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AHHOTAIUA

Jucuurnna «[IpoekTrpoBaHue CUCTEM KOHTPOJIS U YHPaBJICHUS BOJAOOUYMCTKON» BXOAWT B
BapHATUBHYIO YacTh 00pa30BaTEIbHON MPOrpamMMbl MOATOTOBKH OOYYAIOIIMXCS [0 HAIPABJICHUIO
20.03.01 «TexHochepnas 6e30MacHOCTh» HANPABICHHOCTh «MH)KEHEepHas 3aluTa OKpYKaroIen
cpenp». Jucuuraa peanusyeTcs kagempoit Ne5.
JucuurinHa  HaneneHa Ha  (opMHpOBaHHME Y BBINYCKHUKA poeCCUOHATTBHBIX
KOMIIETEHIUH:
[1K-10 «cmocoOHOCTh  UCHONB30BaTh  3HAHHWE OPraHU3aI[MOHHBIX OCHOB 0€30MacHOCTH
Pa3IMYHBIX MPOU3BOACTBEHHBIX MTPOIIECCOB B YPE3BBIUANHBIX CUTYAITUSIX).
CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MPOEKTHPOBAHHEM
CUCTEM KOHTPOJISl ¥ YIIPABIICHHS BOAOOYUCTKOM.
[IpenoaBanmue AUCUMIUIMHBI IPEyCMATPUBAET Cieayromue GopmMbl OpraHu3anui yaeOHoro
mporiecca; JICKIMH, TPAKTUIECKUE 3aHITHS, CAMOCTOSTeIbHAs paboTa CTyaeHTa.
[TporpamMmoii TUCHMITIIMHBI TPETYCMOTPEHBI CIEAYIONINE BUAbl KOHTPOJIS: TEKYIUNH KOHTPOIb
YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTeCTanus B (popme 3aueTta.
OO01mas TpyT0eMKOCTh OCBOCHUS JIUCITUTUIMHBI COCTABIISICT 2 3a4ETHBIX SMHHMIIBI, /2 Jaca.
S3bIK 00yUYeHUS MO AUCHUIUIMHE «PYCCKHI.



1. IlepedyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHUs MO TUCHUIIIHHE

1.1. Heau npenoaaBaHusi TUCHUILIUHBI

Lens npenonaBanus aucuUIUIMHBL «[IpoeKTUpOBaHME CHCTEM KOHTPOJS U YIPABICHHS
BOJOOYHUCTKOM»:

- O3HAKOMJIEHME C MPUHUUIAMH NPOEKTUPOBAHMUSI CHCTEM KOHTPOJISI U YIPABIICHUSA
BOJIOOYHMCTKON, HOPMATUBHBIMU TPEOOBAHUSMHU K TapaMeTpaM BOJbI PA3IUYHOTO MPUMEHEHWUs, C
MpUHLIMIAMU 00ecrieueH s €JMHCTBA U3MEPEHHIA;

-pa3BUTHE HABBIKOB TNPOBEACHHUS HW3MEPEHUM, OILIGHKH I[OrPEHIHOCTed PEe3yIbTaToB
U3MEPEHUH;

-00y4eHHE CTYACHTOB (U3NYECKUM, XUMHUYECKUM U (PHU3UKO-XUMHUYECKHIM METOAAM
M3MEpEHUs NapaMeTPOB BOJIBI.

1.2 IlepeyeHb NJAHUPYEMBIX Pe3yJabTATOB O00y4eHHs] O IMCHUILUINHE, COOTHECEHHBIX C
IUIAHUPYeMbIMH pe3yJbTatamu ocBoenusi OIT

B pesynbrare  OCBOGHUS ~ QUCHMIUIMHBI  OOyuamomuiics  JODKEeH 00nafaTh  CIEAYIOLUMMHU
KOMIIETEHIMSIMU
IK-10 «crmocoGHOCTh KCIOIB30BaTh 3HAHWE OPraHU3allMOHHBIX OCHOB O€30MaCHOCTH Pa3IMYHBIX
MIPOU3BOJICTBEHHBIX MIPOIECCOB B UPE3BbIYANHBIX CUTYALIUSIX):

3HATh — IOCIEACTBHS MOCTYIICHHS Pa3IMYHBIX 3arpA3HEHUNA B BOJIHBIE OOBEKTHI M METOJBI
HUX OPEI0TBPAICHUS,

YMETb — DaSDa6OTaTb CTPYKTYPHVIO CXCMY CHCTEMbI KOHTPOJA TCXHOJOIMYCCKOI'o
aoponecca BOAOTIOATOTOBKHM MJIM BOJOOYUCTKH,
BJIaACTh HaBBIKaAMH — IIPOCKTHUPOBAHHA CHCTEM KOHTPOJI M VYIIPABJICHHUA TIponccCcaMu

3aIUTEL Ouochepsl;
UMETD OMBIT AEATEIIBHOCTY — 110 KOHTPOJIIO CUCTEM OYUCTKHU CTOYHBIX BOJL.

2. Mecto qucuumiuabl B cTpykrype OIl
JucuuruinHa 6asupyercss Ha 3HaHUAX, paHee MPUOOPETEHHBIX CTYACHTaMH MpPU U3yYEHUU
CIIEAYIOUIMX AUCLHUIUINH:
- Xumus
- Ousuka
- DKoJorus
- [IpoMbInIuIeHHAs KOIOTHS

3HaHUA, TOJIYYEHHBIE IpPU H3YYEHUM MaTepuaja JAaHHOW JHCUUIUIMHBI, MMEIT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TaK U UCIIOJIB3YIOTCS MPU U3YYEHUU APYTUX JUCLUTUIIMH:

- IIpoexTupoBaHuE CUCTEM OUMCTKH CTOUHBIX BOJ

- IloaroroBka BBIMTYCKHOW KBaJTU(UKAIIMOHHONW PabOTHI.

3. O0bem aucuuimiuHbl B 3E/akagem. uac
Janubie 00 00meM o0beMe MUCHIUTUINHBI, TPYAOEMKOCTH OTACTBHBIX BHIOB y4e€OHOW pabOTHI MO

JUCHUIIINHE (I/I pacupeCaciIiCHUC 3TOM TPYAOCMKOCTHU 110 CCMCCTpaM) IpEACTABJICHLI B Ta6J'II/II_[C 1

Tabmuma 1 — O6beM 1 TPYJ0EMKOCTb JUCIUTUIAHBI

Bun yueOHOH paboTHI TpynoeMKocTs 1o

ceMecTpam

Bcero

Ne&




1 2 3
OO6mast TPY10eMKOCTh 2/ 72 2/ 72
JucIUIuHbI, 3E/(Jac)
M3 nHux uacoe npakmuueckoi 20 20
n0020moeKu
AyoumopHnvie 3anamus, BCETO Yac., 30 30

B mom uucne

aexiuu (JI), (dac) 10 10
IMpakTHyecKre/CeMUHAPCKAE 3aHATHS 20 20
(I13), (qac)

nabopartopusie padoTsl (JIP), (vac)

KypcoBoii ipoekT (padora) (KII, KP),
(qac)

DK3aMeH, (4ac)

Camocmosmenvhnas paboma, BCero 42 42

Bux npoMeKyTOYHOI0 KOHTPOJIS: 3auer 3auer
3aueT, audd. 3auer, sx3ameH (3auer,

Jdudd. 3a4, Ik3.)

4, Copep:kaHue JUCHUNIMHBI
4.1. PacnpenesieHHe TPYI0€MKOCTH TUCHHIIHHBI
Mo pa3jesiaM U BUAAM 3aHATHH
Pasniernsl v TEMBI TUCIUTUTMHBL M KX TPYI0EMKOCTh IPUBEICHBI B TAOHIIE 2.
Tabnuia 2. — Pa3nensl, TeMbl JUCHUTUTMHBI U UX TPYJIOEMKOCTh

Paznenpl, TEeMbI JUCITUTUTMHBI Jexuun | 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 8
Paznen 1. Bonusie pecypcsl 2 - 8
Pazgen 2. Dxonornyeckuit MOHUTOPUHT 2 - 7

MTOBEPXHOCTHBIX BOJIHBIX OOBEKTOB B
Poccuiickoit @enepannu. OcHOBHbIE
ITOKA3aTeNIH Ka4eCcTBa BOJIbI

Pazgen 3. BononorpeGiienue 1 2 7
IIPOMBIIICHHBIX TPEIIPHUITHNA
Pa3nen 4. BogooTBojsiiye CUCTEMBI 1 14 7
ITPOMBIIIJIEHHBIX TPEITPHUITHI
Pa3nen 5. [IpoekTrpoBaHHe cHCTEM 2 2 5

KOHTPOJIA U YIIPABJICHUSA BOI[OO‘{I/ICTKOﬁ
Ha NPOMBINUJICHHOM IPEANTPUATUN

Pa3nen 6.  KoHTponb kauecTBa 2 2 8
MTOBEPXHOCTHBIX BOJI.

