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AHHOTaNINA

Hucuurumaa «Metoasl U mpuOOpPBl KOHTPOJSL OKPYXKAlomIeH cpenbl» BXOAWT B
o0pa3oBaTelbHYI0 MPOrpaMMy BbICIIEr0 o0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HanpasieHuto mnoxarotoBku/ cnenuanbHocTH  20.03.01  «TexHocepHas 0e30MacHOCTH
HanpaBieHHOCTH «VIHXKeHepHas 3alluTa OKpy’Karolled cpelpl». JucuumimHa peanusyercs
kadenpoit «NeS».

JlucuuiuinHa HalesleHa Ha (QOpMHUPOBAHUE Y BBIITYCKHUKA CIIEIYIOIUX KOMIIETCHIIMIA:

OIIK-1 «CrocobeH y4uTBHIBaTH COBPEMEHHBIC TEHICHIIMM PA3BUTUS TEXHUKH H
TEXHOJIOTUI B 00nacTH TexHoc(epHON Oe30MacHOCTH, M3MEPUTEIBHOW M BBIUMCINUTEIIBHON
TEXHUKH, WHGOPMAIMOHHBIX TEXHOJOTMH TPH PEHICHWH THUIOBBIX 3a7a4y B 00JIaCTH
npoeCCUOHATIBHON ~ JEATENbHOCTH, CBA3aHHOW C 3aIUUTONM  OKpyXKawooled cpeabl U
obecrieyeHreM 0€30IaCHOCTH YETIOBEKa»

OIIK-2 «CmnocobeH obecrieunBaTh 0€30MMaCHOCTh YEJIOBEKA U COXPAHEHUE OKPY KAOIICH
Cpelbl, OCHOBBIBasACb Ha MNPHUHIMIAX KYyJbTYphl O€30MaCHOCTM UM KOHLENIMH PUCK-
OPUEHTHPOBAHHOT'O MBIIIICHUSDY

CopepxaHue TUCIHUILUIMHBI 0XBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C KOHTPOJIEM KayecTBa
OKpY’Karollen cpepl.

[IperoaBanre MUCHMIUIMHBI TPEIYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHU3alUN
y4eOHOro mpoliecca: JIEKLUH, JJAO0paTopHble PadOThI, IPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHbI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B popme 3auera.

OOwiast TpyAOEMKOCTh OCBOCHHS AMCLUIUIMHBI COCTaBisfeT 3 3ayeTHbIX eauHuib, 108
4acoB.

SI3pIK 00y4eHUS 10 TUCLUIIIIMHE KPYCCKUHN »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Ilenn npenogaBanusi TUCIHUILIMHBI «METOIbI KOHTPOJISI KAYECTBA OKPYIKAIOIICH CPEeIbD»:
- (hopmupoBaHUE y CTYJCHTOB MPEACTABICHHM O METAX, 3a/1a4ax, MPUHIIUIAX, METOaxX,
MOPSIZIKE, TPOIEAYpe, CPEICTBAX MOHUTOPUHTA U KOHTPOJISI Ka4eCTBa OKPY KAIOIICH CPe/Ibl U

3KOJIOTUYECKUX CHUCTEM,

- OBJIAICHUC HAaBbIKaMU ITPOBECACHUA HCCHGHOB&HHﬁ, O6pa6OTKI/I " OpCACTaBICHUA
SKCIICPUMCHTAJIbHBIX JAHHBIX;

- OCBOCHHE TCOPECTHYCCKHUX OCHOB METOJOB KOHTPOJI,

- OBJIAICHUC COBPCMCHHBIMH MCTOAAMHU aHAJIN3a CYIICPIKOTOKCHUKAHTOB.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JaNaTh CIEAYIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabsune 1.
Tabnuua 1 — [lepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKEHHUSI
Kon n
Kareropus (rpymnmna) Konx n HanMeHOBaHME HHIMKATOpa
HalMEHOBaHME
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETECHLIUU
KOMIETEHIUU
OIIK-1 Cnocoben
YUUTBIBAaTh
COBPEMEHHbIE

Ob6menpodeccuonanbHbIe
KOMITCTECHITHH

TEHJICHIIUU Pa3BUTHS
TEXHUKHU U
TEXHOJIOTUH B
obnactu
TexXHOC(epHOH
0e30IacHOCTH,
MU3MEPUTEIBHON U
BBIYHCIIMTETLHOM
TEXHUKH,
UH(OPMALIMOHHBIX
TEXHOJIOTHH NpH
pEIIeHNH TUITOBBIX
3amad B o0JylacTu
npodeccuoHaNbHOM
JIeITEIIbHOCTH,
CBSI3aHHOM C
3alUTON
OKPY’KaIOIIeH cpeibl
n o0ecrneueHueM

OIIK-1.3.1 3HaTh COBpeMEHHbBIEC TEHICHIIUN
Pa3BUTHS TEXHUKU M TEXHOJIOTUI B 001acTH
TeXHOC(EPHON 0€301acCHOCTH,
UH(POPMALIMOHHBIX U HU(PPOBBIX
TEXHOJIOTHH MPH PEIICHUN THITOBBIX 33124 B
o0acT npohecCHOHAIBHON AeSITeIbHOCTH
OIIK-1.Y.1 ymeTs pemiath TUIIOBBIE 33Ja41
B 00J1acTH MpohecCHOHATbHON
NesITeIbHOCTH, CBSI3aHHOM C 3alUTOM
OKPY’KaIOIIeH cpefibl U 00ecTIeueHUEM
0€30I1aCHOCTH YeJI0BEKa

OIIK-1.B.1 BraneTs HaBbIKaMH IPUMEHEHUS
U3MEPUTEIILHON U BBIYUCIUTEIBHOM
TEXHUKH, THOOPMAITIOHHBIX TEXHOJIOTHMA
IPY PELICHNH TUITOBBIX 33]a4 B 00JIaCTH
TeXHOC(EPHOI 0€30MacCHOCTH

Oe3omacHoCcTH

4eJloBeKa

OIIK-2 Cnocoben OIIK-2.3.1 3HaTh HOpMBI U TpeOOBaHUS B

o0ecrieunBaTh o0acTi 0€30MacCHOCTH 3710POBBS UeIOBEKa
Ob6menpodeccuonanpHble | 0€30MaCHOCTD U OKpY Karollel cpeibl pu BEACHUU
KOMIIETEHIIUU 4eJI0BEKa U VUHXEHEPHOU JEATEIILHOCTH

