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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb aucuunnuHbl: ¢GOpMMpOBaHME Y CTYOEHTOB CUCTEMHbIX 3HaHWWA O CBOWCTBax MNPUPOAHOM U
NPOM3BOACTBEHHON BOAbl, METOAax €€ KOHTPONss W MNOArOTOBKM [ANsi MPOBEAEHUS XUMMMYECKMX MNPOLIECCOB MO
TEXHOJIOrMYEeCKOMY pernamMeHTy obecneudmBaloLLeMy BbICOKOE Ka4yeCTBO MPOAYKUUU U 3(PEEKTUBHOCTbL TEXHOMOMMYECKOrO
npotecca.

1.2 3agaum AMCLUNIUHBI:

00y4yeHne CTyAeHTOB OCHOBaM 3HaHWA XMMWW BOAbl, 06OCHOBaAHHOMY Mnoaxody K Bbibopy crnocoba o6paboTkum
BOAbI ANS NONy4YeHust MpoaykTa HeobxoaMMOoro kavecTsa.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

Okonornyeckasa 6e3onacHoOCTb

TennomaccoobmeHHoe obopyaosaHne TOC n ASC

YyebHas NPpaKkTuKa, MnpakTuka no noJlydeHNU nepBUYHbIX HaBbIKOB pa6OTbI C nporpamMmmMHbIM obecneyeHnem
NMPUMEHUTENbHO K obnactn npodeccuoHanbHON OeaTenbHOCTH

TennoTexHonornyeckoe o60pyaoBaHNE MPOMBILLNIEHHbIX NPEANPUATUR

2 KOMMETEHUMN OBYYAIKOLLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-4.1: ToToB Kk 06ecneyeHn0 6ecnepebonHON PaboThbl, NPaBUIILHON 3KCNyaTauuu, peMOHTa U
MoAepHMU3aLun TensIoMacCcoOOMEHHbIX YCTaHOBOK

3HaTb: CXeMmbl, KOHCTPYKUUN, XapaKTepPUCTUKN, TEeXHUKO-IKOHOMUYECKME MoKasaTesin, HasHadeHue, npuHuun paGOTbI n
0cobeHHOCTH KcnnyaTtaumn cucrtemMm BOOOMNOAroTOBKU Tenno3HepreTu4eCcKnx 00BbEKTOB; Tpe6OBaHVIF|
OopraHn3aunoHHO-pacnopagnuTesibHbIX, HOPMATUBHbLIX, MeTOOANYECKMX [OOKYMEHTOB Nno BoOnpocamM BOAHO-XMMUYECKNX
PEeXnmMoB TenriosHepreTn4eCknx yCTaHOBOK.

YmeTb: obecneunBatb 6ecnepebonHyo paboTy, NMpaBWIbHYK 3KCNyaTauuilo, PEMOHT U MoAepHu3aumnio 0bopyaoBaHus
CUCTEM BOJOMNOATOTOBKM

BnageTtb: CnocoGHOCTbIO K paspaboTke MeponpusiTUM Mo  NPogMNakTMke NPOM3BOACTBEHHOMO TpaBMaTU3Ma,
npodpeccmoHarnbHbiX 3abonesaHunii, MPeaoTBPALLEHMIO 3KOMOTMYECKMX HapyLUeHWid; CrnocoBHOCTLIO K onpedeneHuo
nokasaTernei TEXHUYECKOro YPOBHS MPOEKTUPYEMbIX OGBEKTOB UMK TEXHOMOMYECKUX CXEM.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TekyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasnen 1. DdU3MKOo-XMmnyeckmne
XapakTepPUCTUKM BOAHbIX cpeq

Tema 1. OCHOBHblE MoOKasaTenu KadecTsa
ouniieHHon Boabl. OCHOBHbIE MoOKasaTenu
KayecTBO pearbHbIx Bog Ha TOC 05 1 n

Tema 2. Npumecu B BOAE M BOAAHOM Mape B
KoHTypax TOC

Tema 3. PaBHOBecue B BOAHbIX cpedax npu
KoppeKuum 00paboTkm BOAbI.
PactBopumoCTe B BOAEe MPOAYKTOB KOPPO3Uu
KOHCTPYKLMOHHBbIX MaTepuarnos.
PacTBOpUMOCTL NpuMeceit B neperpeTom 1 1 nn
nape