Hroro B cemectpe: 10 20 42
Hroro: 10 20 0 0 42

[TpakTrueckass MOATOTOBKA 3aKIOYaeTCs B HEMOCPEICTBEHHOM BBITIOJHEHUN OOYYarOIIMMHUCS
OTIPEICIICHHBIX TPYIOBBIX (PYHKIIHI, CBSI3aHHBIX ¢ Oyaymien mpodecCHOHATBHOMN eI TeTbHOCTBIO.



4.2. Copaep:xaHue pa3iejioB U TeM JIEKIIHOHHBIX 3aHATHH
Coneprxanue pa3iesioB U TeM JICKITMOHHBIX 3aHATHIA MPUBEICHO B Tabmuiie 3.

Tabmuma 3 - ConeprkaHue pa3aesioB U TEM JICKITMOHHBIX 3aHATHIMA

Howmep paznena HaszBanue u conep:xkanue pa3faenoB U TEM JEKIUOHHBIX 3aHATUN

Pa3znen 1 BoaHbie pecypcsl

I'uapocdepa 3emin, ee 3arps3HeHne U 3ammTa. Poib ruapocdepbl
Ha 3emie. Ctpykrypa ruapocdepsl. BoaHbie pecypesl 1 Ux
ocobennocty. Knaccudukanms npupoaHoit Bozpl. [ToBepxHOCTHBIE
BOoJbl. [IpoMbiiieHHast BOIONIOATOTOBKA, CTOYHBIC BOJIbI, TUTHEBAs
BOJa, BOJIa pacacoBaHHas, MpoMbIUIeHHas Boga. Kinaccudukanus
3arpsi3HEHUH BOJIbI 1 HOPMHUPOBAHUE TTapaMETPOB BOJAHOM CpEIbl.
OcHOBHBIE CTaHAAPTHI U PYKOBOSIINE JOKYMEHTHI. ['ocynapcTBEeHHBIN
Boaubli kanactp (I'BK). Buasl HaOnronenuil 3a kauectBoM
noBepxHOCTHBIX Boji OI'CHK. OcHoBHBIE 3a1aun HaOIOICHUH 32
Ka4yecTBOM MOBEepXHOCTHBIX BOJI B cucteme OI'CHK  3amura
ruapocdepsl. Bomubiii kogeke P®. BomooxpaHHbIE 30HBIL.
Opranuzanysi BOJJOOXpPaHHBIX 30H.

Paznea 2
IKOJIOTHYECKHIT MOHMTOPHHT MOBEPXHOCTHBIX BOJAHBIX 00HEKTOB

B Poccuiickoii @enepaunu. OCHOBHbIE OKA3aTEIH Ka4yecTBa
BO/JbI

CrpykTypa rocy1apcTBEHHOTO 9KOJIOTHYECKOTO MOHUTOPHHTA.
Opranusanys ceTy MyHKTOB HaOMIOAECHUM U yCTaHOBJIEHHE
MECTOIOJIOKEHHSI CTBOPOB B ITYHKTaX HAOIIOAECHUH.

[Iporpammebl HabmOEHNH 32 KauecTBOM BoAbl. HopmupoBanue
KauecTBa BOJl BOJHBIX 00beKTOB. KauecTBO BO U BU/IBI
BOZIOIOJIb30BaHUs. POPMUPOBAHNE XUMHUYECKOTO COCTAaBa MTPUPOIHBIX
BO/L.

Knaccudukanys Boa 1o MHTErpaibHBIM [TOKa3aTeNsIM KauecTBa.
OO0u11e u cyMMapHble OKa3aTelld KauecTBa BOJ.

XVMHYECKNE UHTPEUEHTHI IPUPOAHBIX BOJ U UX 3HAYEHUE JUIS
OLIEHKU Ka4eCTBa BOJIbI (IJIABHBIE HOHBI, PACTBOPEHHBIE Ta3bl,
OHOTreHHbIE BEIIECTBA B IPUPOJIHBIX BOJAX, MUKPOAJIEMEHTHI
MIPUPOJHBIX BOJ, OPraHUYECKHUE BEIIECTBA).

OcCHOBHBIE METO/IbI BOJOTIOATOTOBKH ¥ OUYMCTKHU BOJBI B
3aBHCHMOCTH OT COCTaBa U JIUCIIEPCHOCTHU npuMecer. OCHOBHBIE
ITOKAa3aTeI KayecTBa BOJbI M METO/bI UX JTIOCTHIKEHUS CPEICTBAMU
BOJIOOYHCTKH.

Pa3nea 3 Boponorpedenue npoMbILIJIEHHBIX MPeINPUATHI
XapaKTepI/ICTI/IKa NCTOYHUKOB CTOYHBIX BOJ. CXGMI)I "N CUCTCMBbI
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BOJIOCHAOKEHUS TPOMBINIJICHHBIX TpeanpusaTuil. [Ipsmorounas,
MocJieIoBaTeIbHas 1 00OPOTHASI CUCTEMBI BOJAOCHA0KCHUS
npennpusaTas. Hopmel u pesxxumbl BogonorpedieHus. Onpeenenue
pacxojia BOAbI Ha MIPOMBIIIJICHHBIC HYXbl. HOpMBI X03sIiICTBEHHO-
MUTHEBOTO BostonoTpedaeHuss. HopMmbl pacxoia Ha HYKIbI
nokaporyuieHusi. Pexxum Bogonorpebienus. Pacxon BojabI Ha
XO35IICTBEHHO-TTUTHEBBIEC HYK/IbI IIPOMBIIIICHHBIX TTPEITPUITHIA.

Pa3zngen 4

BonoorBoasiiye cucTeMbl NPOMBIILIEHHBIX MPeINPUSTHI

Buibl MpreMHUKOB MTPON3BOICTBEHHBIX CTOYHBIX BOJI: TOPOJACKHE
CUCTEMBI BOJIOOTBE/ICHHSI, BOJOEMBI; ITOJI3EMHBIC TOPHU30HTHI;
UCTIAPUTETH. Y CIIOBHSI TPHEMA CTOYHBIX BOJ B TOPOJCKHE CUCTEMBI.
OOGOpOTHBIE CUCTEMBI BOJIOCHAOKEHUS. Y CIIOBUS BBIITYCKA CTOYHBIX BO/
MIPOMBIIIJICHHBIX TPEANPUITHNA B BOJOEMBI. 3aKauka CTOYHBIX BOJI B
MO/I3eMHBIE TOPU30HTHI. COPOC CTOYHBIX BOJI B HAKOIUTEIIH-
ucnapurenn. OmnpeneracHrue HEOOXOIUMOW CTENEHU OYMCTKH CTOYHBIX
BOJI. Pacuer HOpMaTHBHO JOITYCTHMOW KOHIIEHTPALIUH 3arPSA3HSIOIINX
BEIIICCTB B CTOYHBIX BOAAX C YUETOM KPATHOCTHU Pa30aBICHUS TPU
cOpoce B TOBEPXHOCTHBIE BOJHBIC 00BEKTHI. PacueT HOpMaTHBHO
JIOITYCTUMOTO COpOCa IPOMBITITICHHOTO TPEATTPHSTHS.

Paznea 5.