COXpaHEHUE OIIK-2.V.1 ymeTh NpuMeHSTh IPUHIUIIBI

OKpYXaroIIei

KYJBTYpbl 0€30MaCHOCTH W KOHIICTIIIHI




CpeIlbl, OCHOBBIBASICh | PUCK-OPUEHTUPOBAHHOTO MBITIICHUS JIJIsI
Ha MPUHITUTIAX obOecreyeHns 0S30aCHOCTH YeJIOBEKA U
KyJIbTYPBI COXpaHEHUs OKPY KarolIel cpeJibl
0€301acHOCTH U OIIK-2.B.1 Bnagets HaBLIKAMU BEICHUS
KOHIIETIIH PUCK- WHXCHEPHOU JISSATEIILHOCTH B 00JIACTH
OPUEHTHPOBAHHOTO | OXPaHBI 3I0POBbS U 3aITUTHI OKPYKAIOIIEH
MBIIIJIECHUS Cpe/bl Ha OCHOBE TIPUHIIUIIOB KYJIBTYPhI
0€301aCHOCTH ¥ KOHIICTIITUN PHCK-
OpPUEHTUPOBAHHOTO MBIIILJICHUS

2. Mecro nucuurnHbl B cTpykType OI1
JucnumnimHa MokeT 0a3upoBaThCS HA 3HAHUAX, paHEe MPUOOPETEHHBIX OO0YYaIOUIUMUCS MpU
M3YyYECHUU CHEAYIOUX JUCUUILIAH:
- «DU3UKO-XUMUYECKIE OCHOBBI 0€3011aCHOCTIY,
- «HXKeHepHast 3K0JIOTHUs,
—  «OCHOBBI XUMHYECKOH 0O€30MaCHOCTIY,
— «Teopernueckrie OCHOBBI 3aLIUThI OKPYKAIOLIEH CPEIbI»

3HaHuUsA, NOJY4YEHHbIE IpU HW3YYEHUHU Marepuaia JaHHOW JUCLUMIUIMHBI, HMMEIT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUHU APYTUX TUCHUTLIINH:

- « IIpoexkTupoBaHrE CUCTEM OUYUCTKU CTOYHBIX BOJY,

—  « IIpoekTrpoBaHue CHCTEM OYUCTKH TBIJIETa30BBIX BEIOPOCOBY,

—  «CoBpeMeHHbBIC CUCTEMBI 3aITUThI aTMOC(hEpHI»

—  «CoBpeMEHHBIC CUCTEMBI 3alTUThI TUAPOChHEpPHI»

—  «IloaroTtoBka BBITYCKHOM KBATU(PUKAIIMOHHON pabOTHD».

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCHUIUIMHE (M pacmpeieieHne dTO TPYJOEMKOCTH M0 CEMECTpaMm) MpeICTaBICHbBI B
Tadnuie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIIINHbI

TpynoemMKocTs 1o
Bun yuebnoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocmo OuUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuyeckoii 0020MoeKu
AyoumopHhule 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexuu (JI), (qac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosamenvnasn paboma, Bcero (dac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, Judd. 3au, | 3auer 3auer
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH




4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCLUUILIMHEI 110 pa3/ieiaM U BUAAM 3aHATHMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabnuua 3 — Pazfesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 6
Pazpnea 1. 4 4 5 14
MOHUTOPUHT OKpY’KaroLIEH cpeabl U KOJIOTHYECKHUIA
KOHTPOJIb
Pazpnen 2. 4 4 4 14
MeTopl  KOHTpOJISL — 3arpsA3HCHUST  aTMOC(EPHOTQ
BO3/IyXa.
Paznen 3. 4 5 4 14
MeTo/1bl KOHTPOJIS 3aTPSI3HEHUS BOJIHBIX 00BEKTOB.
Pasznen 4. 5 4 4 15
MeToibl KOHTPOJISI 3arPSA3HEHHS TIOYB.
HWroro B cemecTpe: 17 17 17 57
Htoro 17 17 17 0 57

[IpakTrueckas

IIOAroTOBKAa  3aKJI04YacTCsd B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

Oo0y4JalolMMUCA  ONpPENETICHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuuei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paznena

HaszBanue u cogepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1

MOHUTOPHHT OKPY:KaIOLIell cpelbl H IKOJOTMYeCKHd KOHTPOJIb

Hctopus co3naHus HalMOHAJIBbHOM CUCTEMBI MOHMTOpHHra. Ee
3a7a4u U CTpyKTypa. ®OHOBBII MOHUTOPHUHI KaK COCTaBJISAIOIIAs
HallMOHAJbHOM CHCTEMbl MOHMUTOpPHMHTIA. 3aJauyd WU OpTraHU3alUs
¢boHOBOTO MOHMUTOpHMHTA. TUNBI CTaHIUN (OHOBBIX HAOIIOIECHUM.
3amaun, OOBEKTHI M CTPYKTypa pPErHOHAJIbHOTO M JIOKAJIbHOIO
MoHUTOpUHTa. OOBEKTH HAOIIOJEHUS B HAlMOHAJbHOW CHCTEME
MOHHMTOPHUHTA, HA PETHOHATBHOM M JIOKAJIbHOM YPOBHSX.

3amaun, 0OBEKTH U CTPYKTypa PETHOHAIBHOTO U JIOKAIBHOTO
MOHUTOpUHTa. (OCHOBHBIE KPUTEPUU COCTOSHHUS 3arpsi3HCHUS
BO3AYIIHOTO OacceifHa (MakCUMalbHO pAa30Bble KOHIEHTPALUH,
CPEHECYTOYHBIE KOHIIEHTPALMH, KOMILJIEKCHBIA MHJIEKC 3arpsA3HEHUS
aTMoc(epsl, yueT BIUSHUS CyMMAaluu U T.I1.).

Kareropuu craninoHapHbIX OCTOB (CTallMOHAPHBIE, MAPLIPYTHHIE,
noadakenbHbIe). BEIOOp MECTOMOIOKEHUS TOCTOB HAOJIIOICHHIA.
YucneHHOCTh IOCTOB Ha TEPPUTOPUN HACEJIEHHBIX ITyHKTOB.

