta00paTOpHBI KOMITIEKT" XuMus'", MICHKep OpOMTaIBHBIA

0OS-10 YHHUBEPCAJIbHBIH, BECHI AHAJINTUYECKHE
anektpoHHble HTR-120CE, HCTOYHHMK MOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHble c

TEXHOJIOTHYECKOH MPHCTaBKOM, Ta0ypeThI TabopaTOpHEIE.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

OcBoeHNE AUCIUIUTIHEI IPEIIoaraeT Kak MPoBeICHIE TPaJNIHOHHBIX ayAUTOPHBIX 3aHATHH, TaK M pabOTy B 3IEKTPOHHOI

uHpopmarmoHHo-06pazosatensHoit cpene HUTY «MHUCuCy» (OUOC),

ITpenMyIeCTBEHHO 11 CHHXPOHHOTO B3aUMOJIEHCTBUS MEX Ty YUaCTHHKaMH 00pa30BaTENbHOIO Mpoliecca MOCPEICTBOM CeTU
«HuTeprer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI TOJTHOIIEHHO HCIIOJIB30BAaTh €r0 BO3MOYKHOCTH HY)KHO
ycTaHOBUTH IpuioxeHne MS Teams Ha mepcoHaNBHBIN KOMIBbIOTEP U TenedoH. CTapocTaM HYXKHO co31aTh rpymry B MS Teams.

YyacTue B rpynie no3Bosier:
- CITyHIaTh JEKIHUH;
- paboTaTh HA MPAKTHYECKNX 3aHATHIX;

- OBITH Ha CBSI3U C IperoaaBaTeyieM, 3a/laBas €EMY BOIIPOCHI UJIK OTBEYasd Ha €ro BOIIPOCHI B O6HICM qaTe Irpyniisl B pa60qee BpeEMsA C

9.00 1o 17.00;

- OCYIIECTBIISATH COBMECTHYIO PaboTy HaJ JOKYMEHTaMH (BKiIaaka «Dasr).
[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCETJia paboTaTh C BKIIIOYEHHOW KaMepOH.
HcknodeHne — ecity penoAaBaTelib MONPOCUT OTKIIOUUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbpImuMu noMexamu. Ha aBatapkax

JIOJI’KHBI OBITH UCKJTFOUUTEIHHO JCJIOBBIC (I)OTO.

HpI/I TIPOBCACHUH JICKITMOHHO-TIPAKTUICCKUX 3aHATHI BCICTCA 3aIIUCh. 9T0 J1acT BO3MOXHOCTB IIPOCMOTPA 3aHATUA B CIIydac
HEBO3MOKXHOCTH NPUCYTCTBHUA HA HEM UJIU TTPU HCO6XOHI/IMOCTI/I BHOBb O6paTI/ITCH K MaTepualy U 3aHOBO €TI0 IPOCMOTPETD.