IIpoexTHpoBaHMe cucTeM KOHTPOJISI M yIIPABJICHUSA
BO/I0OYHMCTKONM HA MPOMBILLIEHHOM NPeANPUSATHH
TexXHOJOrMuecKuii  KOHTPOJIb IMPOLECCOB OYMCTKU CTOYHBIX BOJ.
XapakTepHrcTHKa U OLIEHKa 3arpsi3HeHHOCTH cTouHbIX Boa (XIIK,
BIIK). ITpoBepka 3¢ hexTuBHOCTH pabOTHl MEXaHUUECKOM, (PHU3UKO-
XMMHUYECKON M OMOJIOTUUECKON OUMCTKH CTOUHBIX BOJ MIPEATIPUSATHSL.
Onenka 3¢ppekTUBHOCTH pabOThI Pa3IUYHBIX BUJOB OUYUCTHOTO
000pyoBaHus (OTCTOMHUKOB, (PMIIBTPOB, A3POTEHKOB U JIp.)
OCHOBHBIE ITOHATHUS U TPUHIUTIBI CHCTEMHOTO ITOIX0/1a K
IIPOEKTHUPOBA-HUIO CUCTEM KOHTPOJISI BOJOOUUCTKU. ONTUMH3ALINS
CUCTEMBI KOHTPOJIS U YIPaBJIeHUs BOJIOOYUCTKOM. [Tprmepsl
MOCTPOEHHSI aBTOMAaTU3UPOBAHHON CHUCTEMBI KOHTPOJSI OUYMCTKHU
CTOYHBIX BOJI. JIokanmu3amus Touek KOHTPOJIS TApaMETPOB BOJIbI B
TEXHOJIOTUYECKOM CHCTEME BOLOOYUCTKH. CII0XKHBIE U TPOCTHIE
CHCTEMBI, 00111ast CTpaTerusi CHCTEMHOI'O UCCIIEIOBAHUS U ATAIIbI
CO3JJaHUSI CUCTEMBI KOHTPOJISI, KJIacCU(HUKALINSA MOJIEEN CIIOKHOM
TEXHO-JIOTHYECKOW CUCTEMBI BOJJOOUHCTKH.
OT16op npoO crouHbIX Boj. Beibop Mecta or6opa U BUABI 0TOOpPa
mpoo.

[TpuGops! 1 npucnocobeHus g 0TOOpa U XpaHEHUs ITPoO BOAbI.
OT60p TIPOO HA BOJOMPOBOJHBIX CTAHIIUAX, U3 CETH,
BOJIOTIPOBOHBIX KPAHOB U KOJIOJLIEB.

[IpaBuna ocymiecTBIeHHs KOHTPOJISI COCTAaBA U CBOMCTB CTOYHBIX
BoJ (IToctanoBnenne mpaButenbctBa PO ot 21 mrons 2013 1. n




8

525).IIporpaMmMbI KOHTPOJISI COCTaBa U CBOMCTB CTOYHBIX BOJI. Benenue
U TUMoBas (hopma >KypHaia KOHTPOJIS COCTaBa U CBOMCTB CTOYHBIX BOJI
Ha MPEANPHUSITHH.

Pasznen 6

KoHTpoJib kayecTBa MOBEPXHOCTHBIX BOJT
@dopMHpOBaHHUE CETU IMYHKTOB KOHTPOJSI KayecTBa MOBEPXHOCTHBIX

BOJ. Y CTaHOBIIEHUE MECTOIOJIOKEHHSI CTBOPOB B ITyHKTaX HAOIOICHUI
3a KaYeCTBOM BOJIbl B BOJHBIX 00bekTax. [IlyHKTHI IIepBOii, BTOpOil 1
TpeTbeil kareropun. O0s3aTeNbHas U COKpAIIeHHAs! IPOTPaMMBbl
HaOJIOCHUH 32 KaUeCTBOM MTOBEPXHOCTHBIX BoJ. PacueTHbli u
KOHTPOJBHBIN CTBOPBL. KOHTPOJIH KauecTBa MOBEPXHOCTHBIX BOJI.

OU3NKO-XMMUYECKHE TIOKa3aTeNu KadecTBa (B3BELICHHBIE IPUMECH,
3arax, BKYC U MPUBKYC, IIBETHOCTh, MUHEPAIH3AIIHS, )KECTKOCTh U
HIEIOYHOCTH BOJIbI, PACTBOPEHHBIN KUCIOPO, BOJOPOAHBIN MMOKa3aTelb
(pH), HUTpaTHI, aMMOHHIA, CyMMa MUHEPATbHOTO a30Ta, OPraHUYECKHe
BelecTBa: HedTenpoaykThl, henonsl, xupsl, CIIAB, HITAB, AIIAB
XJIOPOPTaHUYECKUE COSTUHEHUS, TECTUITUIbI, ONOXUMUYECKOE
notpedaenue kuciopoaa (BIIK)).

JomycTuMble U3MEHEHHsI COCTaBa BOJBI B BOJOEMAX IOCIIE BBITyCKa
B HUX CTOYHBIX Boj. Pa3z0aBieHue cTouHbiX BoJ B Bojoeme. OtOop,
KOHCEpBHPO-BaHHE W XpaHeHue npod. CriocoObl 0TO0pa mpod u3 pek,
PYYbEB, BOJIOXPAHWJIMIL, 03€p, IPYI0B, POJHUKOB, KOJIOALEB, CKBAXKHH
u apeHaxeil. OT60p mpod M0XkKAEeBOIl BOIBI, CHETA U JIbJA.
KoncepBupoBanre npod BOIBI ISl ONPEICICHUS] OPraHUYECKUX
BEIIECTB M CPOKM aHanu3a mpoO Boabl. TpeboBaHus K
MIPEICTABUTEIHLHOCTH TPOOBHI.

4.3. TIpakTuyeckue (CeMHHAPCKHUE) 3aHATHSA

TeMbl pakTUYECKUX 3aHATUN U UX TPYJOEMKOCTb MPHUBEICHBI B TabnuIe 4.
Tabnuua 4 — IlpakTuueckue 3aHATUS U UX TPYJIOEMKOCTh

Ne No
| Tempbr mpakTiueckux 3ansTuii | POPMBI IPAKTHYECKUX 3aHSTHH Tpynoemkocte, | pasnena
/1 p (uac) JIUCLIAII-
JIUHBI
Cemectp 8
1 Pacuer kparnoctu Pemienue TMIOBBIX U 4 4
pa30aBIIeHSI TIPH BBITYCKE CUTYaIIMOHHBIX 3a/1a4
CTOYHBIX BOJI B BOJIOEMBI U
BOJIOTOKH
2 Pacuer nomyctumoit - 4 4
KOHLIEHTPALIUN 3arPsI3HEHUI
HOPMATHUBHO OYMIIIEHHBIX
CTOYHBIX BOJT
3 Pacuer HOpmMaTHBHO- Pa6ora ¢ nporpammoit «HJIC- 4 4
JOITyCTUMOTO cOpoca DKoo
CTOYHBIX BOJI B
MTOBEPXHOCTHBI BOJOEM
4 Pacuer marepuansHoro Penrenue THIOBLIX U 4 3,4




OanaHca 3aMKHYTBIX CXEM CUTYaIIOHHBIX 3a/1a4
BOJIOTIOJIH30BaHUS
3) Pa3zpaboTtka cucremsr -« 2 6
KOHTPOJISL TIPOIIECCOB
BOJIOOYHCTKH
6 Pa3paboTka cucteMsl -« 2 5
yIpaBJIeHUs BOJIOOYHCTKOMN
Bcero: 20
4.4. JlaGopaTopHble 3aHATHUS
Tembl 1a00OpaTOPHBIX 3aHATHI U UX TPYAOEMKOCTb IIPUBECHBI B TAOIHIIE O.
Tabmuna 5 — JlaGopaTropHbIe 3aHATHS U UX TPYAOEMKOCTh
o
N HanmenoBanue nabopaTopHbIX paboT Tpynoemxocrs, Ne paspena
/T (1ac) JACITATUTAHBI

Y4eOHBIM IJIaHOM HE IPEAYCMOTPEHO

Bcero:

4.5. KypcoBoe npoekTupoBanue (padora)

VueOHBIM IUIAaHOM HE npeayCMOTPCHO

4.6. CamocrosiTebHasi padoTa 00y4aroUXCs
Bugpsl camocTosTenbHOM paboThl U €€ TPYA0EMKOCTb MTPUBE/IEHBI B TabIuIe 6.

Tabnuia 6 Bunbl camocTosITenbHOM paboThI U €€ TPYI0EMKOCTh

Bua camocTositensHO# paboTh BICIZEO’ Cemectp 8, yac

1 2 3
N3yueHne TeopeTHIecKoro Marepuania 10 10
nquciuirHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO 18 18
ycneBaemoctu (TKY)
Howmaraee 3ananue (J13) 14 14
KonTtponbhbie pabotsl 3a0unnKkoB (KP3)
[TonroroBka K MpOMeKyTOYHOMN aTTECTANH
(I1A)

Bcero: 42 42
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5. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecTiedeH s 1JIsi CAMOCTOSITEILHOI

padoThI 00y4AKOIIMXCS MO0 TUCHUILIMHE (MOTYJIIO)
Y4eOHO-METOIUYECKUE MaTepUaIbl JJISi CAMOCTOATENBHONW pabOThl 0OydaromuXxcsl yKa3aHbl B
n.a. 6-11.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEILHON JTUTEPATYPHI
6.1. OcHoBHas quTeparypa
[lepeueHb OCHOBHOM JIUTEPATYphI IPUBEICH B TaOHIE 7.
Tabnuua 7 — IlepeueHb OCHOBHOM JIUTEPATYpPBI

Mudp bubnuorpaduueckas cebuika / URL anpec KonuyectBo
9K3EMILISIPOB B
OouonmoTeKe
(kpome
AEKTPOHHBIX
AK3EMILISIPOB)
(355.B-39) A.I'.Beromkun MmkeHepHas 3armmra BoaHoit cpeapl: | @O(10), CO(10)
Vuebnoe mocobue.-CII16.: HM3nmarenbcTBO «JIaHBY,
2014.-416c¢.:m1.
(X.B62) Boausrit kogexke P®.-M.: Tpocnekt: KunoPyc, 2013.- | ©@O(1),CO(10)

47c.