[Tepedens 3arpsi3Hsronux BemecTs (3B) moanexaniux KOHTPOITIO B
CHCTeME MOHUTOPUHTA 3arps3HEHUs] aTMOC(EpHOro Bo3Iyxa.

[IporpaMMbl HaOIIOACHUS B CHCTEME MOHUTOPUHTA aTMOC(epHOTro
BO3/yXa (TOJIHas1, HEeToIHasl, cokpalieHHast). [IpencraBienue
MOHHUTOPUHTOBOM HH(pOpMaIUy.

OO0mwexThl u3MepeHuil 1 ux mMepsl. KauectBeHHas u
KOJIMYECTBEHHAs] XapaKTEPUCTUKA U3MEPSEMOIl BEIMUNHBI.




MeTpOHOFI/I‘IGCKI/Ie XapPaKTCPUCTHKU MCTOAUK BBIITOJTHCHUA
W3MepeHnil. Pe3ysbTaThl U MOrpenTHOCTH U3MEPEHU.

Pa3zgen 2

MeToabl KOHTPOJIA 3arpsi3HeHUsI aTMOCcGepHOro Bo3ayxa
MeTtoast 0TO0pa mpo6 arMochepHOro BO3ayxa ISl ONpeaeTIeHHs
IBUIH, a3PO30JIeii, Ta30B U MapoB. XapaKTePUCTUKA METOI0B 0TOOpa
po6. [Ipumensiemoe o0opyaOBaHUE U YCTPOHCTBA. XapaKTepUCTHUKA
¢mbTpoB. XapakTepucTuKa NpoOOOTOOPHBIX YCTPOMCTB.
OT60p npo0O ra3z0-BO3MYIIHBIX CMECEH U3 ra30X0A0B. Y ClIOBUs 0TOOpa
po6. Bribop mecta otbopa mpobd. YciaoBust XpaHeHus mpoo.
Ot60p npo0 1 aHaIM3 BO3IyXa paboueid 30HHI.
KoHTpons ra3o04ncTHOr0 060pymoBaHus. MeTo0I0THsE KOHTPOJIS
razoourctHoro ooopynosanus. Kourposns 'OY ¢ npumeHeHnEM
ra30aHaJin3aTopoB NMPOMBILIUIEHHBIX BEIOpocoB. Kontpons I'OY ¢
MPUMEHEHHEM I'a30aHaIN3aTOPOB MUKPOKOHIIEHTPAIUH.
HeopraamzoBannsie U3A. MeTo o1ieHKH BEIOPOCOB YTIIEBOOPOIOB
U3 OTKPBITHIX MIOMmagHbix M3A. Metoa HHCTPYMEHTAIbHOTO
KOHTPOJIS IJIOCKUX HazeMHbIX M3A. O6nacTu HCIOIb30BaHUS
ra3oaHaJuTHYecKol TexHukU. Knaccudukaius METo10B ra3oBoro
ananmu3a. CyTs HanboJsee pa3BUTHIX METOI0B Ta30BOTO aHAITN3A.
BosmoxkHOCTH U omipenensieMble KOMITOHEHTHI. [IpuHIn qeicTBus u
YCTPOHCTBO Ta30aHATN3aTOPOB, PEATHU3YIOMINX 3TH METO/IBL.
TexHuuyeckue XxapakKTepUCTUKH ra3oaHaan3aTopoB. [lepeueHp
nprOOPOB HCTIOIB3YEMBIX JUIsI KOHTPOJISI aTMOC(HEPHOTO BO3yXa.
MeTop1 ananu3a npod Bo3ayxa: rpaBUMETPUUYECKUT,
noJsiporpaduueckuii, HOTOMETPHUECKU, CIEKTPOPOTOMETPUUECCKHIA,
bayopuMeTpuueckuii, XxpoMarorpahudeKui.

Pa3znea 3

MeTOI{bI KOHTPOJIA 3arpsi3BHEHUSA BOAHBIX 00bEKTOB

[Tokazarenu kauecTBa BOJbL. TpeOoBaHMS K KadeCTBY BOJbI
(BOJI0EMBI KYJIBTYPHO-OBITOBOTO Ha3HAYCHUS, XO3SHCTBEHHO-ITUTHEBOTO
Ha3HA4YeHHs, PHIOO-XO3AMCTBEHHOTO Ha3HaueHus). Buabl  cereit
HAOMIOZCHHUST 3a COCTOSTHMEM BOJA CymH. Karteropuu MyHKTOB
HaOmonenus. 3anaun myHktoB Habmoaenus |, I, 111, 1V xarteropun,
orpenenenue ux Mecrononoxxenus. [Iporpamma HabmoieHus (oaHas,
HEMOJIHAs, COKpAIllEHHas) 3a KayeCTBOM IIOBEPXHOCTHBIX BOJ.
[Tepedens 3arpsI3HAIONIMX BEIIECTB MOJICKAITUX KOHTPOJIIO.

AHanmmM3 KadyecTBa BOJABI M €ro ocoOeHHocTH. Metoasl oTOopa
mpoO, TOJrOTOBKK M aHaju3a Mpo0 BOJBL. THMOBAs THIAPOXUMHYECKAs!
nabopatopusi U ee 00opynoBaHHE. ABTOMATU3UPOBAHHBIE CHCTEMBI
KOHTpOJISI ~ KadecTBa  3arps3HEHHbIX  BOJI.  buoTectupoBaHue.
[TpencraBieHrne MOHUTOPUHTOBOM WH(POPMAITIH.

OcCHOBHBIE TTOKA3aTeNd KauecTBa BOJI (IPUPOIHBIX, TUTHEBHIX,
CTOYHBIX,I0JI3EMHBIX U JIp.): B3BEIICHHbIE IPUMECH, MyTHOCTb,
MPO3PAvYHOCTh, MUHEpAIU3AITUs, KECTKOCTh, pH, KOHIIEHTpanus
pactBopenHoro kuciopoaa, XIIK, BIIK, oprannueckue BemiecTsa
(denomn, xupst), CITAB, necTuiuapl, HOHBI TSHKETBIX METAIIIOB,
HUTPATHI, HUTPUTHI, aMMHUaK, HocaTsl.

OCHOBHBIE METOJIBI KOHTPOJISI Ka4eCTBA BOJIbI: TPABUMETPUUYECKHM,
nonsiporpaduueckuii, GOTOMETPUUYECKUH, CIIEKTPOPOTOMETPUUECKUH,
biayopuMeTpruecKkuid, XxpomarorpahuyeKui.

