MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBbILLIEHHBLIX TEXHOMNOMMIN U AM3arHa»
(cnerynta)

YTBEPXOAIO
Owupektop BWT3

F AOKYMENT INOIITICAR
rebiles ATEKTPOHHOR MOIMHCERD

CEBEJEHHH © CEFTH®BEEAIE 30

Coprwgmerr: Tl 1ShERIE S0 e bl BTl T WL T0RS TIRRI1
Eraemn: lvwwesn lssea [aanunpanm
Jelicreemeam:  © 11LALHI20 pn 4112200121

Paboyasi nporpamma AUCUMUNUHBI

| 51.B.AB.02.01 | BomonoaroToska Ha MCTOYHMKAX SHEPrum

Y4eObHbI NnaH: ®roC3++b130301-23_21-14.plx

Kadeapa: I 11 | Obwwen n HeopraHNY4eCKoOM XMMmnm

HanpaBneHme NOoAroToBKU:

(cneunansHocTs) 13.03.01 TennosHepreTrka n TeNIOTEXHNKA
Mpodunb NOAroTOBKM: lMpomblWwneHHasn TennoaHepreTnka
(cneunanusauus)

YpoBeHb 0bpasoBaHus:  Gakanaspuat

dopma obydeHuns: OYyHas

MnaH yye6HOro npouecca

KoHTakTHast pabota ]
Cemectp obyvaromxcs Cam. | Kowtpons Tpynoé dopma )
(kypc Anst 3A0) pabota ac. MKOCTb, | NMPOMEXYTOYHON
Nekumn |Na6. 3aHsTUS 3ET aTTecTaumu
6 Y 17 17 37,75 0,25 2 3auer
PMna 17 17 37,75 0,25 2
Y 17 17 37,75 0,25 2
NToro
PN 17 17 37,75 0,25 2

CaHkT-lNeTepbypr
2021



Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOapToM Bbicllero obpa3oBaHWs No HanpaeBneHuto noarotoBku 13.03.01 TennosHepretTvka U TennoTEXHUKA,
yTBEPXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHusa n Hayku Poccuiickon degepauun ot 28.02.2018 r. Ne 143

CoctaButens (u):

KaHampat XuMnyeckmx Hayk, OOLEHT dénopoea O.B.
Kangugat xumu4ecknx Hayk, cTapLunin npenogasaTerb Cmut P.A.
Ot kadepnpbl cocTaBuTEnS: JlykaHuna T.J1.

3asegytowmin kadeapor obLLen N HeopraHMYeCKoU XMMmnm

OT BbINyckatoLLen kacdeapbl: CwmopogawnH C.H.
3asegytowmin kadeapon

MeToauyeckuin otaen: CmupHoBa B.I".



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb gucumnnuHbl: 1) dopmmnpoBaHne y CTYAEHTOB CUCTEMHbIX 3HAHWMA O CBOWCTBAx MPUPOLHON U
NPON3BOACTBEHHON BOAbl, METOAAxX €€ KOHTPONA M MOArOTOBKM ANs MNPOBEAEHUS XUMUYECKMX MPOLECCOB MO
TEXHOOrMYEeCKOMY pernameHTy, obecneunBatoLeMy BbICOKYH 3EKTUBHOCTL TEXHOMOMMYECKOro NpoLecca;

2) ®opmupoBaHve 3HaHU B obnacTn yCTaHOBOK M CUCTEM BOAOMNOATOTOBKM AN 9HEProo6beKTOB pasnnyHbIX
TUMNOB;

3) O6yunTb CTyQEHTOB HaBblKaM NPaKTUYECKOro NpMMeHeHnsa cnocoboB 1 MeTO40B MOArOTOBKN BOAbI

1.2 3agaum gcuMNInHLI:

1. OB6y4yeHune CTygeHTOB OCHOBaM 3HaHWU XMMUW BOAbl, NOKa3aTenen eé KayecTsa;

2. ChopmupoBaThb Y CTYAEHTOB 3HAHUSA OTHOCUTENBHO CXxeM obpalleHus Boabl B unknax TOC 1 KOTENbHbIX;

3. O6yyeHune cTyaeHToB 060CHOBaHHOMY MOAX0AY K Bblbopy cnocoba 0b6paboTku Bogbl AN pa3nuyHbIX Lenewn;

4. MpuBMTHNE HaBbIKOB BbIbOpa cUCTeM U MeTogoB 06paboTkun BoAbI.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:

KoTenbHble yCTaHOBKM M NaporeHepaTopbl

dusunka

Xumus

OTonuTenbHbIE KOTEMbHbIE

Mpoun3BoacTBeHHas NpakTuka, TeXHoornyeckasi npakTuka
TennomaccoobmeHHoe 060pya0OBaHNE TENMOIHEPrETUYECKUX NPEeanpUATUI