- 'OCT 17.1.3.07-82 Oxpana npupoasl. ['unpocdepa. | PO(1),CO(15)
[TpaBuia KOHTPOJsSI KadecTBa BOIBI BOJOEMOB H
BOJOTOKOB.- M.: M31-BO cTranmapros, 1982.-8c..

- I'OCT 17.1.5.05-85 Oxpana npuponst. ['unpochepa. | PO(1),CO(15)
OO6mue TpeboBaHMs K OTOOPY NPOO MOBEPXHOCTHBIX
U MOPCKHUX BOJ, JbJIa U aTMOC(HEPHBIX 0CaaKOB - M.:
W3n-Bo cranmapros, 1985.-12c¢.

OBC «Znanium» Jlykanun A.B. IIponecchl u annapaTsl OBC «Znanium»
OMOTEXHOJOTMUYECKONW OUMCTKH CTOYHBIX BOJI:
VYuebnoe nocodue/JIykanun A.B. - M.: HUIL]
NH®PA-M, 2016. - 242 c.
http://znanium.com/catalog.php?bookinfo=519990

OBC «Znanium» Jlykanun A.B. H)XeHepHas 3KOJIOTUs: IPOLIECCHI U OBC «Znanium»
anmnaparbl OYUCTKHU CTOYHBIX BOJ] U MEepepadOTKU
ocaJKkoB : yueo. mocobue / A. B. Jlykanun. — M. :
NH®PA-M, 2017. — 605 c.
http://znanium.com/catalog.php?bookinfo=556200

6.2. JonostHUTEIBLHAS JIMTEpaTypa
[lepeueHb JONOIHUTENBHOM TUTEPATYpPhI IPUBEACH B TabsuIE 8.
Ta6muma 8 — [lepedeHs TOMOTHUTENEHON JINTEPATYPHI

ludp bubnunorpaduueckas cceinka/ URL anpec KonuyectBo
9K3EMILISIPOB B
O6ubmnoTeke
(xpome
IIEKTPOHHBIX



http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=556200
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AK3EMIUISIPOB)

(5.0-92)

OxpaHa OKpy>Karolei cpeibl, MPUPOIOIIOIb30BAHKE U
obecrieyenue skojtornueckoil oezonacuoctu B CIIb B
2014 rony.- CIIb.: Ce3am,2015.-404c., 277puc.,66Tadn.

®O(1), CO(10)

(628.5147)

SAxosnes C.B., Boponos I0.B. BonoorBenenue u
OYHMCTKA CTOYHBIX BOxA. YueOHMK.- M.: M3n. Accoir
Ctpour. By308B, 2004.-702c.

®O(1), CO(10)

(355.B-39)

A.I".Beromkun OCHOBBI ITPOIIECCOB MHKEHEPHOM
sKkosoruu. Teopus, nmpumepsl, 3anaun+CD: Yuebnoe
nocobue.-CI16.: U3gatensctBo «JIanby, 2014.-415¢.:um.

®O(1), CO(10)

/. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEICKOMMYHHMKAIIMOHHOM CeTH
HMHTEPHET, HeoOX0aQUMBIX JJI51 OCBOEHHUS JUCIUILIMHbI
[lepeuens pecypcoB nHpopmanoHHo-TeaekoMmyHukanmonHoi cetu MHTEPHET, neo6xoauMbIx
JUTSL OCBOCHUS TUCITUILTUHBI TTPUBEJICH B Ta0ymIe 9.

Tabmuma 9 — Ilepeuenp pecypcoB uH(popMarroHHO-TenekomMMmyHuKanmoHHol cetn MHTEPHET,
HEOOXOIUMBIX 11 OCBOCHUSI JIMCIIMILIAHEI

URL anpec HaumenoBanue
http://e.lanbook.com/books/element.php?pl | TIpoekTupoBaHue U pacuyeT CUCTEM M CPEICTB 00ECIICUCHHSI
1 1d=43812 6esonacuoctu Tpyaa / Hosukos B.1O., Konocos 10.B., mox

pen. Beiiko B.I1. CII6.: M3a-Bo CIIGHUY UTMO, 2012. - 74
C.

http://www.znanium.com/catalog.php?boo
kinfo=492467#none

Bacunbes, C. M. OcHOBBI IpoMBIIIUIEHHOM Oe3onacHocTH. Y.
2 :B 2 4. : yueb. mocodbue / C. 1. Bacunbes, JI. H. 'opOyHoBa.
- Kpacnosipck: Cu6. denep. yn-t, 2012, - 594 c.

http://www.znanium.com/catalog.php?boo
kinfo=492464

Bacunbes, C. M. OcHOBBI IpOMBIIIUIEHHOM Oe30nacHocTH. Y.
1 : B 2 u.: yue6. mocobue / C. . Bacunbes, JI. H. 'opOyHoBa.
- Kpacnosipck: Cu6. denep. yu-t, 2012. - 502 c.

Ilepuoanueckue u3gaHus

http://www.kalvis.ru/

Kypnan «9konorus 1 npoMsllIeHHOCTh Poccumy

http://vodoochistka.ru/

Kypnan «Boroouncrkay

http://ecovestnik.ru/

Kypnan «konorus ypOoaHU3UPOBAHHBIX TEPPUTOPUII»

http://www.ecoindustry.ru/

Kypnan «konorus npor3BOICTBA»

https://vk.com/club43432547

Kypnan «CripaBo4HHK dK0I0Ta»

Pecypcol nHpopmannoHHo-TeieKOMMYHUKauMOHHOM ceti UHTEPHET

http: //www.wri.ore

caiit lHCTHTyTa MUPOBBIX IPUPOAHBIX PECYPCOB

http: // www.unep.org

caut [Iporpammsl OOH 1o okpy»katomeit cpejne

http://science.quap.ru

ITopran HayuHOl M MHHOBaIMOHHOM esTenpHOcTH ['Y Al

8. Ilepeuenb MHGOPMAITHOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX MPH
OCYLIIECTBJICHMH 00Pa30BaTeJIbHOI0 NPOLECCA M0 AUCHHUILIHHE

8.1.

IlepeyeHb NporpaMMHOro odecrnedeHust

[lepedeHp NCIONBE3yeMOT0 IPOTPaMMHOTO o0OectiedeHus mpezcTanieH B Tadmuie 10.
Tabmuma 10 — [TepedeHb MPOrpaMMHOTO 00CCIICUCHHS

Ne i/t

HaumeHnoBanue

[Iporpamma «HJIC-Dxomory.



http://e.lanbook.com/books/element.php?pl1_id=43812
http://e.lanbook.com/books/element.php?pl1_id=43812
http://e.lanbook.com/books/element.php?pl1_id=43812
http://www.znanium.com/catalog.php?bookinfo=492467&amp;amp%3Bnone
http://www.znanium.com/catalog.php?bookinfo=492467&amp;amp%3Bnone
http://www.znanium.com/catalog.php?bookinfo=492467&amp;amp%3Bnone
http://www.znanium.com/catalog.php?bookinfo=492464
http://www.znanium.com/catalog.php?bookinfo=492464
http://www.znanium.com/catalog.php?bookinfo=492464
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
http://www.wri.ore/
http://www.unep.org/
http://science.guap.ru/
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8.2. IlepeyeHb HH(POPMAIMOHHO-CITPABOYHBIX CHCTEM
[Tepeuens ncnoap3yeMbIX HH(HOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TpeicTaBieH B Tabmuie 11.
Tabmuna 11 — Iepeuens nHMOPMAITMOHHO-CIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

He npexgycmotpeno

9. MarepuajbHo-TeXHU4YeCKasi 6a3a, He0OX0AUMAs IJIsl OCYIIeCTBJIEHHS

00pa30BaTeJIbLHOIO MPoIecca Mo AUCIUIITIHHE
CocraB MaTepHaIbHO-TEXHUUECKOM 0a3bl peacTaBiieH B Tabuie 12.