Pa3znen 4

MeTtoabl KOHTPOJIA 3arpsi3HEHHSA T0YB
[Tokazarenu kauectBa nous. Kareropuu nous. Bumsl
MOHUTOpPHHTIA 3arpsisHeHus nous. Kpurepuu onpenensitoniue




HEO0XOIMMOCTh KOHTPOJIS 3arps3HAIONINX BellecTB 1nouB. [lepeyens
3arps3HSIONINX BELIECTB IMOAIekKaNX KOHTpoIro. HeoOxoanmocTs
KOHTpOJIs aTMoc(epHbIX ocankos. [Iporpamma HabIrOAEHUS B cCUCTEME
MOHHUTOPHHTA 3arpsA3HEHUS T0YB. MeTo bl 0TOOpa Mpo0d, TOATOTOBKU U
aHaym3a npoo MOYBBL
OcHOBHBIE METO/IBI OLICHKH TTOKa3aTeNeil KauecTBa MOYB:
IPaBUMETPUYECKUH, MOJIsIporpapuueckuii, GoToMeTpuIecKui,
CEKTPO(OTOMETPHUECKHH, (PITyOPHMETPUIECKHIHA,
XpoMaTorpaduIeKHid.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTb IIPUBEICHBI B TAOJIHIIC 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJI0EMKOCTh

No
n/o

TeMbl mpaKTUYECKHUX
3aHATUU

DopMBbI MPAKTUYECKUX
3aHATUN

TpynoeMKocCTs,
(gac)

N3 aux
MPaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paszaena
JACLIUI

JINHBI

Cemectp 6

Pacuer
MIPUOPUTETHHIX
3arpsI3HSIOIIUX
BCIIECTB,

Mo AyIeKaIux
KOHTPOJTIO
HCTOYHHKAX
BEIOpOCA.

Ha

Pemenue TUIIOBBIX U
CUTyallMOHHBIX 3aJ1a4

Pacuer
KOHTPOJIA
3arpsA3HAIOIINX
BEIIIECTB
HCTOYHUKAX
BBIOpOCa

rpaduka

Ha

-((-

N3yuenne MeTonos
otbopa po0
3arpsI3HAIOLINX
BELIECTB
HCTOYHUKOB
BBIOpOCaA.

nus3

CemuHnap

Pacuer  (oHOBBIX
KOHIEHTPALINI
3arpsA3HSIOMUX
BEIIECTB "
COCTaBJICHHUE
MPOTpaMMBbI
KOHTPOJISL.

Pemenue THIIOBBIX U
CUTYallMOHHBIX 3a/1a4

Pacuer
HOPMAaTUBHO
JIOITyCTUMBIX
KOHIEHTPAaLIHI
3arpsA3HSIOIINX
BEIIECTB B CTOYHBIX

_((_




BOJIAX.
Meroasl KOHTPOJIS CemuHap 2 3
6 | kagecTBa  CTOYHBIX
BOJ Ha OYUCTHBIX
COOPYKECHHSIX
Pacuer kpatHocTH | PenieHue THIOBBIX U 2 3
7 pa3baBIeHUS CUTYaIlMOHHBIX 33]a4
CTOYHBIX BOJ IIpH
BBIIYCKE B BOJHBIC
O0OBEKTHI.
Pazpabotka -« 2 3
8 CHCTEMBl ~ KOHTPOJIS
KauecTBa  CTOYHBIX
BOJ  Ha  pa3HBIX
CTaIusAXx  Mporiecca
OYHCTKH.
9 Kontpon Cemunap 1 4
COJIepIKAHUS
TSDKEJIBIX METAJUIOB B
MOYBeE.
Bcero 17
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U KX TPYTOEMKOCTb ITPUBEICHBI B TA0IHUIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
U3 Hux Ne
Ne HanmeHoBaHMe 1a00paTOPHBIX padbOT TpyHOeMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 6
1 | Onpenenenue coaepskanus B3BEIICHHBIX 2 2
gacTull (TbLJIM) B BO3JIyXe
2 | ®oTOMETPUYIECKOE OTIPE/ICIICHNE OKCH/IA 2 2
azora (IV) B Bo3myxe
3 | ®oToMeTpHuuecKoe onpeelIcCHIHEe aMMHaKa B 2 2
BO3JIyXe
4 | OnpeneneHnre BOJOPOIHOTO MOKA3ATEs, 4 3
KECTKOCTHU BOJIbI, COACPKAHUS
THJIPOKApOOHAT- MIOHA W CYXOTr'0 OCTaTKa
5 OrnpesenieHre IBETHOCTH U MYTHOCTH BOJIbI 2 3
6 | CnexTpodoToMeTpUUIECKOE ONPEIeIeHHE 3 3
cynb(aToB B BOJIC
7 | Onpenenenne nonos Feobm, NO> NO* u 2 3
CIaKT ¢ UCIOJIb30BAHUEM TECT-CUCTEM
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM He MPEIyCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Buasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabauna 7 — Bunabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3y4yeHne TeopeTHIecKoro MaTepuanina
20 20
nucuurinHbl (TO)
[ToaroroBka K TEKymiemy KOHTPOIIIO 20 20
ycneBaemoctH (TKY)
IToaroroBka K MpoOMeXyTOYHOMU 17 17
arrectaruu (I1A)
Bcero: o7 o7

5. Ilepeuens yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOTYJTIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Uil CaAMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUCOHBIX M3TaHUI

Iudp/
URL anpec

bubnuorpaduueckas ccpiika

Komuectso

AK3EMILTIPOB B
OuoImoTeKe

(kpome
HIIEKTPOHHBIX
9K3EMILISIPOB)

URL.: https://e.lanbook.com/book/152156
(mata obpamenus: 25.08.2022). — Pexum
JOCTYyTA: IS aBTOPH3. TOJTH30BaTEIICH.