Pasgen 2. MNoBbilleHMe HageXXHOCTU BOAHO -
XUMUYECKOro pexxuma TennoceTemn

Tema 4. OnpepgeneHve CKOPOCTM KOPPO3WM
mMeTanna. n
JlTabopaTopHaa pabota Ne 1. Onpepenenue
CKOPOCTU KOPPO3uUM MeTanna. 3 4 2 HA

Pasgpen 3. KoHgeHcaTtoouyucTka TenmnoBbIX
cuctem TOC

Tema 5. Ob6ecconuBaHus  TypOMHHbIX
KOHL1eHCaTOB.

Tema 6. TexHonormyeckme cCxembl OYUCTKU

TYPOUHHBIX KOHAEHCATOB

1 1 nn
S (ON]

Tema 7. OnpepgeneHne BenUYUHbLI MpuUcoca
oxnaxgawowenn  Bogbl B KOHAeHcaTope
TYpOVH.

JTabopaTopHas pabota Ne 2. OnpepeneHue
BENMUMHBLI MpUcOoca OXxMnaxaalolen BoAbl B 4 5 HA
KoHAaeHcaTope TypOuH.

Pasgen 4. 3 deKkTMBHOCTL NPOBOAUMbBIX Ha
T3C, KOTEemnbHbIX BOHO-XUMNYECKUX on
PEXMMOB




Tema 8. BoAHbI pexuMM KOHOEHCaHTHOro
TpakTa

Tema 9. BopgHbli pexum GapabaHHbIX
KOTIOB

Tema 10. BogHbii pexvm NpsSAMOTOYHbIX
KOTroB

Tema 11. BogHbln pexxMm naporeHepaTtopoB

Tema 12. BogHbIn- XUMUYECKUA  PEXUM
napoBbIX TYPOWH

Tema 13. BogHbli pexum ucnaputenen,
naponpeobpasoBaTenen, KOHOEHCcaToB
TYpOWH,  TennoBbiX  CETEN,  BbIMAPHbIX
YyCTaHOBOK

Tema 14. Onpepenexne cTeneHu
3arpsi3HEHHOCTUN 3KPaHHbIX TPYO koTna.
JlabopatopHasi pabota Ne 3. OnpepeneHue
CTEMNEHN 3arpsA3HEHHOCTN  3KpPaHHbIX Tpyo
KoTna.

Pasnen 5. Xumndeckue OYUCTKU

obopynosaHus

Tema 15. HasHayeHne XMMUYECKUX OYUCTOK
1 BbIGOp peareHTa

Tema 16. MpumeHeHne XUMUNYECKNX
peareHToB

Tema 17. KoHcepBauus napoBbiX KOTIIOB

Tema 18. MeToapl [esaktmBaumm
obopynoBaHus

0,5 2 nn
0,5 2 nn
0,5 2 nn
0,5 0,5 nn
05 0,5 nn
0,5 0,5 nn
3 HU
0,5 0,5 nn
1 0,5 nn O
0,5 0,5 nn
1 0,5 nn




Tema 19. XWMWYECKMA KOHTPONb BOAHO-
XMMMYeckoro  pexuma obopygoBaHus  C
yyeTOM KayeCTBa MCXOOHOWM  BOAbl U
COCTOSHMSA  AencTBylolero  obopynoBaHus.
BHYTPMKOTNOBON BOAHO-XMMWYECKUA PEXUM
" ero KoppeKkums Ha OCHOBaHW1
TENNOTEXHNYECKUX UCTIbITAHWI.

Tema 20. BogHo-xumnyeckuin pexum
NapoTypPOMHHON YCTaHOBKM.

JlabopaTtopHasa pabota Ne 4. BogHo-
XVMUYECKUI pexum napoTypOuHHOM
YCTaHOBKM!.