Tabmuna 12 — CocraB MaTepHalIbHO-TEXHUYECKON Oa3bl

Howmep ayauropun
Ne n/nt HanMeHoBaHME COCTaBHOM yacTu MaTepuaIbHO-TEXHUYECKON 0a3bl (npu
HEO00XOJIMMOCTH)
1 JlexnoHHas ayiuTOpHs 14-03
2 MynbTUMeIUIHAS JTEKIIMOHHAs! ayIUTOPHSI 51-07

10. ®oHja OLIEHOYHBIX CPEACTB /1JIsl IPOBeIeHUsI MPOMEKYTOYHOM aTTecTaluu

OﬁyanOHH/IXCH o AMCIHUIIJIMHE
10.1. CocraB poHa OLIEHOYHBIX CPENICTB MPUBEACH B TabmuIe 13
Tabmuna 13 - CocraB (oHa OLIEHOYHBIX CPENICTB VIS MPOMEXKYTOUYHON aTTeCTaI[H

Bua npoMexxyTouHOM aTTecTauuu [IpumepHBIi IEpeYeHb OLIEHOYHBIX
CpENCTB

3auer CrHcok BOIPOCOB

10.2. TlepeyeHb KOMIIETEHIIMH, OTHOCSAIIMXCA K JWUCIMIUIMHE, W OTambl X (HOPMHPOBAHHS B
npoliecce OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMBbl IpUBEIeHbI B Tabmuie 14.

Tabmuna 14 — IlepeueHb KOMIIETEHIIMH € yKa3aHHMEM JTaroB MX (OPMUPOBAHUS B IPOIECCE
OCBOEHHs1 00pa30BaTEIbHOM MPOrpaMMBl

Otanbl GOPMUPOBAHKS KOMIIETEHIIUN 10
JUCIUILTMHAM/TIPaKTHKaM B mporiecce ocBoeHus OI1
[TIK-10 «cmocoOHOCTh HMCMOIB30BaTh 3HAHUE OPTaHU3AI[MOHHBIX OCHOB 0€30MAaCHOCTH Pa3IMYHBIX
MPOU3BOJICTBEHHBIX MPOIIECCOB B UPE3BBIUAWHBIX CUTYALUSIX)

5 [TpompIniIeHHAS YKOJIOTHUS
I'maporazonnHamuka
[TpoekTupoBaHue CUCTEM KOHTPOJIS MBLUIETa30BbIX BHIOPOCOB
[Ipow3BoaCcTBEHHAasT ~ MpakTHKa  HAyYHO-HCCIIENOBATEIbCKAas
pabota
[TpompIniIeHHAS YKOJIOTHUS
["eonH(OpMaIMOHHBIE CHCTEMBI M TEXHOJIOTUU
[IpoekTupoBanue  cuCTeM  KOHTPOJsS W yIPaBICHHS
BOJIOOYHCTKOU

Howmep cemectpa

0 |0 O OO
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10.3. B xkauecTBe KpUTEpUEB OLIEHKU YPOBHS CHOPMUPOBAHHOCTU (OCBOEHMSA) Yy OOyUaroIIUXCs
KOMIIETCHIIUH TPUMEHSETCS IKana MOJYJIbHO—PEHTHHIOBOW CHCTEMBbl YHHBepcHuTeTa. B Tabnmie
15 mnpencraBnena 100—GammbhHass u  4-0ajutbHasi IMIKAIbI Ui OLEHKH  C(OPMHUPOBAHHOCTH
KOMIICTEHIINH.

Tabmuna 15 —Kpurepuu onieHku ypoBHS COPMUPOBAHHOCTH KOMIIETSHIUH

OrieHKa KOMITETEHITIN
100- .
4-6ayutbHAs XapaxreprcTuka chOpMUPOBAHHBIX KOMIIETEHIMI
OauibHas
IKasa
IKasa
- oO0yyarommuiicss TayOOKO W BCECTOPOHHE YCBOWJI IMPOrpaMMHBIN
Marepua,
- YBEPEHHO, JIOTUYHO, MTOCIEA0BATEIHHO U TPAMOTHO €0 U3JIaraeT;
«oTEHOy | - OMHMPICh Ha 3HAHMS OCHOBHOW WU IOIONHUTEIBHOH JHTCPAaTypHl,
85<K<100 «GAYTEHON TECHO IIPUBS3bIBAECT YCBOCHHBIC HAYUYHBIC IOJIOKEHUS C PAKTUYECKOU
JIeSITeIbHOCTBIO HANIPABJICHHUS;
- YMeJI0 00OCHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMBIC UM UJIEH;
- JIeJIaeT BBIBOJBI K 00OOIIEHNS;
- CBOOOIHO BJIAJICET CUCTEMOM CIIeIMATM3UPOBAHHBIX MTOHSITHA.
- 00yy4aromuicst TBEPIO0 YCBOWJ MPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONHpasCh HAa 3HAHUS OCHOBHOM
JUTEPaTypPhI;
«xopommoy | - HE AOMYCKAET CYLIECTBEHHBIX HETOYHOCTEH; §
70<K< 84 @auTeHoy | - YBA3PIBACT YCBOCHHBIC 3HAHMSA C INPAKTHYCCKOH ICATEIBLHOCTHIO
HaIpaBJICHUS;
- QpTyMEHTUPYET HAyYHBIC MOJIO0KECHHUS;
- JIeJIaeT BBIBOJBI K 00OOIIEHNS;
- BJIQJICET CUCTEMOM CIIECIUATM3UPOBAHHBIX TOHITUH.
- oOyuarouuiics yCBOWJI TOJIBKO OCHOBHOM IpOTpaMMHBIM Marepual,
M0 CYIIECTBY H3JIaraeT €ro, ONMUpascCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPaTyphl,
«YHOBJIETBO- | - JOIYCKAET HECYIIECTBEHHBIE OITMOKN U HETOYHOCTH;
55<K< 69 PHUTCIIBHO» | - WCHBITBHIBAET 3aTPYJHEHHUS B TMPAKTUYECKOM MPUMEHEHUW 3HAHUN
(GAYTEHO» | HaNpaBJICHHUS;
- cnabo apryMeHTHUPYET Hay4HbIE TIOJIOKESHUS;
- 3aTpyAHSIETCS B (POPMYJIMPOBAHUH BBHIBOJOB U 0000IIEHUH;
- YACTUYHO BJIAJEET CUCTEMOM CIEUMATU3UPOBAHHBIX MOHSITHIA.
- oOydaroluiicss He YCBOWJI 3HAUUTEILHOM YacTH MPOrPaMMHOIO
Marepuana;
«HCYJIOBIICTBO | -  JOMYCKAaeT CYIIECTBEHHbIE OMMUOKM HW  HETOYHOCTH  IpH
K<s4 PHUTENEHO» | PACCMOTPEHUU MPOOIEM B KOHKPETHOM HAPaBJICHUU;
«HE3a4YTEHO» | - UCHBITHIBAET TPYIHOCTH B IPAKTUUECKOM MPUMEHEHUHU 3HAHUM;
- HE MOKET apryMEHTHUPOBATh HAYYHBIE MOJIOKEHMS;
- He (hOpMYIMPYET BHIBOJAOB U 000OIICHHIA.

10.4. TwumoBble KOHTPOJIBHBIC 3a/JTAaHUS MJTH HHBIE MaTEPUaIIbI:
1. Borpocs! (3amaun) utst sk3ameHa (tabsuia 16)

Tabnuma 16 — Bonpocs! (3amaun) 1st 9K3aMeHa

No /it [Tepeuens BOmpocoB (3a1a4) 151 IK3aMeHa

Y4eOHBIM IJITAHOM HE MPEyCMOTPEHO

2. Borrpocst (3amaun) muist 3auera / quddepeHiimpoBanHoro 3auera (tadmmia 17)
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Ta6nuua 17 — Bonpocs! (3agaun) ais 3auera / audd. 3auera

Ne n/mt Ilepeyens Bonpocos (3a1a4) A 3a4eTa

1 Bognbie  pecypcwl. Ponb ruapoctepst Ha 3emiie. MupoBoii okeaH, BOJIbI CYIIIH,
10J3€MHBIE BOJIbl, aTMOc(epHble Bosibl. Kpyroobopot Bojibl B IpupoIe.