JlapnukuH, B. B. Dxonorus:
OLIEHKAa ¥ KOHTPOJIb
OKPY’KaIOIIeH cpefipl : yueOHoe
nocobue / B. B. Jlapuukun, H.
. Jlapnukuna, . A.
Hemymenko. — HoBocubupck :
HI'TY, 2019. — 124 ¢c. — ISBN
978-5-7782-3948-7. — TekcrT :
9JIEKTPOHHBIH // JIaHb :
ANEKTPOHHO-OMOIMOTEeUHAS
cucrema. —

— URL: https://e.lanbook.com/book/239852
(mata obpamenus: 25.08.2022). — Pexum
A0CTyma: st aBTOpHU3. MMOJB30BaTeIICH.

barpakosa, I'. M.
DKOJIOTMYECKUH MOHUTOPUHT U
KOHTPOJIb HCTOUYHUKOB
HETraTUBHOT'O BO3/IEHCTBUS
00BEKTOB OKPYKAIOIIEH CPEIBI
yaebHoe rocobue / I'. M.
barpakosa, I'. T. Apmuiesa. —




[Tepms : [THUITY, 2021. — 71
c.— ISBN 978-5-398-02449-4.
— TekcrT : >neKTpOHHBIH //
JlaHb : 3JIEKTPOHHO-
OnOIMOTEYHAs CHCTEMA.

URL.: Banosa (Konbsuiosa), B.
https://znanium.com/catalog/product/430532 | JI. ®u3uKo-XxuMHU9IeCKHe
(mata obpamenus: 25.08.2022) METOJIbI aHaM3a / Baosa

(Kombuiosa) B./I., Abecanze
JL.T. - Mockga :/lamkoB u K,
2018. - 224 c.: ISBN 978-5-394-
01751-3. - Teker :

3JIEKTPOHHBIMN. -
URL.: ITycroBas, JI. E.
https://znanium.com/catalog/product/1058966 | Metozasl U IPUOOPBI KOHTPOJIS
(mata obpamenus: 25.08.2022). — Pexxum OKpY KaroIlen CpeJibl.
JIOCTYTIA: TIO TIOJITHCKE. DKOJIOTUYECKHI MOHUTOPHHT :

yuebHoe nocodue / JILE.
[IycroBas, b.4. Mecxu. —
Mocksa : UHOPA-M, 2022. —
246 c. — (Bwicmiee
oOpasoBanue: bakanaBpuar). —
DOI10.12737/1058966. - ISBN
978-5-16-015825-9. - Teker :

3JIEKTPOHHBIN. -

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHONW ceTn «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.
Tabmuma 9 — IlepedyeHb DIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
IHepuoauyeckue u3aHus

http://www.kalvis.ru/ XKypnan «3kon0orus ¥ IpOMBIILIEHHOCT Poccuny
http://vodoochistka.ru/ Kypuan «Bogoouncrkay

http://ecovestnik.ru/ Kypnan «3konorus ypOaHU3UPOBAHHBIX TEPPUTOPUI»
http://www.ecoindustry.ru/ KypHan « IK0OIOTHs TPOU3BOICTBA»

https://vk.com/club43432547 | Xypuan «CripaBo4HHUK IKOJIOTa»
Pecypcbl nnpopmannonHo-resiekoMmmyHukannonHoi cetu UHTEPHET

http://elementy.ru caiT 0 QyHIaMEHTAIbHON HAyKe
http: //www.wri.ore caiir MTHCTUTYTa MUPOBBIX IPUPOAHBIX PECYPCOB
http: // www.unep.org caiit [Iporpammer OOH 110 oKpykaromiei cpee

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHHA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHS, HCIIOIB3yeMOTO TIPH OCYIIESCTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmie 10.



http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://elementy.ru/

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHWYECKOH 0a3bl, HEOOXOAUMOW JIIsi  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)

1 | JlexuuoHHas ayiuTOpuUs

Crnenunanu3upoBaHHas J1ab0paTopusi MOHUTOPUHTA U KOHTPOJIS 51-07
MPUPOTHO-TEXHHUECKUX CHCTEM

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAIlUH
o0y4aromuxcs Mo AUCHUIUINHE TPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl POBEACHHUSI IPOMEKYTOTHON aTTeCTaIluN

Bu mpomexyTo4HOM arTecTaluuu [TepedeHb OIIEHOYHBIX CPEICTB

3auer Crincok BOpocoB

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyYalOMMMHCS TPUMEHSETCST 5S-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOXYJLHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH

OrreHKa KOMITETEHITUHN

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aiubHas mKana P P (op

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEILHOW JUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIO0KEHHUS C MPAKTHUYECKOU
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJTHO BJIQJICET CUCTEMON CIICIIMATN3HUPOBAHHBIX MOHITHA.

COTIIMYHO»
GauTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«XOpoHIO»
Ga4YTCHO»

0 CYLIECTBY U3J1araer €ro,
JUTEPaTYpHI;
— HE JIOIyCKAEeT CYIIECTBEHHBIX HETOUHOCTEH;

HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHI.

— o0yuJaroluiicss TBEPI0 YCBOMII MPOTrpaMMHBINA MaTepuai, rpaMOTHO U
ONUpasicb Ha 3HAHUA OCHOBHOM

— YBA3BIBA€T YCBOCHHBLIC 3HaHHA C HpaKTHHGCKOﬁ JCATCIIBHOCTBIO

«YOOBJICTBOPUTCIIEHO
(GavTCHO»

JUTEPaTYpHI;
— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

HaIpaBJICHUS;
— cJ1a00 apryMeHTHPYET HayUHbIE [TOJI0KEHHUS,

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHHA B IMPAKTHYCCKOM IMPHUMCEHCHUHN 3HAHUM

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHHUI;
— YaCTHUYHO BJIAJCET CUCTEMOM CIECIMAIM3UPOBAHHBIX HOHSITHHA.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

MarepHania;
— JIONTyCKaeT  CYIIECTBEHHBIC  OIIMOKH |
PAacCMOTPEHHU MPOOJIEM B KOHKPETHOM HaIPaBICHHH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;
— He GOpMYJIHPYET BBIBOJIOB M 0000IICHUI.

HETOYHOCTH

— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIbHOM 4YacTh IPOrpaMMHOrO

npu

— UCIBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM NPUMCHCHHUNU 3H8,HPII>1;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadumie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3aa4) AJsl IK3aMEHa

Kon
WHAMKATOpPA

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3ama4) ans 3adera / qudd. 3adera

Kon
WHJIUKAaTOpa

MOHUTOPUHT Ccpe/ibl 0OUTAHUS: TIOHSTHE; OCHOBHBIE 33/1a4M; 00IIas
cXxemMa MOHUTOPHUHTA.