0,5

0,5

AC

Paspen 6. OcobeHHocTUN BOOHO-
XMMUYECKOTO pexmnma npu  aKcnnyaTaumu
BOAOMPENHbIX KOTMOB, CXMUrallWmx MasyTHoe
TOMNNUBO

AC

Tema 21. BogHo-xvMmudeckue pexumbl npu
aKcnnyaTaumMm BOOOMPENHbBIX KOTNOB

Tema 22. MasytHoe TonnmBo. Paborta
KOTMOB Ha Ma3yTHOM Tonnuee. [dpyrve Buapbl
Tonnuea

ra

Pasnen 7. HopmaTuBHO-TEXHUYECKNE
OOKYMEHTbI aKkcnnyaTtauum YCTaHOBKM
(ycTaHOBOK) ansa  OOKOTNOBoW 0b6paboTku
Boabl. OdopMneHne peXUMHbBIX KapT.

0,75

AC

Tema 23. MNpaBuna odopmMmneHmns
HOPMaTMBHO-TEXHNYECKON JOKYMEHTaLMK

Tema 24. OhopmneHne pexmMHbIX KapT

ra

Pasnen 8. ABapuiHble cuTyaumm B
TENro3HEPreTUKE 13-3a HapyLlIEeHWA BOLHO-
XUMUYECKOIo pexmnma

nn

Tema 25. [lpenoTtBpalleHne aBapUNHbIX
cuTyaumm n3-3a HapyLleHuin BOAHO-
XUMUYECKOro pexnma

Utoro B cemecTpe (Ha kypce ansa 3A0)

AC

KoHcynbTauuu n npomexyToyHas
aTTectauus (3ader)

17

17

37,75

0,25

Bcero koHTakTHasa pa6ora u CP no
AuUcuunnuvHe

34,25

37,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektupoBaHue y4eGHbIM NiaHOM He NpesyCcMOTPeHO




5. ®OH[l OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasaresnemn, KPUTEPMEB U CUCTEMbI OLIEHUBAHUA pPe3ybTaToOB O0y4YeHus
5.1.1 NMokasaTtenun oueHMBaHUs

Kon HanmeHoBaHue oLeHOo4YHOoro
[MokasaTenu oLueHuBaHNs pesyrnbTaToB 00yYeHus
KOMMeTeHLUun cpeacTea
[leMOoHCTpUpPYeT 3HaHMS OCHOBHbIX MNPWHLMMOB BOAOMNOATOTOBKMA U
BOLOOYMCTKM, YBEPEHHO oOnepupyeT MokasaTtensmmy kadecTBa BoAbl U
MEeTogaMN MX OnpedeneHuns, opueHTupyeTcss B 0b6opynoBaHMM CUCTEM
BOOOMNOATOTOBKM.
Wcnonb3yeT OCHOBHble (hU3MYECKME UM XMMWYECKME 3aKOHbl, U MeToAbl | 1. Bonpocbl YCTHOrO
AK-4.1 MaTemaTnyeckon 00paboTKkM AaHHbIX ANS ONTUMM3aUMKM TexXHonoruu [ cobecegoBaHus
BOAOMOAMOTOBKN Ha pasfnnyHbIX 3HEProoObEKTaXx. 2. MpakTnko-
MokasbiBaeT yMmeHuss B nogbope  MeToOAMKM  MPOBEAEHMST U | OPMEHTUPOBAHHbLIE 3afaHust
METPOIOMYECKON  OLEHKM  pe3ynbTaToB  XMMMYECKOro  aHanmaa,
OEMOHCTpUpYeT  3HaHuMs No  BbIOOpY  METoOuKM  MpOBedEeHUsI
00O0CHOBAHHOIO XMMWYECKOrO aHanu3a W perynmpoBaHus npoLeccoB
BOZOMOArOTOBKN.
5.1.2 Cuctema u KpuTEepun OLleHMBaHUSA
KpuTtepum oueHnBaHus cdhopMUPOBaAHHOCTM KOMNETEHLMIA
LLikana oueHnBaHuA
YcTHOoe cobecenoBaHme MNMucbmeHHas paboTa
O6yvarowmnca gemMoHcTpupyeTt rnybokoe
3HaHue TEOPETUYECKNX OCHOB
aHanuTn4eckomn XumMmn " dunanko-
XMMUYECKOro aHanu3a, npu oteeTe nerko | Obyyatowmiics nokasbiBaeT npaBubHOE
OPUEHTUPYETC B OCHOBHbLIX MOHATUNAX, | NOHMMaHWE  YCNOBMS  3agjadn,  BriageHue
TEPMUMHAX W onpegeneHunsax; npopaboTan | HaBblkaMy €ero aHanmsa, Bblbopa HYXXHbIX