2 IToBepxHOCTHBIE BO/IBI U UX XapakTepucThka. KagectBo nosepxHocTHbIX BoA. I1/IK.

3 Busl Bogononb30Banus (X035HCTBEHHO-TTUTHEBOE, KYJIBTYPHO-OBITOBOE,
PBIOOXO3HCTBEHHOER).

4 Kareropuu Bogonosab30BaHusl.

5 ®opMHPOBaHME XUMUYECKOIO COCTaBa MPUPOIHBIX BOJA. PaKTOPHI, BAUSIOLIUE HA
COCTAaB BOJIBI.

6 @opMHUpPOBAaHUE CETU IYHKTOB KOHTPOJSI KayecTBa MOBEPXHOCTHBIX BOJ. KoHTpoib
KaueCcTBa NOBEPXHOCTHBIX BOJ.

7 O6mue npaBuiia oT6opa mpoO BObI 1 aHAM3a ( U3 PEK, 03ep, IPYAOB,
BOJIOXPAHMJIHII, POJHUKOB, KOJIOJIIEB, CKBAKHH ) .

8 Bri6op mecta or6opa po6. [Ipuanmmns: otdopa mpod. Bumsr npod u Buabl 0T60pA.
[Tpucnocobaenus nist ot0opa npod BOAbI, XpaHEHUE, KOHCEPBUPOBAHUE.

9 [Ipoext HopmatuBoB HIC.

10 OKOJIOTMYECKMI MOHUTOPUHT IOBEPXHOCTHBIX BOJHBIX 00BEKTOB B Poccuiickoil
Denepanyn

11 YcTaHOBIIEHHE MECTOMOIOKEHUSI CTBOPOB B IMMyHKTax HaOmoaeHuit. [Iporpammbl
HaOJII0/ICHNH 32 Ka4ecTBOM BOJIbL. [leproImaHOCTh HAOIIOICHUH.

12 OU3NKO-XMMUYECKHE TIOKA3aTeNN KauyecTBa BOIbI (B3BEIIEHHBIE BEIIECTBA, MYTHOCTb,
[IPO3pPavyHOCTh, 3aI1aX, BKYC, IPUBKYC, LIBETHOCTb, MUHEpAJIN3aLUs, KECTKOCTD,
IEJI0OYHOCTh, opranndeckue Bemecta, XIIK, BIIK, pactBopenHbii KUCIopo/,
MUHEpaAJIbHBIE BEIIECTBA).

13 Knaccuduxanus MeTo0B U3MepeHus Mokaszarelieil KauecTBa BOJIbL.

14 XapakTeprCTHKa UCTOYHUKOB CTOYHBIX BOJ. CXEMBI U CHCTEMbI BOJIOCHAOKEHUS
MIPOMBINUIEHHBIX TpeanpusaTuil. [IpsMorounas, nocnenoBaTenbHas U 000pPOTHas
CHCTEMBI BOJJOCHAOKEHHSI IPEATIPUSTHSL.

15 JlonmycTrMble N3MEHEHHsI COCTaBa BOJIbI B BOJJOEMaX I1OCIIE BIITYCKa B HUX CTOYHBIX
Boj. Pa3zbaBieHne CTOYHBIX BOJI B BOJIOEME.

16 Buibl mpreMHUKOB MTPOM3BOACTBEHHBIX CTOUHBIX BOJ: TOPOACKHE CUCTEMbI
BOJIOOTBEICHUS; BOJOEMBI; TIOA3EMHBIE TOPU3OHTBI; UCTIAPUTENH. Y CIIOBHSI TPHEMA
CTOYHBIX BOJI B TOPOJICKUE CHCTEMBI.

17 OCHOBHBIE TOHATHS U TIPUHIMIIBI CHCTEMHOTO ITOAX0/1a K IIPOEKTUPOBAHUIO, 3a/1a41
aHaJM3a, CUHTE3a U ONTUMU3AIMH CUCTEMbI KOHTPOJISI U YIIPaBJIEHUS] BOJOOYHCTKOM.

18 dusnyeckrue METo/Ibl H3MEpEeHHs TapaMeTPOB BOJIbI (TEMIIepaTypa, pacxo, CTOK,
YPOBEHb, Macca, JaBJICHHUE, BA3KOCTb, MUHEPAIN3ALIHS, JIEKTPOIPOBOIHOCT,
B3BEILLICHHBIE BEIIECTBA, MYTHOCTb, IIBETHOCTh, IPO3PAYHOCTB).

19 OO60pOTHBIE CUCTEMBI BOJOCHAOXKEHHS.

20 VYcnoBus BelllycKa CTOYHBIX BOJ TPOMBILIUIEHHBIX IPEANPUATHI B BOJOEMBI. 3aKayKa
CTOYHBIX BOJI B I10/I3€MHbIE TOPH3OHTHI..

21 COpoc cTOUHBIX BOJ B HaKOMMTENU-UcHaputenu. OnpeneneHne HeoOX0IUMOM
CTENIEHN OYMCTKHU CTOYHBIX BOJI.

22 Pacuer HOpMaTHBHO TOMYCTUMOM KOHLEHTPALMH 3arPA3HSIOLINX BEIIECTB B CTOYHBIX
BOJIaX C Y4€TOM KpaTHOCTHU pa30aBieHus Npu cOpoce B MTOBEPXHOCTHHIE BOJHBIE
00beKkThl. PacueT HOpMaTUBHO JOMYCTUMOTO cOpOca MPOMBIIITIEHHOTO MPEANPUITHS

23 [TpomblnieHHast BOAOIIOATOTOBKA, CTOUYHbIE BOJIbI, TUTHhEBAs BOJA, BOAA
pacdacoBaHHas, TPOMBIIIIJICHHAS BOJA.

24 I'ocynapcrBennsiit BoHbIH kKanactp (I'BK). Buasl HaOmoneHuni 3a kauecTBOM

noBepxHOCTHBIX Boji OI'CHK. OcHoBHBIE 3a1aun HaOIOICHUH 32 KAYECTBOM
1oBepXHOCTHBIX BoA B cucreMe OI'CHK



http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.1.1
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3
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25

3ammra ruapocheprr. Bomueiii kogekc P®. Bomooxpanusie 30HBI. Opranuzamms
BOJOOXPAaHHBIX 30H

26

Hopwms! 1 pexxumbl Boonotpedienus. Onpenenenre pacxoa Bobl Ha
MIPOMBIILJICHHBIE HYK/bI. Pacxo BoJibI Ha X035HCTBEHHO-TTUTHEBBIE HYKIbI
IPOMBIIUICHHBIX TPEIIPUSATHII.

27

TexHonornueckui  KOHTPOJIb MPOLECCOB OYHMCTKH CTOYHBIX BOJI.
XapakrepucTuka U orieHka 3arpsisHeHHOCTH cTouHbIX Boj (XIIK, BIIK). IIpoBepka
3¢ hEeKTUBHOCTH pabOTHl MEXaHHUYECKOU, PU3UKO-XUMHUYECKON U OMOJIOTHIECKOM
OUYHMCTKH CTOYHBIX BOJ| PEANPUSATHSI.

28

Onenka 3¢ hekTUBHOCTH pabOThI PA3IMYHBIX BUIOB OYHCTHOTO 000PYIOBaHHS
(OTCTOWHUKOB, (DUIBTPOB, AAPOTEHKOB U JP.)

29

OT16op npoO crouHbIX BoA. BeiOop Mecta otOopa u  BHIBI 0TOOpa MPOO.
[TpuGopbl u mpucriocoOneHust sl oTOOpa W XpaHeHus mpoO Bojawl. [lpaBuia
OCYIIECTBIICHHSI KOHTPOJISL COCTaBa U CBOMCTB CTOYHBIX BOJ.

30

HpOI’paMMH KOHTPOJIAL COCTaBa U CBOMCTB CTOYHBIX BOJ. BC,Z[CHI/IC M TUIIOBasdA (bopMa

JKypHaJjia KOHTPOJIA COCTaBa U CBOMCTB CTOYHBIX BOJ Ha MPCAIIPUATHH.