OIIK-1.3.1

N

Knaccudukaimsi BUJ0B MOHUTOPUHTA.

OIIK-1.Y.1

DKOJIOTHYECKUI MOHUTOPHHT U €r0 MECTO B CHCTeMax o0ecreyeHus
9KOJIOTUYECKOM 0€30MaCHOCTH U YIPABIEHHS COCTOSIHUEM
IIPUPOJIHOM CPEJIbI.

OIIK-1.B.1

Kpurepnn kadecTBa npyu XMMUYECKOM 3arpsi3HEHUM OKPYKaroIen
cpeabl: atMocepa; rupocdepa; noysa.

OIIK-2.3.1

Cucrema riao0anbHOI0 MOHUTOPUHTA M 0OBEKTHI HAOTIOJCHHS

OIIK-2.V¥.1

Opranuzanyst HalMOHAJIBLHOW CUCTEMBI MOHUTOpUHTA B PD: ucropus
CO3JIaHMS; CTPYKTYpa HAllMOHAIIbHOM CUCTEMbI MOHUTOPUHTA; 3a1a41
HAIIMOHAJIbHON CUCTEMbI MOHUTOPHHTA

OIIK-2.B.1

MOHUTOPHHT 3arpsi3HeHUs: aTMOC(epHOro Bo3ayxa B PD:
CTallMOHAPHbIE MOCTHL; MPUHIMIIBI UX Pa3MEIIEeHNUs; TOKa3aTelH
HaOJII0ACHUH; porpaMMa HaOJII0ICHHSI

OIIK-1.3.1




8 MOHUTOPHHT 3arpsi3HeHUs: aTMOC(epHOro Bo3ayxa B PD: OIIK-1.V.1
noJipakenbHbIE MOCThI; MIPUHILUIIBI UX pPa3MEIIEHUS; I0Ka3aTeNIN
Ha0JII0ICHUH; TporpaMMa HaOJII0ICHHUSI.
9 MonuTOpuHT 3arpsi3HeHus atMoc(epHoro Bo3ayxa B PO: OIIK-1.B.1
NepeABIKHBIC TIOCTHI; IPUHIIUITBI UX Pa3MEIeHHs; TOKa3aTen
HaOJII0JICHUH; TporpaMma HaOJIr0 ICHHS
10 MOHUTOPHHT 3arpsi3HEHMs] BOJ CyluH B PD: kareropuu yHKTOB; OIIK-2.3.1
IPUHLUIIBI MX Pa3MEIIEHUS; I0Ka3aTesIn HaOIr01eHus; IporpaMmma
HaOII0AeHUSI.
11 MoHUTOpUHT 3arpsa3HeHust Mopeil B PD: kateropuu cTaHium; OIIK-2.V.1
MPUHIUIIBI UX pa3MELICHNUs; TIOKa3aTeIn HabIoAeHu; mporpaMmma
HaOJIIOIEHUS.
12 MOHUTOPHHT 3arpsi3HEHUS I0YB: KATETOPUU MOHUTOPHUHIA; OIIK-2.B.1
IPUHLUIBI MX pa3MEIIEHUS; I0Ka3aTesIn HaOIr01eHus; Iporpamma
HaOII0ACHUS
13 TpeboBanus K pa3MeLICHUIO U 000PYI0BAaHUIO TOYEK KOHTPOJIS Ha OIIK-1.3.1
MCTOYHHKAX 3ar
14 TpeboBanus k ycTpoiicTBaM 0TOOpa MPoObI U3 UICTOYHUKOB OIIK-1.VY.1
3arpsizHeHus: arMochepsl. A6copOmorHbIi Meto. [TpuHIwT
nevictBusi. CtpykrypHas cxema. JIOCTOMHCTBA M HEJJOCTATKH.
15 TpeboBanus Kk yCTpoHCTBaM MOATOTOBKHU MPOObI, 0TOOpaHHOHU U3 OIIK-1.B.1
MCTOYHHUKA 3arpsi3HEHUs aTMOC(hephl, K aHAIN3Y B aBTOMATHYECKUX
AHAJIMTUYECKUX IPUOOpax.
16 KoHTponb KOHIIEHTpaIMid 3arps3HSIONINX BEIIECTB B BEIOpOCaX OIIK-2.3.1
aBTOTPAHCIOPTA.
17 KoHTpos1b ra3004ucTHOrO 000PYAOBAHHUS. OIIK-2.¥.1
18 Kontposib HeopraunzoBanHbix M3A. OIIK-2.B.1
19 OcHoOBHBIE 001aCTH MPUMEHEHHS Ta30aHATUTUYECKOW TEXHUKH. OIIK-1.3.1
Knaccugukaius METo/10B ra30BOro aHajIM3a.
20 KakoBbr ocobeHHOCTH 0TOOpa POOKI BOJBI [UIS OTIPENIEIICHUS B HEH OIIK-1.V.1
Kucaopona’?
21 B yem pasznuuue oO1mel mesnouHocTy min KuciotHoctu Bojsl M pH? | OTIK-1.B.1
22 Uto Takoe cTaHAApThl KauecTBa BO3AYXa, BOAbI U MOYBHI? OIIK-2.3.1
23 Kakum 00pa3oM KOHCEpPBUPYIOT IPOOBI BOABI PU ONPEACICHUN B OIIK-2.V.1
HEeH TSDKETIbIX METaJIoB?
24 Kakum o0pa3om koHCepBUPYIOT IPoOkI BOAbI NpH onpeaeneHuu B Heil | OIIK-2.B.1
HUTPATOB, HUTPUTOB M HOHOB aMMOHHS?

25 Yro takoe BIIK u XIIK? Yem oHUM pa3inyaroTcs U 4TO OIIK-1.3.1
XapaKTEePU3YIOT?

26 [Tepeuncnure TpebGoBaHMs K cocyaaM st oToopa npoO Boasl, moussl | OIIK-1.VY.1
M BO3JyXa.

27 [Tepeuncnure ocoGeHHOCTH 0TOOpa MpoO It aHanu3a Bo3ayxa, nous | OIIK-1.B.1
Y BOJIBL.

28 KakoBbI 0cOOEHHOCTH OnpeieNieHns OpraHndeckux Bemects B Boge n | OIIK-2.3.1
BO3/1yX€?

29 Yro Takoe I1/IK 3arpssHuTeneit 1 nous, Bo3ayxa v Boabl? Kak ux OIIK-2.V.1

yCTaHABJIMBAIOT?