3a4yTteHo

OCHOBHYIO M 3HakOM C [JOMOSIHUTENbHOW
nutepartypow; crnocobeH 06OCHOBaHHO
NPUMEHSITb Teoputo XUMUYECKOTO
PaBHOBECUSI K pPELUEHUIO MNPaKTUYECKUX
3a4ay  aHanusa  XMMUYECKMX  CUCTEM;
MOXeT apryMeHTUpOBaHoO BblOUpaTh
METOAMKY aHanu3a Ans  nocregytoLlen
npodeccmnoHansHom [eaTenbHOCTY;
NposiBNsieT TBOPYECKME CMOCOGHOCTU U
LUMPOKYIO  3pyauLMIO B UCMOSIb30BaHUU
y4yebHoro matepumana

3aKOHOB W” cbopmyn n XMMN4YeCKnx peaKLI,I/II;I
ONs ee  pelweHus, 3HaHue pasMepHoCcTen
XUMUNYECKNX n d)VI3VI‘-IeCKVIX BeJNMM4YnH B
cucrteme cu. Ywmeet NPUMEHSTb
MaTemMaTu4eckun annapar Aand peanm3aumum
nnada peLueHus 3apauu. Monyumn
NpaBubHbIN oTBeT " MOXeT ero
MHTEpnpeTupoBaTb

He 3a4teHo

O6yvarwmincas He WMMeeT [OCTaTOYHOro
YPOBHSA  3HAHWSA  OUCUMMNNWUHBLI,  NIIOXO
OpueHTUpyeTcs B OCHOBHbIX
MOHATUSAX, TEPMUHAX U ONpefeneHunsx;
Mnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
JonyckaeT npu OTBETEe Ha 3K3aMeHe
CYLWeCTBEHHbIE OWWNBKM U He MOXeT
YCTpaHUTb WX [axe MNoA PYKOBOLACTBOM
npenopaearens

O6yyarlmn He MMeeT [OCTaTOYHOrO YPOBHS
3HaHWUA OUCLUMMMUHBI; NIIOXO OPUEHTMPYETCS B
OCHOBHBbIX NOHATUAX, TEPMUHAX n
onpeaeneHusix; MNoxo 3HaKOM C OCHOBHOM
nuTepaTtypol; [JonyckaeT npu OTBeTe Ha
9K3aMeHe CYLLUECTBEHHblE OLWNOKM U HE MOXET
YyCTpaHUTb UX Oaxe nof  PYKOBOACTBOM
npenogasatend. OOGy4yawlmnca He cnocobeH
npoaHanuanpoBaTb ycrnosue 3ajauum,
HamMeTUTb NnaH ee peleHuss, BbibpaTb
XMMWYECKME 3aKOHbI U MIIOXO OPUEHTUPYETCS B
XUMUYECKMX U (DUBUYECKUX BENNYMHAX, He
Brnageet MaTemaTU4eckum annapaTtom.
MpenctaBneHne 4yyxon paboTbl, OTKas oOT
BbINOMHEHWS 3aaHns

5.2 TunoBble KOHTPONbHbIE 3aA4aHUA UIN UHbIe MaTepuanbl, He06XoaUMble ANA OLUEHKN 3HaHUW, YMEeHUM,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | DopMynNUpPoOBKN BONPOCOB
Cemectp 3
1 BoaHbIN- XuMUYecknii pexxmm naposbix TypouH
2 BogHbii pexxum 6apabaHHbIX KOTNOB
3 BoaHbIV pexXmM NPSIMOTOYHbIX KOTIOB




4 BoaHbIV pexxuM naporeHepaTtopoB

5 OnpepgeneHne cTeneHn 3arpsi3HEHHOCTU 3KPaHHbIX TpyO KoTna

6 XMUYecKme O4NCTKN 000OpyaOBaHMS

7 XVMUYECKUI KOHTPOSb BOAHO-XMMUYECKOTO pexrnma obopyaoBaHus

8 BogHo-xmmunyecknn pexmnm napoTypOUHHON yCTaHOBKM

9 Oc0o6eHHOCTU BOAHO-XMMNYECKOTO peXxuma npu akcnyaTalmMm BooorpeHbIX KOTI0B
10 HopmaTMBHO-TEXHNYECKMX AOKYMEHTbI 3KCMyaTaumMm yCTaHOBKN