2 KOMMNETEHUMN OBYYAIOLWEIoCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-6.1: FOTOBHOCTL K BbINOJIHEHUIO PabOT NO OpPraHU3aLMOHHOMY U TEXHUYECKOMY 0becrneyeHuIo NoJsIHOro
LMKNa UNu1 oTaenbHbIX CTaAUNA 3KCNIyaTaluum TeNnoBbIX ceTen, TennomexaHnyeckoro oéopynosaHus T3C u
KOTeNbHbIX

3HaTb: npuHUMNManbHble cxembl obpalleHns Boabl B uMknax TAC u koTenbHbIX; MeToabl 00paboTkm Boabl Ha TAC

KOTenbHbIX; U3MKO-XMMUYECKME MNOKasaTenn BoAbl; TEXHOMOrMYECcKMe nokasaTenu kadectsa Bodbl; obopygoBaHue
cuctem BogonoarotoBkm Ha TAOC U KOTENbHbIX.

YMeTb: oueHMBaTh TEXHNYECKOE COCTOSIHME BOAONOATOTOBUTENBHOTO O60pyﬂ,OBaHVIﬂ T3C n koTENbHbIX

BnageTtb: metogamu noAaroToBku Bodbl HAa TOC M KOTenbHbIX MeTodamu BblOopa annapaToB AN BOAOMOATOTOBKW;
NPUOPUTETHBLIMU NYTSMU Pa3BUTUSI HOBbIX 3HEPTrO- U pecypcocheperaroLmx TEXHOMOTUIA.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATUIA

Cewmectp
(kypc ans 3A0)

KoHTakTHas

paboTa

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHoOBaLl.

dopMbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Paspgen 1. BeegeHue. lNokasaTtenu
KadecTBa M Knaccudukauma MeTodoB
00paboTkm Boabl, be3peareHTHasa ouncTka

Tema 1. OcHoBHble MOSOXXEHUSI.
HomeHknaTypa TMNOB WCMNOSb3yeEMbIX BOA
Ha TOC. HopmaTuBHble nokasaTenu Boabl
Tennosbix ceTen. OCHOBHblE TpeOOBaHMS K
KayecTBy KOHTYPHbIX M O00aBOYHbIX BOA
NnaporeHepupyLWnx U1 OXMaxAaarLwmx
cucTem. MCTOYHUKNM NOCTyNIIeHUs
npumecen. Cxembl YCTaHOBOK
BOJOMOArOTOBKMU 7] npasuna ee
akcnnyaTauum.

15

nn

Tema 2. Knaccudmkaumss  OCHOBHbIX
TEXHOMOorm4yecknx npoueccos 06paboTku
BOA. Tepmunyeckas BOAOMNOAroTOBKA.
Obuwwe MOMNOXEHUS. KoHcTpykums
ucnaputenen. >KectkocTb BOAbl (BUABI,
cnocobbl onpegeneHns). YrnekMcrnoTHoe
paBHOBecue. Tepmuyeckoe yMmsryeHve -
HasHayeHne  MeToda, €ero  OCHOBbI.
OpraHnsaums BOOHO- XMMWUYECKOro pexnma
3HEproycTaHoBOK C Lenblo obecneveHuns
HagexHon paboTbl, He [gonyckatoLlen
obpa3oBaHne Hakunu.

JlaBopatopHasa pabota Ne1. OnpegeneHuve
XEeCTKOCTn W1 TepMunyeckoe ymAardyeHue
Boabl. TexHuka 6GesonacHocTM paboTbl B
nabopartopuu.

nn

Tema 3. Ounctka BOAbl OT PaCTBOPEHHbLIX
rasos.

Bugbl 1 cnocobbl NOCTynneHus rasoB B
Boay, ucnonesyemyto Ha TIC. YpaneHwe
rasoB M3 BOAbl Aecopbunen u XMMM4eckum
CBA3bIBaHWEM.  TexHonorvs  yaaneHus
avokcuga yrnepoga B AekapboHusaTope.
TexHonorus yaaneHus rasos B
JeaspaTopax.

NabopatopHasa pabota Ne2. OnpeaeneHue
Kucropoaa 1 cBoGOAHON YrNeKUCnoThl

15

nn

0o.n

Pasgen 2. lNpegouncTtka Boabl

1,0




Tema 4. TexHonorus " annaparbl
npeaBapuUTENbHOM OYMCTKU BoAbl. PeareHThbl
07151 KOPPEKLMOHHOM 06paboTKM NOAMUTOUYHOM 1
CeTeBON BOAbl, MCMONb3yemMble B Mpouecce
BOLOMOArOTOBKMN. MpepoTBpalleHne
00pa3oBaHMs MUHEeparnbHbIX OTIIOXKEHUA 1
Guonornyeckoro obpacTaHus

PeareHTHble  MeToabl  06paboTku  BOAbI:
N3BECTKOBAHME, COO0u3BECTKOBaHME,
HaTPOHHO-COOOBbLIN U dhocdaTHbIN  MeToAbI
ymsaryeHusa. HasHayeHne un  ocobeHHOoCTU
MeTOO0B. Cnoco0Obl MHTEeHcUmKaunm
NpOLIECCOB peareHTHOro ymsaryeHus.

