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1. Heap u 327244 JTUCHUNJIMHBI:

OcHoBHasl HeJIb Kypca: U3y4eHHE TEXHOJOTUN OYUCTKU TEIIOHOCUTENS U 00eCreUeHHs ONTUMAIBHOTO
BOoIHO-XuMuyeckoro pexuma Ha TOC, ADC U NpOMBIIUIEHHBIX KOTEJIBHBIX YCTAHOBKAX U KOTEJIIBHOIO
obopynoBanus B cucreme JKKX.

3apaum IMCHUIIHHBI:

3HAKOMCTBO C TEXHOJOTHYECKMMH TPOIIeCCaMU TMPHU TMOATOTOBKE n00aBouHON Boabl Ha TOC, ADC
NPOMBIIIJICHHBIX KOTEJIBHBIX YCTAaHOBKaX; OOy4YeHHE C COBPEMEHHBIMH METOJaMHU HCCIIEIOBAHHS
CBOMCTB TEIUIOHOCUTENSI; MpeAocTaBieHne HHQopManuu 00 OpraHu3aluyd ONTHUMAJbHBIX BOJHO-
XUMHUYECKHX PEXHMOB; 00y4eHUE NMPUHATHIO U 0OOCHOBAHHIO KOHKPETHBIE TEXHUYECKUE PEIICHUS TPH
MOCNEAYIOEM MPOEKTUPOBAHUM M OKCIUTyaTalldd YCTaHOBOK IO OYHUCTKE J00aBOYHON BOABI U
00€ecreYeHNI0 ONTUMAIBHOIO BOJHO-XxUMHMUeckoro pexnma Ha TOC, ADC U IpOMBILUIEHHBIX
KOTEJIbHBIX YCTaHOBKAX M KOTeJIbHOro 00opyaoBanus B cucteme KKX.

2. MecTO JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Vuebnas jguciuiuiiHa «BoJIOIOATrOTOBKa»  SBIACTCA  00S3aTENIbHOM  AUCHMIUIMHOM B 4YacTU
dbopMupyemMoil ydyacTHUKaMU OOpa3oBaTeNIbHBIX OTHOLIEHHH B yuyeObHoM miuaHe OIl HampaBneHus
13.03.01 «TemnosHepreTuka M TEIUIOTEXHUKa» U TMPEIyCMOTpPEHA Juisi U3y4deHuss B 6 cemecTtpe,
OasupyeTcs Ha 3HAHUU OOIIETEeXHUYECKHX U CIEeUUATbHBIX TucHUIUIMH: Xumus, Ousnka, MaremaTuka,
Mexanuka, Texuuueckas TepMoanHaMukKa, [ uaporazoinHaMuKa.

3. [lepeyeHb IUVIAHUPYEMBbIX Pe3yJbTATOB O0y4YeHHUs IO AUCHUILIMHE (MOIYJII0), COOTHECEHHBIX C

HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTEHIIMIi.



Taoauna 1

[Inanupyemble pe3yabTaThbl 00y4eHHS M0 AUCHHUILINHE

Koa no ®IoC NHaukaTopbl 10CTHKEHUS (3YB)
Ob6menpodeccnoHalbHbIE

OIIK-3 CnocoGen | OIIK-3.1. JIeMOHCTpHPYET NMOHMMAHHE OCHOBHBIX | 3HATH:
ACMOHCTPUPOBATh 3aKOHOB JBMKCHUS KUJIKOCTHU U rasa, 9

— HOpPMAaTHBHBIEC U MPABOBbIC JOKYMEHTHI B CBOEH
IIPUMCHCHHE OCHOBHBIX | OIIK-3.2. [Ipumensier 3HAHUS OCHOB . ]
Croco0oB IIOJIYYICHUS, | TUAPOra30JMHAMUKHI TSt pacyeToB MPOGECCHOHALHOI ACATENLHOCTH;
Hpeo6pagoBaHHH, TpaHcmopra TEIIOTEXHUYECKHUX YCTAHOBOK U CHCTEM; — OCHOBHBIC MCTOAbI, CIIOCOOBI U Cpe€acTBa IOJIy4CHH,
¥ MCIONIE30BAHMS TEILIOThl B | OITK-3.3. Mcmonb3yer 3HaHHE TEILIO(QH3NYECKIX XpaHeHus1, IepepadboTKu HHPOPMAITUH;
TCIVIOTEXHUYECCKUX CBOMCTB pabo4mMX TeJ IPH pacyeTax — OCHOBBI pacyeTa BOJIOIOATOTOBUTENbHBIX YCTAHOBOK,
yCTaHOBKAX U CHCTCMaX. TCINIOTEXHUYCCKUX yCTAHOBOK W CUCTEM, OCHOBHBIC IOKAa3aTEJIM KaueCTBa BOIBI;