11 ABapuiHble cuTyauun B TENNO3HEPreTUKe n3-3a HapyLleHUn BOOHO-XMMUYECKOro pexmma
12 Knaccudumkaums npumecein npupoaHon Bodbl No hasoBo-4MCMNEPCHON XapaKkTePUCTUKE
13 KoarynsaHTbl, ncnonb3yemblie na obecLsevmBaHms BOAbI

14 dakTophbl, BAMSOWME Ha Npouecc hunbTpoBaHUs

15 TexHonornyeckre nokasaTenn MOHMTOB

16 Yto Takoe obecconmeaHme. CylHOCTb MeToaa

17 Ocob6eHHOCTM NOBEPXHOCTHbIX 1 MOA3EMHbIX BOA

18 lMpuMeHeHWe PNoKyNAHTOB ANA UHTEHCUdUKaLmMn Koarynsauuu

19 Knaccudukauns dounsTtpos

20 MpuHUMNBI MeTO4a MOHMPOBAHUA BOAbI

21 M3BeCTKOBO-COAOBbLIV METOA YMAMEHUS BOAbI

22 Onpepgenenne OOE npu obmMeHe 2-x BUOOB MOHOB

23 dunbTpyroWMe MaTepuansl U TpeboBaHWs, NpeabsiBNsieMble K HAM

24 TexHonorusa gsyxctyneH4atoro Na-kaTmoHMpoBaHus

25 H-kaTnoHupoBaHmne, 0cob6eHHOCTN NpoLiecca

26 ObecconuBaHne TypOMHHBIX KOHAEHCaTOB

27 Yem onaceH koHOeHcaT Ans KOTrnoB




5.2.2 TunoBble TeCcTOBbIE 3a4aHUsA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3afayuun, Kenchbl)

1. Ha npvmepe OByx TennosbIx anektpocTtaHumi (TOC ¢ NpAMOTOYHBIMK KOoTnamu gasneHnem 24 Mla un T3C ¢
f6apabaHHbiMM kOoTnamu pasneHnem 14 MIla) ycTtaHOBMTb, Kak BMAMAT Ha Bblbop BXP coctaB OCHOBHOrO
obopynoBaHus TOC n BUA NPUMEHSAEMbIX KOHCTPYKLMNOHHBLIX MaTepuarnos.

2. Topobpatb HeobxoauMMble peareHTbl U ONpPefeniTb MecTa UX BBOAA Ha CXeMe KOHTpons 3a BOAHO-
XVMWYECKMM PEXUMOM 3HEeprobrioka.

3. Paccuutatb H-Na-katnoHutoBble UABLTPLI BOAOYMSAMMUTENBHOW YCTAaHOBKM AN paboTel ee Mo cxeme
napannenbHOro KaTMOHUPOBAHUS NPU CREAYIOWNX YCIIOBUAX:

Na-kaTnoHuToBbIE (bI/IJ'IprbI B YCTAQHOBKY ABYXTYMNEHYaTOro KatMOHUpOBaHUA,

Qnrones = 150 m3/uac; KO = 4 wmr-ake/n; cogepxaHne Na B ucxogHou Boge — 0,4 Mr-ake/n; nonesHas
NPOAOIMKUTENBHOCTL unbTpoumkna — 10,5 4; npogomknTenbHOCTL pereHepauun 1,5 4; yoenbHbI pacxod COnMvM Ha
pereHepauuto punbTpos 1 ctynerHn 200 r Ha 1 r-9KB MNOrMOLWEHHbIX KATUOHUTOB.

H-kaTnoHuTOoBbIE OUNBLTPLI B YCTAHOBKE OAHOCTYMEHYATOr0 KaTMOHMPOBAHWS; LLENOYHOCTb YMAr4aemoln BoAbl-
0,3 mr-ake/n; XXo = 4 wmr-ake/n, kapboHaTHas ecTkocTb KK = 3 Mr-sks/mn, yAenbHbI pacxon (OObIMHO MPUMHUMALOT)
H2S04 = 70 r/r-akB, b = 0,2 mMr-aks/n.