JlabopaTopHasi pabota Ne3. 3BecTkoBO-
COOOBbIN METOA YMSITYEHUS BOAbI.

Tema 5. Ounctka BOAbl OT rpydoaucnepcHbIX
npumecen. Cnocobbl unbTpOBaHUS.
dunbTpylowme matepuansl 1M TpeboBaHus,
npegbsBnaeMble K HUM. TexHonorumdeckue
nokasatenn paboTbl unbTpos. PakTopsl,
BMSAKOWME Ha UNbTpoBaHWe. YTunusaums
wiama.

nn

Tema 6. OGeckpemHuBaHve Boabl. Buabl wn
cogepXaHue KpemMHuss B MPUPOZHON M
TexHonorn4yeckom Bope. HeratnBHoe BRUSIHME

coeguHeHnn KpEeMHusI Ha paborty
TEMnno3HepreTU4ecKoro obopyaoBaHus.
HasHaueHune n OCHOBBI meToaa

mMarHesmanbHOro 0obeckpeMHUBaHUSA, pacyéT
HeobX0aMMOW 403kl peareHToB.

nn

Tema 7. YpaneHue npumecen MeTOO0OM
koarynsiumm. HasHayeHve u OCHOBbI MeToaa,
pacyét Heobxooumow  O03bl  peareHTOB.
®dun3nKO-XMMHNYECKMe NpoLeCChl, NpoTeKaLme
npu KoarynsiLum KonmnougHbIx npyuMecei Boapl.
Ontnmusaums npotiecca, npuMeHsieMble
KoarynsiHTbl

NlabopatopHas pabota Ne4. Mogbop
onTUMarnbHON [03bl KoarynsHTa W o4ucTka
BOAb!

nn

Paspen 3. ®uauko-xumumyeckue mMeToabl
O4YUCTKM BOAbI

nn

no




Tema 8. Obe3xene3MBaHne KOHOEHCATOB.
Buabl coegmnHeHnn xenesa B Boge. ICTOYHMKM
MOCTYMNSIEHNss MpPUMMECEN ernesa B BOAy.
MpwnynHbl, obycnaesnmeawowme He0b6XooMMOCTb
obes3xenesnBaHus BoAdbl. YaaneHue xenesa
MeToa0oM MOHOOOMEHHOM copbunmn Ha
uennonose n npwu OKMUCNEHUN Ha
KaTanuTuyeckmx sarpyskax.

JlabopaTtopHaa pabota Ne5. CopbunoHHas
O4YNCTKa BOAbl OT XXelne3a

Tema 9. CopbumnoHHasa o4ncTka Boabl METOOA0M
MOHHOro obmeHa Ha noHntax. OcHoBbI MeToaa.
3akoHOMEpPHOCTH MOHHOTo obmeHa.
Knaccudumkauyus WOHUTOB. MogpobHoe
paccMOTpeHMEe MeTOAOB KaTMOHUPOBaHUSA U
aHWoHMpoBaHua. [nybokoe obecconuBaHue.
dunbTpb CMeLLaHHOoro JencTBus.
PereHepaums MOHUTHbLIX unbTpoB. OOMeHHas
EMKOCTb MOHMTOB. PakTopbl, BNuSOWME Ha
0OMEHHY0 EMKOCTb MOHUTOB.

JlabopatopHaa pabota Ne6. OnpegeneHue
OnHammyeckor OBbMeHHOM EMKOCTM WMOHUTa W
yMsirdeHue Boapl.

Tema 10. Onektpoguanus. OcHOBbI MeTOAa.
HasHauyeHune B Lmkne BoaoouYncTkn Ha TAOC

Tema 11. BapomembpaHHble METOAblI OYUCTKM.
MpuHumMn  obpaTtHoro ocmoca. CBsouncTBa
mMembpaH K ux Xxapaktepuctuka. Cxembl
06paTHO-OCMOTUYECKUX annapartosB "
TpeboBaHMA K KayecTBy MWCXOQHOW BOAbl.
Mpouecchl, npoTekaroLime npu
aneKkTpoaManunse C MOHUTHbIMW MeMbBpaHamu.
XapaKTepucTuku MeMbpaH. Cxembl
3MeKTPoAMNanmn3HblX YCTaHOBOK.