3. TeMbl W 3aJaHWe U BBIIOJHEHHS KypcOBOM paboThl / BBINOJHEHHS KypCOBOTO IPOEKTa
(tabmura 18)

Tabauna 18 — IlpuMepHbIii MepedeHb TeM JUIsS BBIOJHEHHS KypcOBO#M paGoThl / BBIOJHEHHS

KyPCOBOTO TPOEKTA

Ne i/t

[IprMepHbIi IepeYeHb TEM ISl BBIIOJIHEHUST KYpPCOBOM PaOOThI / BBITIOTHEHUSI
KypCOBOTO IIPOEKTa

Y4eOHBIM TJIAHOM HE TPEyCMOTPEHO

4. Borpochl A71st IPOBEICHUS IPOMEKYTOUYHOM aTTeCTallU MIPU TecTHpOoBaHuH (Tabnuia 19)

Tabmuna 19 — [IpumepHbIii IepeueHb BOIPOCOB ISl TECTOB

No /o

IIpumepHBIii TepedeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

5. KoHTposnbHbIE 1 TIpaKTHYeCKHe 3a1a4u / 3ajanust o aucuuuiinae (tadmumna 20)

Tab6numa 20 — [prMepHbIi IepedeHb KOHTPOJIBHBIX M MPAKTUYSCKUX 337124 / 3a1aHuii

No /o

[TpuMepHbIii TepeYeHb KOHTPOJIBHBIX M PAKTUYECKUX 33/1a4 / 3alaHui

He npenycmoTpeno

10.5. Meroauueckue MaTepHalibl, OINpPENEIAIOIMEe NPOLEAYphl OLEHUBAHUS 3HAHUW, YMEHHH,
HaBBIKOB M / WJIM OMBITA JICATEIBHOCTH, XaPAKTEPH3YIONIMX 3Tarbl (HOPMHUPOBAHUS KOMIIETCHIIHH,
conepxkarcs B Ilonoxkennsx «O TekylieM KOHTPOJE YCIEBAEMOCTH M NMPOMEXKYTOYHON aTTeCTalluu
cryaeatoB ['YAII, oOyuarommxcs mo mporpammam Bbiciiero oOpazoBaHusi» U «O MOAYIbHO-
PEUTHHIOBOM CHCTEME OLIEHKH KayecTBa y4eOHOM paboThl cTyneHToB B ['Y AlT».
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11. Meroanuyeckue yKa3aHus 1JI 00y4aIOIIUXCS 10 0CBOEHUIO JUCIUTIIMHBI

Ienp npenonaBanus qucHMILIMHEGI «l [poekTUpoBaHue CUCTEM  KOHTPOJISA M YIIPABICHUS
BOJIOOYHMCTKON:

- 03HaKOMJICHHE C ITPUHLUIIAMU ITIPOCKTUPOBAHUS CUCTEM KOHTPOJIS U YIIPABICHUS
BOJIOOYMCTKOM, HOPMAaTUBHBIMU TPEOOBAHUAMH K ITapaMeTpaM BOJIbl PA3IMYHOIO IPUMEHEHMUS, C
MPUHIMIIAMH 00eCTICUeHHsI €IMHCTBA M3MEPEHUIT;

-pa3BUTHE HAaBBIKOB IIPOBEICHMS  M3MEPEHHMH, OLEHKM IOTPEIIHOCTEM Ppe3yJIbTaToOB
U3MEpEHU;

-o0yueHHe CTYAEHTOB (U3MUECKMM, XUMHUYECKUM U (DU3MKO-XUMUUYECKMM  METoJaM
M3MEpPEHUS I1apaMeTPOB BOJIBI.

Metoan4yeckue YKazaHust AJsd oﬁyqamumxca 110 OCBOCHUIO JIECKIITHOHHOI'0 MaTepHuaJia

OCHOBHOE Ha3HAY€HHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE HM3JIOKeHHE ydeOHoro marepuaia. HazHaueHne COBPEMEHHOH JIGKIIMHA B paMKax
JUCLUUIUIMHBI HE B TOM, 4YTOOBI MONYYUTh BCHO HHPOpPMAIMIO 1O TEeMe, a B OCBOCHHH
(dyHIAMEHTAIBHBIX MPOOJIeM AMCIUIUIMHBI, METOJIOB HAYYHOTO IMO3HAHUS, HOBEHUINX JTOCTHKCHUN
Hay4yHOH  Mblcid. B ydeOHOM  mporecce  JIEKIUS  BBINOJIHSET  METOAOJIOTMYECKYIO,
OpPraHM3alUOHHYI0 M HMHGOPMAMOHHYI0 (QyHKIMHU. JIeKuusi pacKpblBaeT MOHSATHHHBINA armapar
KOHKPETHOM o00sacTh 3HaHHUSA, €€ TpoOJIeMbl, JaeT IEJbHOE NPEJCTaBIICHHE O JUCIUIUIMHE,
IIOKA3bIBACT B3aNMOCBS3h C IIpyFI/IMI/I OUCIHHUIINIMHAMU.

IImaHupyeMble pE3YILTATHL IIPU OCBOEHUU 00YUAIOIIKMMCS JIEKIIMOHHOI0 MaTEpUaa.

— TIOJY4YE€HHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
ONpENEsIeTCs LIEJIEBOW YCTAHOBKOM K KaXKJ10M KOHKPETHOHM TEME;

— TIOJYYEHHUE OIbITa TBOPUECKOW PabOThl COBMECTHO C IPEIIO/IaBaTEIIeM;

— pa3BuTHEe  MPO(ECCHOHATLHO—/ICIOBBIX  KayecTB, JIIOOBM K  MpeaMery u
CaMOCTOSITEITHHOT'O TBOPYECKOTO MBIIIICHUS.

— TOSBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAMMOTO ISl CAMOCTOSTEILHOM PabOTHI;

— TIOJyYeHHE 3HAHUN O COBPEMEHHOM YpOBHE Pa3BUTHUS HAYKU M TEXHHUKH U O MPOTHO3E
WX Pa3BUTHS Ha OIMHKalIme Tobl;

— HAy4YHUTCS METOIMYEeCKH oO0padaThiBaTh MaTepuan (BBIACNATh TIJIaBHBIE MBICTU H
MIOJIOKEHMSI, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B Pa3IMYHBIX (POPMYITUPOBKAX);

— HOJ'Iy‘IGHI/IG TOYHOTI'O ITIOHUMAaHHA BCEX HCO6XOI[I/IMI)IX TCpMI/IHOB nu HOH?[TI/II\/’I.

JleKMOHHBIA ~ MaTepuan  MOXET  COMPOBOXKAATHCS  JEMOHCTpaledl  claidioB U
WCTIOJIB30BAHMEM  PA3/IaTOYHOTO Marepwaja TPH TPOBEICHHUM KOPOTKHX JIUCKYCCHH 00
0COOEHHOCTSIX MTPUMEHEHHSI OTJEIbHBIX TEMATHK 110 AUCIUTLIINHE.

CTpyKTypa OpeIocTaBacHUs JEKIIMOHHOIO MaTepHaa;

—  ®opmynupoBaHUe TEMBI, LIeel U 3a71a4

— U3noxenue matepuana

— BbIBOIBI 1 3aKITIOUCHHE.

MeToauyeckne YKa3aHusi AJsi O0YyYAIOIMXCA MO MNPOXOKIACHUI0 MNPAKTHYECKHX
3aHATHI

[IpakTHueckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (POpM oOpraHu3aluu y4eOHOTO
IPOLIECCa, 3aKJIFOYAIOILAsCS B BBINOJHEHUN OOYYarOIUMMUCSA MO/ PYKOBOJACTBOM IIpENojaBaTelis
KOMITJIEKCa Y4YeOHBIX 33/laHMil C LeNbI0 YCBOGHHMS HAyYHO-TEOPETHMYECKHX OCHOB Y4eOHOM
JTUCLUUTUTMHBL, TpUOOpEeTeHNs] YMEHUI U HaBBIKOB, OIbITA TBOPUECKOU JESITETLHOCTH.