YcTaHoBKa paboTaeT KpyrnocyTovHo. OunbTpbl 3arpyxaroT cynbdoyrnem CK-1.
4. Paccuntatb KaTMOHMTOBbIE (UMLTPbI BOAOYMSIMMTENbHOW YCTAHOBKM AN paboTbl €ee Mo Cxeme
nocneposatensHoro H-Na-kaTMoHMpoBaHWsS Npy CNeayoLWmMX YCNOBUSIX:

Na-kaTnoHuToBbBIE (bI/IJ'IprbI B YCTAHOBKY ABYXCTyneH4YaTble

Qnones= 150 m3/4; KO = 4 wmr-ake/n; cogepxaHne Na B ucxogHou Boge — 0,4 Mr-ske/n; nonesHas
NPOAOIMKUTENBHOCTL unbTpoumkna — 10,5 4; npogomknTenbHOCTb pereHepauun 1,5 4; yoenbHbI pacxod COnMvM Ha
pereHepaunto ounbTpoB. I-on ctyneHn 200 r Ha 1 r-akB NOrMOLWEHHbIX KATUOHUTOB.

H-kaTnoHUTOBbIE (PUNLTPLI B YCTAHOBKE OOHOCTYMEHYATOro KaTMOHWPOBAHWS; LWENMOYHOCTb YMAr4aeMon BOAbl
— 0,3 mr-aks/n; o = 4 mr-ake/n, kapboHaTHas XecTkocTb XKk = 3 Mr-ake/n, yaenbHbId pacxoq (0ObIMHO MPUHMMALOT)
H2S04 =70 r/r-akB, b = 0,2 mMr-aks/n.

YcTaHoBKka paboTaeT KpyrnocyTovHo. OunbTpbl 3arpyxatoT cynbdoyrnem CK-1.
5. Paccuntate H-Na-kaTmoHuTOBblE OUMLTPBI BOAOYMSAMMUTENLHOW YCTaHOBKM Ans paboTel ee Mo Cxeme
napannensHoro H-Na-kaTmoHnpoBaHUs Npu cneayoLwmx ycnoBusx:

Na-kaToHUTOBbIE (OUMLTPbLI B YCTAHOBKY OBYXCTYMEHYaTOro katuoHupoBaHus; Qnones = 120 m3/yac; XKe = 4
Mr-akB/n; cogepxaHue Na B mncxogHon Boge — 0,6Mr-ake/n; nonesHas nNpoaosPKUTensHocTb gunbtpoumkna — 10,5 vac.;
NPOAOIKUTENBHOCTL pereHepauun 1,5 vac; yaenbHbI pacxof conv Ha pereHepaumto ¢unbtpoB 1 ctynenn 200 r Ha 1
r-9KB MOrMOLLEHHbLIX KATUOHUTOB.

H-kaTnoHutoBble UNLTPLI B YCTAHOBKE OAHOCTYMEHYATOrO KaTUOHWPOBAHUS; XenaTtenbHas LenoYHOCTb
ymsirdieHHon oAbl -0,4 Mr-ake/n; kapboHaTHas >xecTkocTb KK = 3 Mr-ake/f, yAaenbHbI pacxod (0BblMHO NPUMHUMALOT)
H2S04 = 70 r/r-aks.

5.3 MeTtoaunyeckue matepuansbl, onpeaensitolme npouenypbl oueHUBaHUA 3HaHUN, YMEHUN, BnageHum
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbiTa AEeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyToO4YHOM aTTecTaumm M Nopsanok NMMKBUAALUM akaaeMn4ecKomn
3af0MKEeHHOCTHN

lMpoBenoeHNe NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTMBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEeBAEMOCTM U MPOMEXYTOUYHON aTtTecTauum obyyatoLLmMxcsi»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no AUCUMninHe

YcTHada + MucbmeHHasn + KomnbloTepHoe TecTupoBaHue WHas

5.3.3 OcobeHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCLUMNInHe
Bpemsa Ha nogrotoBky coctasnsieT 30 MUHYT.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE ANCLIUNITIUHDI