Paspgen 4. Cto4yHble Bogbl TOC 1 TexHonornu
MX OYUCTKMU

Tema 12. O6wme nonoxeHusa. Buabl cTOKOB.
Hopmupyemble nokasaTenu KayecTBa CTOYHbIX
Boa TOC. CToYHble BOAbI CUCTEM OXNaxaeHUs

Tema 13. CTOYHbIE BOAbI
BOLOMNOArOTOBMTENBHBIX YCTAHOBOK, CUCTEM
rmaposonoyganeHusl, 3arpsi3HeHMe  CTOKOB
HedTenpoaykTaMu, CTOKM OT KOHcepBauuu
obopyaoBaHus.

1,5 3 nn
2 4 nn
0,5 3 nn
1,5 4 mn
0,5 1,5 nn
o,
0,5 0,5 nn




Tema

14. dnoTtauyus.
HasHauyeHue B Luyukne Bogoounctkm Ha TOC

OcHoBbl MeTOAa.

0,5 0,75 nn

WTtoro B cemecTpe (Ha kypce ans 3A0) 17 17

37,75

KoHcynbTaumm n npomexyToyHas

atTectauyusa (3aver) 025

Bcero koHTakTHasa pabota n CP no

34,25 37,75

AauncuunriinHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-IeGHbIM nrnaHoMm He npeayCcMOTpeHO

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMMU

5.1 OnucaHue nokasarenem, KputepueB  CUCTeMbl OLleHUBaHUA pe3ynbTaToB o6yqe|-w|;|

5.1.1 NMokasaTenu oueHUBaHUA

Kon HanmeHoBaHMe oueHOo4YHOoro
lMokasaTenu oueHnBaHWsA pe3ynbTaToB 00y4YeHus
KoOMneTeHunn cpencrtea
1. dopMynmpyeT OCHOBHbIE MPUHLIMMBI BOAOMOATOTOBKN Y BOAOOYUCTKM,
n3naraeT OCHOBHblE NMPEACTaBMNEHNs O NokasaTensix kayecTBa BOAbl U
UX onpegeneHun, opueHTupyetca B obopygoBaHUM  cUCTEM
BOLOMOArOTOBKM
2. OpueHTpyeTCa B OCHOBHbIX PU3NYECKMX W XMMUYECKMX 3akoHax,|1. Bonpocebl YCTHOTO
MK-6.1 MeTogax MaTemaTudeckon o6paboTkM AaHHbIX Ans onTuMM3auuun|cobecenoBaHus
’ TEeXHOMNOrMn BoAONOArOTOBKN Ha PasfnYHbIX 3HEProobbekTax 2. MpakTuko-
3. TlokasbiBaeT yMeHWss B nogbope MeToavku NpoBeAeHUs U|OpUEHTUPOBAHHbLIE 3adaHus
METPONIOrMYeCKONn OLEHKW pe3ynbTaToB  XMMWUYECKOro  aHanuaa,
OEMOHCTpMpYeT  3HaHua no  BbIOOPY METOAUKM  MpOBeAeHUs
060CHOBAHHOIO XMMUWYECKOro aHanusa W perynupoBaHusi MpoLeccoB
BOZOMNOArOTOBKM.
5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus
Kputepuun oueHnBaHnsa chopMMpoOBaHHOCTU KOMMETEHLNIA
LLikana oueHnBaHusA
YcTHoe cobecepgoBaHume MucbMeHHas paboTa
O6yuvatowuics nokasbiBaeT
BCECTOPOHHEEe 1 rnybokoe  3HaHue
OCHOBHbIX  METOAOB  BOAOMNOArOTOBKMY,
MpaBunbHo nogobpan  anropuTM  pelueHus

cBOOOOHO OpPUEHTUPYETCA B OCHOBHbIX

3auTeHo NOHATUAX, TepMUHax W onpegeneHunsax;

npep,naraemoﬂ B Ounete 3agaum, nposen BcCe

HeoOXo4uMble  BbIYMCIUTENbHBIE  OENCTBUS,
MoxeT o0b6oCHOBaHHO nopobpaTtb Ccxemy

KOPPEKTHO UHTEpPNpPEeTMpOBan pesynbTaThl.
npolecca BOAOMOArOTOBKM W aHanusa
KOHTpOMs KayecTBa BOAbl;, BbINOMHWUM U
odopmun Bce nabopaTtopHble paboThbl
O6yyarowminca He UMeeT [OCTaTOYHOro
YPOBHSI 3HaHWS AWUCLUMIMMUHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE MPUHLUMbI
opraHu3auuu BogonotpebrneHmss  Ha|He cMor KOppeKkTHO peLuMTb NPEeAJIoXKEHHYH B
XUMUYECKOM npeanpusaTuy; nnoxo [6unete 3agadvy, He MOXeET BOCMOMb30BaTHLCS

He 3auTteHo OPVEHTUPYETCS B OCHOBHbIX MOHATUSIX, |NPEANOXEHHbIMU (hOpMynamn, He B COCTOSIHUM

onpepeneHndax w MeTogax KOHTponA
KauecTBa BObl; JOMNyCKaeT Npu oTBETE Ha
3a4eTe CYLECTBEHHble OWMWOKM U  He
MOXeT  YCTpaHWTb WX  Jdaxe noj
PYyKOBOACTBOM MnpenoaaBaTtens.