30 HazoBute MeTonbl pa3aeneHus U KOHIeHTpupoBaHus onpeaensembix | OINK-2.B.1

MHTPEJIMEHTOB IPU aHAIN3€ MPUPOJIHBIX BOJI.
31 Xpomarorpapuieckuii METO/1 U €ro MpUMEHEHUe /ISl aHajau3a OIlK-1.3.1

BO3J1yXd, BOJbI, ITOYBEI.




32 Kak OBICTPO OIICHUTh KaueCTBO BOJIbI U MIOYBHI? OIIK-1.V.1
Hazosure Buap! 11K 3arps3Hsaiommx BEMIECTB B BO3IyX€E, BOJAE U
MIOYBE.

33 OxapakTepu3yiTe CieKTpoPOTOMETPUIECKUA METO] M €TO OIIK-1.B.1
MPUMEHEHHUE JJIs aHAIM3a 00bEKTOB OKPYKAIOIICH CPEJIbI.

34 D Ir00pUMETPUYECKHIN METO] aHaIM3a 00bEeKTOB OKpykaromiei cpensl | OIMK-2.3.1
(Bo3ayxa, BOJIbI, IOUBHI).

35 [ToTeHITMOMETPUYECKUN METOJT aHAIN3a 0OBEKTOB OKPYXKaIOIIeh OIIK-2.V.1
CpEeJbl.

36 TutpumeTrpudeckuii (00bEMHBIN) METO/I aHAJIM3a AHKOHOB B OIIK-2.B.1
MPUPOJIHBIX BOJIAX.

37 ['paBuMeTpHYECKUI METOJ1 ONIPEICTICHUS 3arpsA3HAIONIUX BEUIESCTB B OIIK-1.3.1
BO3/lyX€ U BOJE.

38 MeTto1 KanuuIIpHOTO AIeKTpodopesa It aHaTI3a 00HEKTOB OIIK-1.V¥.1
OKPYXKAaroIIeH Cpelibl.

39 KakoBbI 0cOOCHHOCTH aHAIN3a OMOJIOTHYECKHX 00BEKTOB? OIIK-1.B.1

40 [TpuBenuTe mpUMEPHI CyXOT0 U MOKPOTO Pa3jokKeHUs Npod mpu OIIK-2.3.1
aHaJIN3¢ KOHKPETHBIX 00BEKTOB.

[lepeuenr TeM It KypCOBOTO TPOCKTHPOBAHUS/BBIIIOIIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM i KypCOBOI'O POEKTUPOBAHUS/BBIIOIHEHUS
3 KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPETYCMOTPEHO
Bonpocsl 1 mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJE TECTHUPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIi IepeueHb BOIIPOCOB JIsI TECTOB

Kon
WHJIUKAaTOpa

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

He npenycMoTrpeHo

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHno

10.4. Meroauueckue  Marepuaibl,  ONPEACISAIONIMEe  TPOIETYyphl  OIICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (OpPMUPOBAHHMS KOMIIETEHLMH, COAepKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akrtax [YAIL, peraMeHTHpYOmKUX MOPSAOK U MPOLEAYypYy
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUist 00y4aroLIuxcs 10 OCBOCHUIO UCHUIUINHBI
11.1. Metonuueckue yka3zaHus [ OOYyYarOImIMXCS 110 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.
OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOoKoe M SCHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B




paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIAMEHTAJIBHBIX TPOOJEeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBCHIINX
JOCTHXKCHUH HAaydHOW MBICIU. B yueOHOM mporiecce JICKIUS BBIOJIHSACT METOI0JIOTHYSCKYIO,
OpraHU3aIlMOHHYI0 U WHPOPMAMOHHYIO (YHKIUHU. JISKIUs pacKpbIBacT MOHATUHHBIN armapar
KOHKpPETHOW 00JacTH 3HaHWS, €€ MpOoOJeMbl, JaeT IENbHOE MPEJACTABIICHUE O TUCIUILINHE,
MOKa3bIBACT B3aMMOCBS3b C IPYTHUMHU JAUCITUTUIHHAMHU.

[TnanupyeMble pe3yJIbTaThl IPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OIMPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXKI0M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEeIICM;

— pa3BuTHE MNPO(EeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  NpPEeaMEeTy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoTHI,

— TMOJIyYeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKA W TEXHUKA U O
MIPOTHO3€ UX PAa3BUTHS Ha OJIMKAKMIIINE TOIBL;

— HayuYuThCsl METOJIUYECKH 00padarhiBaTh MaTepuay (BBIACIATH TJIABHBIC MBICITH H
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAaM, IIOBTOPATH HMX B  Pa3IHYHBIX
bopMynupoBKax);

—  MOJIyY€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JICKIIMOHHBIA ~MaTepual MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIalIoB U
UCIIOIb30BAHUEM PA3aTOYHOI0 MaTepuaja IpH IMPOBEACHHM KOPOTKHX JTHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIHUILIHHE.

CTpyKTypa OpeaoCcTaBiIcHus JIEKIIMOHHOI0 MaTepraa:

—  @opMyIupOBaHUE TEMBI, LIEIEH U 3a1a4

— Hznoxenue marepuana

— BBIBOJBI M 3aKITIOUCHUE.

11.2. Meroauueckue yKazaHHs Uil OOYYarOIIUXCS IO TPOXOXKICHHUIO TPAKTHUECKUX
3aHATUN.

[IpakTHueckoe 3aHATHE SBISETCS OAHONW M3 OCHOBHBIX ()OpPM OpraHu3alMM y4yeOHOIo
npoliecca, 3aKIIYaroniascs B BBITOJHEHUN 00y4YalOIIMMUCS MOJT PYKOBOJACTBOM IpernoiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LEJIbI0 YCBOEHHUS HAYyYHO-TEOPETHYECKHX OCHOB Y4ueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] yMEHUN M HaBBIKOB, OIBITAa TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBJSETCS MPUBUTHE 00YyUarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU TUCHUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYaIOLIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOsieHue, pacliupeHHe M JAeTajau3alus 3HAaHUW TNpU pelieHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBJIQJICHME HOBBIMM METOJaMH M METOJAMKAaMU H3Y4YEeHUsS KOHKPETHOW ydeOHOil
JUCLUIINHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS! TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUN;