6.1 YyebHana nutepaTtypa

ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
CrapueBa, H. A.,|Xumusa sogbl. Y.2 Hosocnbupck: https://www.iprbooks
MonyHuHa, O. A. Hosocubupckuii hop.ru/107616.html
rocyaapCTBEHHbIN
apPXUTEKTYPHO- 2019
CTPOUTENbHbIN
yHMBEpPCUTET
(CubctpuH), O6C ACB
WwnsH, . H. Xnmuns BOAbI. Tomck: Tomckuin http://www.iprbooks
BopgonoarotoBka NonUTEXHUYECKUIN 2014 hop.ru/34732.html
yHMBEpPCUTET
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
AKCEHOB, B. W., | Xummna Bodbl. | CapatoB, EkaTepuHGypr: http://www.iprbooks
Ywakosa, JI.  W., |AHanuTuyeckoe MpodobpasosaHue, hop.ru/87898.html
HuukoBa, n. U., | obecneuenne Ypanbckui 2019
AkceHoBa, B. W. nabopaTopHOro NpakTnkyma dhbenepanbHbiit
yHUBEpCUTET
CTOSHOB, H. W., | BogonogrotoBka Craepononb: Cesepo- http://www.iprbooks
Bensies,  E. u., KaBka3sckuii 2018 hop.ru/83236.htmi
Kyknute, N. A. dbeaepanbHbIi
yHUBEpCUTET
KonuHa, I W., | Xumunsa soapl Cankt-NeTtepbypr: CaHkT http://www.iprbooks
Ka6prens, O. U. -MeTepbyprekuii hop.ru/74356.html
rocyaapCTBEHHbIN 2016
apPXUTEKTYPHO-
CTpOUTENbHbIN
yHuBepcuteT, O6C ACB
ManuHuHa, 3. 3. KoHTponb kayecTBa BOAbI Capartos: 2022 https://www.iprbooks
MpodobpasoBaHme hop.ru/125732.html
LLlapanos, B. U., | HuskotemneparypHas YbSHOBCK: http://www.iprbooks
MasywkmnHa, O. B.,|aneaspaums BOAbl B Y NbSHOBCKUM hop.ru/106138.html
MwuHrapaesa, E. B. TENNo3HepreTUYEecKnx rocyapCTBEeHHbIN 2020
yCTaHoBKax TEXHUYECKUI
yHMBEPCUTET

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHO-6MbnmnoTevHasa cuctema «AbByke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
MHdopmaumnoHHas cuctema «EgmHoe OKHO gocTtyna K obpasoBaTenbHbiM pecypcam» [SNeKTPOHHLIN pecypc].
URL: http://window.edu.ru/)

6.3 MNepeyeHb NULEH3UOHHOIO U cBobogHo pacnpocTpaHsaeMoro nporpaMmmMHoro obecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKOM 6a3bl, HeobxoaMmMon ANA ocyLlecTBIeHUA obpa3oBaTeNibHOro
npouecca no AucumninHe

Ayautopus

OcHalleHne

JlekunoHHas
ayautopus

MyﬂbTMMe,ﬂMVIHOG 060pyD,OBaHVIe, cneuynanunsnpoBsaHHas mebenb, gocka
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BbiTskHbIe WKadbl, BeCbl aHanuTU4eckne, KOMMMEKT Nocyabl AN KONMMYECTBEHHOro aHanvsa
" BOOOMOArOTOBKM, BaKyyMHbI CYLUUNbHbIV wkad, anekTpuyeckue NIAUTKN.
CneunanuaupoBaHHas ydebHasa nabGopatopusa @OXMA ¢ HeobxoaumbiM  obopygoBaHUeEM:
CnektpocotomeTpbl 1 coTtokonopumeTtpbl OIK 56-M, KOK-2, KOK-3, KOHuko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpad LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
aHanusatop BosnbTamnepometpudeckuin AKB - 07 MK, npubop pgna kanunnspHoro
anekTpodope3da «Kanenb 3»,ycTaHOBKa [Ans MNPOBELAEHWUs] MpoLiecCa WMOHUTHOTO YMSArYeHUs
BOAbI.