YCTpaHUTb NOMapKu Oaxe noa pyKoBOACTBOM
npenoaasatend

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6X0AMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,

HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n |

DopMynmnpoBKM BONPOCOB

Cemectp 6




1 YnbTpadunbTpaums 1 HaHounbTpauusi. HasHadeHne n ocobeHHOCTM MeToAa, annapaTypHoe oopMIieHne

2 TexHonornyeckune nokasartenu pabotbl punbTpa. PakTopbl, BNUSKOLWMNE Ha NpoLecc hunbTpoBaHUs

3 dunbTpytowne matepuansl: TpeboBaHus, NpeabsBAsieMble K HAM U MOKa3aTenu KadecTea
MCTOYHMKM nocTynneHns npumecen xenesa B Boay. NpuynHbl, obycnasnusatone HeobxoanmocTb

4 obe3xenesnBaHus Boabl. YaaneHue xenesa MeTogoM MOHOOOMEHHOM copOLMM Ha LIeNono3e 1 npu
OKUCIIEHUWN Ha KaTanuTUYeCcKnx 3arpyskax

5 OcHoBbl 0b6e3xenesnBaHnsa KoHAeHCaToB. Buabl coeguHeHni xenesa B Boe

6 KoHCTpyKunst ounbTpoB HaMbIBHOIO TUNa

7 KoHCTpyKUumsa hunbTpoB HACKINHOIO TMNa. TexHonormyeckne nokasarenu paboTbl HAaCLIMHOrO hunbTpa.
PereHepauusa HacbinHbIX PUIbTPOB. HasHavyeHne apeHaxHoro yCTPoncTBa B (PMIbTpax HACbIMHOIo TMna

8 AHMOHMpPOBaHMe BOAbI, HA3Ha4YeHWe npolecca

9 TeopeTuyeckme 0CHOBbI NpoLecca hunbTpoBaHNS — NOBEPXHOCTHOE U 06 BbEMHOE (hMMbTPOBaHME.
Knaccudurkauns ounnstpos

10 CoBmelLeHre NpoLeccoB Koarynsaumm, U3BeCTKOBaHUS U MarHeavansHoro obeckpemHnaHms. KoHTakTHas
Koarynsums, ocobeHHocTu. MpuHumn paboTsl ocBeTnMTens.

11 Ycnosus npoBegeHns npaktnyeckon koarynauun. KoarynsaHtbl, UCnonb3yemble B BOAONOArOTOBKE.
MpumeHeHne rokynAHTOB Ans UHTEeHCUdUKaumMm Koarynaumm

12 MexaHn3m obecLBe4vmBaHnst BoAbl. YCNOBUSA pa3pyLUeHuns KOMMOMAHBIX CUCTEM — Koarynsaums. OcobeHHoCcTH
KONMMouaHOro coctosiHms Bellectsa. CTpoOeHUe KONnomaHom YacTumupl.

13 Pacuyét gosbl peareHTa npu marHesmanbHOM 06ecKkpeMHMBaHWUM

14 CyLwHoCTb Npouecca marHesmanbHoro obeckpeMH1BaHus.

15 /13BeCTKOBO-COA0BbIN, HATPOHHO-COA0BLIN U hocaTHbI MeTOAbl YMArYEeHUs BOAbI

16 YmsiryeHne BoAbl peareHTHbIMY MeToAaMm — U3BeCTkoBaHve. Pacuét fo3bl u3BecTu Npu M3BECTKOBAHUN BOAbI.
Cnocobbl MHTEHCUMKALMM NMPOLECCOB PEAreHTHOrO YMSAryeHus

17 PeareHTbl 4ns kKOppeKUMOHHOM 06paboTkM NOANUTOYHOM U CETEBOW BOAbI, MCMOMb3yeMble B npoLiecce
BOLOMNOATOTOBKM

18 OcHOBbI TEXHONOMMKN Aeaspaunmn

19 OcHoBbI TeXHONOrMN gekapboHn3aLmm

20 Buapbl n cnocobbl nocTynneHns rasos B Bogy, ucnonb3yemyto Ha TOC. YganeHue rasos 13 Bogbl gecopbumen n
XUMUYECKUM CBA3bIBAHNEM

21  |Tepmuueckas sogonogrotoBka. Obwue nonoxenusi. KoHcTpykums ncnaputenen. OuncTka napa