OIIK-3.6. [IleMoHCTpHpYyET TOHUMAHNUE OCHOBHBIX

— ocHoBHBIC cxeMbl BogonoaroToBku Ha TOC u ADC,
3aKOHOB U CTIIOCOOOB TIEPEHOCA TEIUIOTHI U MACCHI;

HCTOYHHUKH 3arpsA3HCHHA TCIINIOHOCUTCIIA Ha KOTCIIbHBIX

OIIK-3.7. [Ipumenser 3HAHUS OCHOB
YCTaHOBKAX;
TeIIoMaccooOMeHa B TEIIOTEXHUYECKUX
YCTAHOBKAX. —  (U3UKO-XMMHUYECKHE OCHOBBI ITOBE/ICHNUS TPUMECEH B

BOJIHOM TEIIOHOCHUTEJIE.
yMeThb:

— y4acTBOBAaTh B pa3paboTKe MPOEKTHOM U paboueit
TEXHUUYECKOH TOKyMEHTaluu, OPOPMIIEHUN 3aKOHYEHHBIX
MIPOEKTHO-KOHCTPYKTOPCKUX pabOT B COOTBETCTBUH CO
CTaHIAPTAMH, TEXHUYECKUMHU YCIOBUAMU U JPYTUMHU
HOPMAaTHUBHBIMHU IOKYMEHTaMHU;

— NPUMEHATH COBPEMEHHBIE TEXHOJIOTHH JI€a’paLluy BOJbI U
JleKapOOHU3AINH BOJIBI;

—  OMNpPEIENATh U PEryJIMpOBaTh BOJHO-XUMHUECKUE PEKUMBI
(BXP) TennorexHU4eCKHX 00BEKTOB HCIIONB3YS
COBPEMEHHBIE CPEICTBA U3MEPEHHS U KOHTPOJIS;

— co0JII0/1aTh PKOJIOTUYECKYIO 0€30MacCHOCTh TPH
MOArOTOBKE BOJBI U OCYIIECTBIATH IKO-3aIIUTHHIE

MCPONPUATHA U MCPOIIPUATHUSA 11O SHEPTO- U




pecypcocOepekeHuIO.

BJIAJIETD:

CIIOCOOHOCTBIO aHATM3UPOBATh HAYTHO-TEXHUYECKYIO

nH(OpPMAIIHIO, U3YYaTh OTCUECTBEHHBIN U 3apPYOCIKHBII

OITIBIT IO BOIPOCAM IOJIrOTOBKH BOJIBI,

— METOJaMH MPEeABAPUTEITHHON OUYUCTKU BOJIBI OT
MEXaHUYECKUX MPUMECEH U COIe00pa3yoNnuX HIEMEHTOB;

— TPUHIUTUATBHBIMU TEXHOJOTUICCKUMH CXEMaMH
KOAryJISIIIAOHHBIX YCTaHOBOK;

— MPUHIUMUAIGHBIMU CXEMaMU OYUCTKH BOJIBI,

YCTAHOBJICHHS BOJTHO-XUMHYECKOTO PeKUMA

TEIUIOTEXHUYECKOTO 000PYI0BaHUSI.




4. O0beM IMCHUTIMHBI M BUIbI Y4eOHOM PadoThI

Tao6auma 2
Bcero Cemectpsl
Buna yueOHoii padoThl 4yacos/ 3a4.e/1. 6 7

(01010 300 (01010 300
KonrakTHas padora (Bcero) 48/1,4 12/0,3 48/1,4 12/0,3
B tom uuncne:
Jlexun 32/0,9 8/0,2 32/0,9 8/0,2
[TpakTHYecKHe 3aHATHS 16/0,5 4/0,1 16/0,5 4/0,1
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocTosiTe;IbHasi paboTa (Bcero) 60/1,7 96/2,7 60/1,7 96/2,7
B toM uncne:
Kypcosast pabora (mpoexr)
PacuerHo-Tpadudeckmne paboTs 12/0,3 24/0,7 12/0,3 24/0,7
HUTP
Pedepatst
Jlokmagsl
ITpesenTaunun
U (unu) Opyeue 6uovl camocmosmenbHoU
pabomui:
[ToaroroBka K 1a00paTopHBIM paboTaM
[ToaroToBka K MpakKTUYECKUM 3aHSATHSIM 24/0,7 36/1,0 24/0,7 36/1,0
[ToaroToBka K 3a4eTry, S9K3aMeHY 24/0,7 36/1,0 24/0,7 36/1,0
Buj oryeTrHoCTH Dk3aMed | DK3aMeH | DK3aMeH OK3aMeH
Oo61masn BCETI'O B yacax 108 108 108 108
TPYAOEMKOCTE BCETI'O B 3a4. equHHIax 3 3 3 3
AHCHHUILIHHBI




5. Coaep:xanue TUCHUIINHBI

5.1 Pa3nesbl AUCHUILIMHGBI 1 BUALI 3AHATHH

Taoauma 3

Ne
n/n

HaunmenoBaHmue pa3aejia
AUCHMILIMHBI 110 ceMeCTpamM

Yacel
JIeKIIMOHHBIX
3aHATHH

Yacsl
JIaG0PaTOPHBIX
3aHATHH

Yacel
NMPAKTHYECKHX
(ceMHUHAPCKHUX)

3aHATHI

Bcero uacos

0P0

300

0P0

300

0P0

300

0P0

300

OOm1ast XxapaKTEpUCTHKA BOABI U
BOJIOIIO/ITOTOBKA.