— obecrneueHne palMOHAIBHOIO COYETaHMs KOJIJIEKTMBHOM M MHIUBHIYaJbHOH (GopM
00y4eHwusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

Jl1st MpOX0KIeHHs Kypca MPAaKTUYECKUX 3aHITHH CTYJIEHT JI0JIKEH:

- 3HAKOMMTHCSA € TUIAHOM MPOBEACHUS KaKOTO 3aHsTHSI,




- HepeA KaXAbIM 3aHATUEM H3y4aTb TEOPETHUYECKUM MaTepuasl, HeOOXOAMMBIN Ui
BBITTOJIHEHHS TIPEAYCMOTPEHHBIX IUIAHOM 33/IaHUM, aHAIM3HPOBATH HUCCIIEAyeMble MPOOIEMBI U
TOTOBUTH BOIIPOCHI I10 TEME 3aHSITHS,

- B YCTAHOBJICHHBIE CPOKU BBINOJHATh HWHIUBUAYAIbHbIE NPAKTUUYECKUE 3aJaHUs U
y4acTBOBAaTh B JUCKYCCUSAX U KOJUIEKTUBHOM PEILIEHUU IIOCTaBICHHBIX 3a/1a4,

- CIIEZI0BAaTh X0y YIIPaBJIsAEMON NUCKYCCUU U YKa3aHUSIM IIPEIoJaBaTells.

11.3. Meroauueckue yka3aHusi A OOYYaroIIMXCsS MO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor.

B xozme BbImOMHEHHS J1a0OpPAaTOPHBIX pabOT OOyYaroOIIMICS [OJDKEH YIrIyOuTh U
3aKpenuTh 3HaHMSA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIEPUMEHTAa B COOTBETCTBUH C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKONH 0O0yYarolerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbIX paboT 0O0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpeNeisieMoil yd4eOHbIM IUTAaHOM, W OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIelyoIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCLMILINHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTajlu3alls TEOPETUYECKUX 3HAHUN, MOJYYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyaoBaHUEM U pubopamu.

3amanue v TpeOOBaHUS K TPOBEJCHUIO J1a00PAaTOPHBIX paboT

— HM3YYHTh TCOPETUYCCKUN MaTepHal 1o Teme 1abopaTopHOil paboThI;

— BBINOJHUTH Ja00PAaTOPHYIO pabOTy B COOTBETCTBHUHU C MOJYYEHHBIM 33/1aHUEM;
— 0o(opMHUTH OTYET O JabOpaTOpPHOIl padoTe;

— OTBETUTH Ha KOHTPOJbHBIE BOMPOCHL.

Crpykrypa u ¢hopma oTueTa 0 JabopaTopHOH paboTe

B otuer no nabopaTopHoit paboTe HOIKHBI OBITh BKIIOUEHBI CICTYIONTUE TTyHKTHI:

- TUTYJIbHBINA JIUCT;

—  uenb paboThl;

—  KpaTKue TeOpETHUYECKHE CBE/ICHUS;

—  ONHCaHUE dKCIIEPUMEHTAIHHON YCTAHOBKM M METOIMKH dKCIIEPUMEHTA;

—  JKCIEpUMEHTAJbHbIE Pe3yIbTaThl;

—  aHaJIu3 pe3yJbTaToB paboOTHI;

—  BBIBOJIBL

Otuet no naboparopHoii pabote opopmisieTcs Ha Oymare cTangapTHoro opmata A4 Ha
OJTHOW CTOpPOHE JIMCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCIIWBATENE WM TEPETUICTAIOTCA.
Jonyckaercst odopmieHne oTyeTra Mo J1abopaTopHOW padoTe TOIBKO B AJIEKTPOHHOM BHUJIE
cpenctBamu Microsoft Office.

Bo3MoxHO 0popMIISTH B KOHIIE ceMecTpa OOILIUI OTYET 10 BCEMY LIUKITY JIAOOPATOPHBIX
paboT, TOCBSIIEHHBIX HCCIEIOBAaHUIO OJHOTO M TOrO Tpollecca pPa3HbBIMU METO/aMH,
0(OPMIISIOTCS TAK)KE W OTIEIBHBIE OTYETHI 110 KaXI0W paboTe IUKIIA 110 Mepe WX BBITOTHEHHS.
Ha ocHoBe oT4eToB mo KaxJoW paboTe B KOHIE cemecTpa OQOpPMIISIETCS UTOTOBBIM OTYET, B
KOTOPOM OCHOBHOE€ BHUMAaHHWE JOJDKHO OBITh YNIENEHO aHaIHM3y Pe3yJbTaTOB, IMOJYYCHHBIX B
pa3HbIX Ja00paTOPHBIX paboTax.




11.4. Metoauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHSAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYaCTHSL.

Jlns oOyyaromuxcst 1mo 3aoyHoi (opme OOYYCHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
1esecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboty
00yyJaroumxcs BISIOTCS:

— yueOHO-METOAMYECKHUI MaTepHal 1o JUCLUILINHE;

— METOJUYECKUE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommuxcst
10 32049HOU (hopme 0OyIeHUs).

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXcCsl MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[IpomexyrouHas  arTecrauus  OOydYalOIIMXCS  NpPEAyCMaTpUBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYaeT B
cedst:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MOTyYECHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXyTOouHas (10 OKOHYaHUH CEMECTpPa) OIICHKA 3HaHUMN
00y4aromuMcs 10 OTJEIbHBIM pa3fieliaM JUCLUIUIMHBI C aTTECTAllMOHHON OLICHKOW «3aYyTEHO»
WIH «HE 3a4TEHOY.

Jlig nonyueHusi 3adyera TpeOyerTcs BBINOJIHUTH HE MEHEE MOJOBHHBI JIAOOPaTOPHBIX
paboT, MpeayCMOTPEHHBIX B Kypce U ¢aTh YCTHBIN 3a4eT M0 TEOPETUYECKOMY MaTepHay.

Cucrema OLIEHOK IPH MPOBEACHUU TEKYLIEro KOHTPOJIL U MPOMEXKYTOUHON aTTecTalluu
OCYLIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyIIeM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluu
CTYACHTOB M aCHUPAHTOB, OOydYaroIuxcs IO 00pa3oBaTeNbHBIM IpPOrpaMMaM BBICILIEro
obpazoBanus B ['YAI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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