22 MeTofbl CHUKEHNs1 arpeCCMBHOCTU BOAbI

23 BrnvsaHne npumecen NnpMpogHoON BOAbl HA MPOLECC KOppo3umn, MeToabl 60pbObI

24 YrnekncnoTHoe paBHoBeCHE

25 OTnoxeHusi B naponeperpesartensax. BnusaHne npumecein Bogbl Ha NpoLecc HakMneobpasoBaHus

26 3agayun xummnyeckmx MmetogoB 06paboTkun BoAbl B pa3nuyYHbIX NPON3BOACTBAX

27 MeToabl u nocrnenoBaTenbHOCTb YAaneHns npumecei 13 Bogpbl (00LMe NpuHUMMLI)

o8 Knaccudukaums npyumecein npupogHbIX BOA Mo ha3oBo-AMCNEPCHON XapaKkTepUcTuke, no XMMUYeCcKomMy 1
OMcnepcHoMy cocTaBy

29 OcobeHHOCTN OpraHMYecKMx NpUMecen NPUPOLHbIX BOA

30 MokasaTenu kayecTBa BOAbl: TEXHOMOrMYeckne, huUsnMyeckne, XMMmyeckne, caHMTapHo-6akTepmonorniyeckme.
Cnocobbl Ux onpeaeneHunsi, pasMepHoOCTU.

31 KayecTBo nutatenbHom 1 KOTNoBoOM Boabl. KayecTBo napa

32 MCTOYHMKM nocTynneHus npumecen B uukne pabotbl TOC 1 KoTenbHbIX. HE06X0aUMOCTb OUNCTKM BOAbI,
NPUMEHSIEMOW HA UCTOYHUKaX SHEPrm

33 OcHOBHbIE NyTW NOTEPb BOAbl M Napa Ha TOC

34 HasHauyeHune Bogbl B TENNO3HEPreTMKe

35 Knaccudukaums npupoaHbIX U CTOYHBLIX BOL

36 Ounctka Bog TOC meTogom obpaTtHoro ocMoca. Memb6paHbl aAnst 06paTHOro ocMoca 1 UxX XapakTepUCTUKN

37 CTo4Hble BOAbI BOOOMNOATOTOBUTENBHbBIX YCTAHOBOK, CUCTEM rMApPO30sioyaaneHus, 3arpsisHeHne CTOKOB
HedbTenpoayKTaMm, CTOKM OT KOHcepBaLn obopyaoBaHus

38 OuncTtka cTouHbix Bog TOC. Buabl ctokoB. HopMmmpyemble nokasaTenu kadectBa cTouHbIX Bog TOC. CTouHble
BOAbI CUCTEM OXNAXKAEHUSI

39 MpepoTBpalleHne obpa3oBaHMs MUHEParbHbIX OTIOXEHUI 1 Bronormdeckoro obpacTaHus

40 O6paboTka oxnaxaatowen Boabl. CUCTEMbI OXNaXAeHUs U cTabunbHOCTb OxnaxaawLwen Boabl

41 Onektpogunanua. OcHoBbl MeToga. HasHaveHue B Lmkne BogoouncTkm Ha TOC

42 PunbTpbl CMELAHHOTO AENCTBMSA, X paboTa n pereHepaums

43 Mpouecc coBmecTHoro H-OH-noHupoBaHusa — obecconnBaHue

44  |AHMOHMPOBAHME BOAbI, Ha3HaAYeHWe npovecca




H-kaTrnoHupoBaHue, ocobeHHocTu npouecca. PereHepaums H-kaTnoHuToBbIX hunbTpoB. Cxembl H-Na-
KaTUOHMPOBaHUS

45

46  |TexHonorus AByxcTyneH4yaToro Na-kaTMoHuposaHus PereHepaums Na-kaTMoHUTHBIX (OUNbTPOB

47 MeToabl KaTMoHupoBaHus Boabl. Na-kaTuoHMpOBaHue, 0COBEHHOCTU npouecca

TexHonornyeckne nokasaresnm NOHUTOB. ¢'aKTOpr, BnnaKoLwine Ha Benim4nHy 0BMeHHON EMKOCTU MOHUTA.

48
PereHepauwns otpaboTaHHOro noHuTa (06Lme NpuHLMNbI).

49 Knaccudukaums MoHooOMEHHbIX MaTepmnanoB. VIOHUThI, X CTPOEHME N CBOWCTBA

50 |-|pVIHU,VII'I MeTona MOHUpPOBaHUA BOObI. CyLl.lHOCTb ymMAarieHnsa soAbl MOHUTHBIM crnocobom

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHKsA(3adaum,kencbl) HaxoaaTcesa B MpunoxeHun k gaHHon P