Lenpl0 MpakTUYECKOTO 3aHATHSA sl 00yJarolerocsi sBISETCS NMPUBUTHE OOydaromemcs
YMEHHUI Y HABBIKOB ITPAKTUYECKON NEATEIBHOCTH 110 U3y4aeMOM TUCHUIIINHE.
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[Tnanupyemble pe3ylbTaThl IPH OCBOCHUH 00yUaroImeMcs IPAaKTHUSCKUX 3aHATHIA:

— 3aKperyieHue, yriIyOJeHue, pacIIupeHHe | JeTalu3auus 3HaHUM [pU  pelIeHuH
BOIIPOCOB KOHTPOJIS U YIIPABJICHHUS BOJIOOYMCTKOIA;

— pa3BUTHE T[O3HABAaTEIbHBIX CIIOCOOHOCTEM, CaMOCTOSITEIIbHOCTU MBILILICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJAaMH M METOJUKaMU M3y4eHUs JaHHOM  ydeOHOI
JUCLUTUTUHBI,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOI'O OCMBICIIEHUS IIOJYYEHHBIX 3HAHMM /s
BBITIOJTHEHUS 3aJTaHMUIL;

— ofecrieyeHre palUOHAIBHOTO COYETaHUS KOJUIGKTUBHOM M WHAMBHUIYalIbHOH (QopMm
oOyueHusl.

DOYHKIUH PAKTUYECKUX 3aHATHMN:

— II03HaBaTellbHas,

—  pa3BHBarOLIAs;

—  BOCIIUTATENbHAsL.

[To xapakTepy BBINOJIHSIEMBIX OOYYarOIIMMCS 3aJaHUM MO TMPAKTUYECKUM 3aHITHUSIM
MOJIPA3/IEIISIIOTCA Ha!

—  O3HAaKOMHTEJbHBIC, TPOBOJMMBIE C LIENBI0 3aKPEIUICHUS W KOHKPETU3AIMH H3YYEHHOTO
TEOPETUUECKOT0 MaTepUaa;

— aHAIUTHYECKHE, CTABSIIME CBOCH MLENbI0 TONy4YeHHEe HOBOW WMH(OpMAIMM HAa OCHOBE
(hopMaTM30BaHHBIX METO/IOB;

— TBOpYECKHE, CBS3aHHBIC C TIOJIYYCHHEM HOBOW HH(OpPMALMU ITyTEM CaMOCTOSTEIHEHO
BBIOpPAHHBIX MOJXOI0B K PEIICHHIO 33/1a4.

@opMbI  OpraHM3alii  MPAKTHUECKUX 3aHSATUH  ONpPEAEISIOTCS B COOTBETCTBUH  CO
cneuu(@UYecKUMd OCOOCHHOCTSIMU y4eOHOW JUCHUIUIMHBI U 1eisiMu oO0ydeHus. OHM MOTYT
MIPOBOAMTHCSL:

— B UHTEPAKTUBHOW (opMe - pelmeHHe CHTYallMOHHBIX 33Ja4, 3aHATHS 110
MOJICTTMPOBAHHIO PEATbHBIX YCIOBHIA;

— B HE WHTEpPAKTUBHOW (opMe - BBINOJHEHHE YINPAXHEHWH, pellleHHe THUIIOBBIX 3a/ad,
pelleHne CUTYaIlMOHHBIX 3a/1a4.

BeimoniHeHne  pacueTHBIX 33/laHW  TIO3BOJIIET Pa3BUTh  CIHOCOOHOCTH  CTYACGHTOB K
CaMOCTOSITETIbHOMY PEIICHUIO TNPHKIJIAJAHBIX WHKEHEPHbIX 3aJad, PacCMOTPeTh THUIIOBBIE 3ajayM,
BO3ZHUKAIOUIME IpH pealu3allid Mep MO0 OOECIEYEHUI0 TEXHOCPEPHOM M  HKOJIOTHYECKON
0€30MacHOCTH U TPeOYIOIIIE OCYLIECTBIECHHS PAaCUETOB.

TpeOoBanus K NpoBeeHUIO NPAKTHYECKUX 3aHATHH

JIns mpox oK IeHNs Kypca MPaKTUYECKUX 3aHATUN CTYACHT JOJDKEH:

- 3HAKOMUTBCSI C IIJITAHOM IIPOBEICHUS KaK0TO 3aHATHSI,

- Tepel KaXIbIM 3aHATHEM M3y4daTh TEOPETHUECKHH MaTepual, HEOOXOIUMBIM JUIs
BBIIIOJTHEHUST NPETyCMOTPEHHBIX IIJIAHOM 3aJaHui, aHAIM3UpPOBATH HCCIeIyeMble HpoOJIeMbl U
TOTOBHUTH BOIIPOCHI IO TEME 3aHATHS,

- B YCTAQHOBJICHHBIC CPOKHM BBIIOJHATH HWHAWBUIYAJIbHBIC IIPAKTUYECKHE 3aJaHUS U
Y4aCTBOBAaTh B JUCKYCCHUSIX M KOJUIEKTUBHOM PEILICHUH MOCTABJICHHBIX 3a/1a4,

- CIIEZI0BATh XOAY YIPABIAEMOU TUCKYCCUM U YKAa3aHUAM IIPEIIOJaBaTeNs.

MeTroauueckue yka3aHus I 00y4YarOIIUXCS 1O MPOXOKIEHHIO CAMOCTOSITEeJbHOM
padoThI

B Xojae BBINOJHEHHS CaMOCTOSTEIBLHOM pa60TLI, 06yqa101111/1171051 BBITIOJIHACT pa60Ty 1o
3aJaHUi0 U TpH MCTOIUYCCKOM PYKOBOJACTBEC MpEroAgaBaTciisi, HO 0e3 ero HCIMOCPECACTBCHHOT'O
y4acCTus4.
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st oOywarommxcss 1O 3a04HOM ¢GopMe OOydYeHHs, CaMOCTOsSITeNbHAs pPadoTa MOXKET
BKJIFOYATh B c€051 KOHTPOJIbHYIO paldoTy.

B mporecce BBIMOTHEHUS CaMOCTOSATEIBHON paboThl, y oOydatomierocss (opmupyercs
1esiecoo0pa3Hoe IJIaHUPOBaHUE Pabouero BPEMEHH, KOTOPOE TO3BOJISIET UM pPa3BUBATh YMEHHS W
HaBBIKM B YCBOCHUHM M CHUCTEMATH3allUK MPHOOPETACMbIX 3HAHUH, 00ECIIEYMBACT BHICOKUN yPOBEHb
YCIIEBACMOCTH B TIEPUO]] OOYUCHHS, TIOMOTAeT IOJIYYUTh HABBIKM MOBBIMICHHUS MPOPECCHOHATIHBHOTO
YPOBHSI.

MeromuaecKuMu MarepHaiam, HAIpPaBJISIOIIAMH CaMOCTOSTEIILHYIO paboty
00y4aIOIIUXCs SIBISIFOTCS:

—  y4eOHO-METOIUYECKHI MaTepHal 1o AUCIUILIHHE;

— MCTOAWYCCKHUC YyKa3aHUs 110 BBIIIOJHCHUIO KOHTPOJIbHBIX pa60T (I[J'ISI O6y‘-IaIOIJ_[I/IXCSI 110
3a04HOH popme 00yueHus).

MeTtoanyeckue yKa3aHusi Ui OOYYAIOIIHUXCA MO TPOXOKIEHUI0 TMPOMEKYTOYHOM
aTTecTaluu

[Tpomexxyrounas arrecTanys 00yJaronmmxcs peIyCMaTpUBACT OLICHHUBAHNE
MIPOMEKYTOYHBIX M OKOHYATCIBHBIX PE3yJIbTaTOB OOy4YeHMs MO aucuuiuiiHe. OHa BKJIIOYACT B
ce0s:

— 3a4er — 3TO (GopMa OLECHKH 3HAHHM, MOJYYCHHBIX OOYYAIOUIMMCS B XOJIE H3YYCHHUS
y4eOHOM JTUCHUIUIMHBI B II€JIOM HIIM MPOMEXKYTOUHasi (110 OKOHYAHUHM CEMECTpa) OIICHKA 3HAHUIA
00Y4YarOIIMMCS TI0 OTJCIFHBIM pa3jiesiaM JTUCIUIUINHBI C aTTECTAIIMOHHON OIIEHKOW «3a4TCHOY HJIH
«HE 3a4TEHOY.

CucreMa OLICHOK TMPH TPOBEICHUHM MPOMEXKYTOYHOW aTTECTAlMM OCYIIECTBISICTCS B

cooTBeTcTBUM ¢ TpeOoBanusiMu llonmoxenuit «O TekylleM KOHTPOJE YCIIEBa€MOCTH U
MPOMEKYTOUHOM artectaumu cryneHToB ['YAII, oOyuarommxcss 1o mporpaMmaM BBICIIETO
oOpazoBanus» u «O MOAYJIHHO-PEUTUHIOBOM CHCTEME OIEHKM KadecTBa Y4eOHOW  paboOThI
cryaenTos B ['YAID».
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