5.3 MeToguyeckne matepuansl, onpegensiowme npoueaypbl OleHUMBaHUA 3HAaHUWA, YMEeHUH, BageHni (HaBbIKOB
1 (MNK) NPaKTUYECKOro OnbiTa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4yaroerocs K npoMeXxyToyHou aTrecTauum u nopsnok NMMKBMAaUUM akageMmyeckomn
3aJ0MKEHHOCTU

lMpoBeneHe NMPOMEXYTOYHOW aTTecTauun pernameHTUpoOBaHO rfokarnbHbiM HOopMaTuBHbIM aktom CII6MYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTN U NPOMEXYTOYHOM aTTecTaumnm oby4varoLmxcs»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMnInHe

YcTHas X MucemeHHas X KomnbloTepHoe TecTupoBaHue WHasa

5.3.3 Ocob6eHHOCTN NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMn nNo gUCLUUNnHe

CTyheHTbl, BbINOSIHUBLLME BCe TPeGOBaHMSA TEKYLLEro KOHTPOs, Ha 3a4yeTe OTBEYaloT Ha ABa TeOpPEeTUYEeCcKUX
BOMpOCa W pelaloT oaHy npakTudeckyto 3agady. Bpemsa Ha noarotoBky cocTasnsieT 30 muHyT. MNpenoaasaTtens Bnpase
3a7aTb HECKOJIbKO AOMOMHUTENBHBLIX BONPOCOB.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3gaTtenbcTBo loa nspaHua | Ccbirnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
LWwnTos, C. B.,|TennosHepretnyeckne BnaroseLueHck: http://www.iprbooksh
Cnupnganuyk, H. B.,|yctaHoBku. TeopeTuyeckme u [anbHeBOCTOUHbIN 2015 op.ru/55914.html
NaHoBa, E. B.,|npakTnyeckne OCHOBbI rocyaapCcTBEHHbIN
KonecHukosa, O. A.  [ancumnnunHel arpapHbln yHUBepcuTeT
Y, B. A.,|BogonoarotoBka W BOAHO- http://www.iprbooksh
KapHuukun, H. B.,|xumnueckune pexunmbl TOC u MwuHck: Bbiwaniwas op.ru/20204.html
2012
KpukcnHa, E. H.,|JASC LKkona
Hepesbko, A. B.
CTosIHOB, H. W.,|Bogonoarotoska Craepononb: CeBepo- http://www.iprbooksh
Benses, 3 E. n., KaBkasckum 2018 0p.ru/83236.html
Kyknute, N. A. degepanbHbIn
yHMBEpCUTET
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
A.A. KomunccapeHkoB [|OcCHOBbI BOOOMOArOTOBKU B http://nizrp.narod.ru/v
n ap. HO-GymMaXkHOM .htm
) semonene OBt | o cpasosarus
TennosHepretuke [TekcT] : Hayémnlg?b?_ll'é?l;l;/ﬁ’_lﬂ. B 2012
yyebHo- MeToguyeckoe h
nocobue
LWnsH, I1. H. Xumus BOAbI. Tomck: Tomckuin http://Aww.iproooksh
BoponoaroTtoBka NONMUTEXHNYECKUIA 2014 op.ru/34732.html
yHUBEpPCUTET




BaxmetbeBa, J1. K. |lNoarotoBka BOAbI ans http://www.iprbooksh
BaxmeTtbeB, A. B.,|TexHunyeckoro BogocHabxeHusi| BopoHex: BopoHexckui op.ru/23109.html
Benbix, . E. NPOMBbILLUNEHHbIX rocyaapCTBEHHbIN

npeanpuaTUm. apXUTEKTYpHO- 2013

MoHOOOMEHHbIE mMeToabl CTpOUTENbHbIV

yMArdyeHunsi Boabl yHuBepcutet, 96C ACB
AbopHes, [1. B. OuHamnyeckue http://www.iprbooksh

XapakTepUCTUKN KaTMoHUTHLIX| CTtaBpononb: CeBepo- 0p.ru/63236.html

GunbLTPOB B npotecce KaBkasckui

. 2015

yMSAr4eHuns denepanbHbIn

BbICOKOMUHEPAaNn30oBaHHbIX yHUBEpCUTET

BOA

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OneKTPOoHHO-6MBnMoTeYHas cuctema «AbyKe» [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

OnekTpoHHag 6ubnuoTeka BLUTS CMB NYMNTA [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

NHdopmaumoHHasa cuctema «EamMHoe OkHO gocTyna k obpasoBaTenbHbIM pecypcam» [OMNeKTPOHHbIN pecypc].
URL: http://window.edu.ru/)

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpaMmMHoro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AucCUUNIInHe

AyauTtopus

OcHalleHune

JlekumoHHas
aygutopus

Myanmme;wlﬁHoe o6opy/:l03aHV|e, cneynanm3npoBaHHas mebenb, Aocka

B-306

BbITsKHbIE WKabl, BECbl aHaANUTMYeCKUe, KOMMIEKT NOCyabl AN KONMYECTBEHHOTO aHanm3a 1
BOAOMOArOTOBKM, BaKyyMHbIV CYLUMIbHBIV LKA, SNeKTpuYeckne nimTkM , CNeKTPoOTOMETPLI U
doTtokonopumeTpbl ®IK 56-M, KOK-2, KOK-3, FOHuko 1201, CP-2000, pH — meTpbl mapku UM —
301, xpomaTtorpad Liset 100, BbICOKOYACTOTHbIE TUTPATOPbI, KOHUeHTpaTtoMep KH-1, npnbop gns
KanunnapHoro anektpodgopesa «Kanenb 3»

B-316

BbITsKHbIE WKabl, BECbl aHaNUTUYEeCKNe, KOMNMEKT NOCYAbl ANsl KONMYECTBEHHOrO aHanmaa u
BOJOMNOArOTOBKW, BaKyyMHbIN CYLUMIbHBINA LKad, aneKkTpudeckne nnntki. CneumanmavpoBaHHas
yyebHaa nabopatopuss PXMA c HeobxogumbiM obGopyaoBaHMem: CnekTpodoToOMETpPbl Wt
doTokonopumeTpbl PIOK 56-M, KPK-2, KOK-3, FOHuko 1201, CP-2000, pH — meTpbl mapkn U1 —
301, xpomarorpacd LiseT 100, BbICOKOYaCTOTHbIE TUTpaTopkI, aHanusartop
BonbTamnepomeTpudecknn AKB — 07 MK, npubop ansa kanunnspHoro anektpodopesa «Kanenb
3»,ycTaHoBKa ANs NpoBeAeHUs nNpoLecca MOHUTHOrO YMSArYeHUs BoAbl.




MpunoxkeHune

pabouyeit nporpaMmbl AucumnanmHbl BooonoarotToBUTeNbHbIE YCTAHOBKU M CUCTEMBI

no HanpasaeHuto nogrotoskn 13.03.01 TennoaHepreTrka n TENSTOTEXHUKA
HaMmeHoBaHue Ol (npoduns):  MNpombiuneHHas TENnoaHepreT1ka

5.2.3 TunoBble NPpaKTUKO-OPMEHTUPOBaHHbIe 3agaHuA (3agaun, Keucobl)

Ne n/n | YCcnoBu1sa TUNOBbLIX NPAKTUKO-OPUEHTUPOBAHHbBIX 3a4aHun (3agad, KencoB)

CemecTp 6

1 Onpepenute obuwyto (L) v ruapathyto (LWgg) LWENOYHOCTD, a Takke co,qeg»Kane CO3”, OH, HCO4
(MMOJ‘Iba/JJ,MS), €CIN U3BECTHO, YTO Ha TUTpoBaHMe nNpodbbl 06bEmom 20 cM™ C MHANKATOPOM METUMOPaHXK
Obino nspacxogosaHo 1,19 cM® COnsIHOM KUCTOTBI KoHUeHTpauwnen 0,1 MOJ'Ib/JJ,MS.

2 OnpepenuTe copepxanne CO;~, OH', HCO3 (MMonb,/aM°), a Takke 06bEM pacTBOPa COMSIHON KCIOThI
C KOHUeHTpauwnen 0,1 MOJ‘Ib/,lJ,M3 Heobxoaumblin Ana onpenenexus obuen (Vo) n rnapatHom (Vge)
LLENOYHOCTH, eCnn U3BECTHO, YTO B Npobe Boabl 06bEémom 20 cm® BennumHa obLuei u rmapaTHoOun
WENo4YHoCTU cocTaBnsieT 6,22 n 2,70 MMOJ‘Ibs/LI,MS COOTBETCTBEHHO.

3 PaccuuTanTe obuiee conecogepxanue (Ccon, MI/Kr), cogepxaHue xnopug noHos (Cgj, MI/KT), )XECTKOCTb
obLyto (Xp), kanbumnesyto (XKca) 1 marimnesyo (XKyg) (MMOsb,/OM™), €CM U3BECTHO, 4TO B 1 o’
aHanmsnpyemom soge cogepxutca 117 mr NacCl, 5,6 mr CaCl,, 24,8 mr MgSO,.

4 PaccuuTanTe obuiee conecogepxanue (Ccon, MI/Kr), )ecTkocTb 06Lyto (PKo), kapboHaTHYO 1
HekapOOoHaTHY (MMOJ’Ibe/D,MS), a Tarke obwyto wenoyHocTb (L, Mmonb,/am”), ecnmn n3BecTHo, 4To B 1
p,M3 aHanunsnpyemon soge cogepxutca 117 mr NacCl, 5,6 mr CaCl,, 24,8 mr MgSO,.

5 Onpepgenute pH cpeapl, ecnun nssectHo, Yto B 0,2 kr Bogbl cogepxutcsa 0,48 r LIOH