1

[IpenBaputesbHas O4UCTKA
BOJBI

[TpuHIMNHANTEHBIE
TEXHOJIOTHYECKHE CXEMBI
YCTaHOBOK JiJIs1 00pabOTKH
BOJIBI METOJIaMHU OCAXKICHUS

O6paboTKa BOJBI METOJOM
HOHHOro oOMeHa

Xumuueckoe 00ecconBaHne
BOBI. TeXHOJIOTHS HOHUTHOTO
(XMMHYECKOT0) 00€CCOIMBAHUS
BOJIBL.

KoHcTpyKIinu COBpeMEHHBIX
GuILTPOB

Tepmuyeckoe obecconuBanue
BOJIBI

Oco0eHHOCTH HOHHOTO OOMeEHa
Y TIPOIIECCOB B MIOHOOOMEHHBIX
MeMOpaHax. DJIEeKTPOIUAIIN3.

Heaspanuus Boasl. Y 1ajneHue u3
BOJIbl PACTBOPUMBIX I'a30B

10

MarHuTHbIE METO/IbI 00PaOOTKU
BOJIbI U 00paOOTKa BOJIBI
peareHTaMu.

11

BoaHo-xuMuueckuil pexxum
TEMJIOTEXHUYECKOTO
000pyI0BaHUS

12

Hopwmsl kauectBa
TEXHOJIOTHYECKUX BO/I.
XUMHAYECKUN KOHTPOJIIb
paboueii cpenbl

13

YcnoBust 06pa3zoBaHus
OTJIO’KEHHI Ha
TETIOIHEPTreTUYECKOM
000pyIOBaHUU U CITOCOOBI €TO
yAaJeHus

14

IIpouecchl KOppO3UKM METATIIOB




15

OCHOBBI KOPPO3UOHHBIX
MPOLIECCOB Ha 000PYAOBaHUU
TEIUIOBLIX CTAHIIUN

16

DUu3nKo-XUMUYECKHUE OCHOBEI
MOBE/ICHUS NMPUMECEN B BOJTHOM
TEIJIOHOCUTEIIE

17

OO0pazoBaHue OTIOKEHUN B
OapabaHHBIX KOTJIaX.
[TpoMBbIIIITICHHBIE CTOYHBIC BOJIBI

18

KoncepBauus 000pynoBaHus.
CrostHOUHast KOPPO3HUsl.
O6paboTKa BOJIBI IOCTIE
KOHCepBaIiyu 000py10BaHuUs

UTOI'O:

32

16

48

12




5. 2.1 JIeKIIHOHHBIE 3AHATHSA

Taoauna 4

Ne HaumenoBaHue pasjaeia

Copep:xanue pasaena
n/n JTUCHUILINHBI aep pasi

1 2 3

OcHoBHBIE cxeMbl BojaonoarotoBku Ha TOC. Ilpumecu
colepkamiecss B TMpUpOAHOW Boae.  Knaccudukarus
npupoaHoit Boawl. Haznauenwe Boasl Ha TOC. Ilotepu
napa u koHaeHcata Ha TOC. CrocoObl BOCHOJTHEHUS
notepb. KadectBo oOpaboranHbix Boa. McTrouHuku
3arpsi3sHeHus  TeruioHocutenst Ha TOC.  3arps3HeHue
MPUPOTHBIX ~ BOJOEMOB  CTOKaMH  MPOMBIIIJIEHHBIX,
OO01mmas XxapakTepuCTHKA BOJBI | CETbCKOXO3SIUCTBEHHBIX M KOMMYHATBHBIX MPEITPUSATHIA.
M BOJOIIOATOTOBKA. [Tpon3BOUTENHHOCTh BOAOIIOATOTOBUTEIHHBIX YCTAHOBOK.
Tpu OCHOBHBIC CHCTEMbI TEXHUYECKOTO BOJOCHAOKEHHUS HA
TOC. OcHoBHBIC IMOKa3aTen KadecTBa BOJBI. JKeCTKOCTS,
IeJI0YHOCTh, pH, OKMCIIIeMOCTh, KOHIIGHTpPAllUsS HOHOB,
KOHLEHTpaluss TrpyOOJUCHEPCHBIX  IpPUMECEH, CyXoi
OCTAaTOK, MIPOKAJICHHBIN OCTATOK. EctecTBEeHHBIN
XUMHUYECKUM COCTaB IMOBEPXHOCTHBIX U  TOJ3EMHBIX
MIPUPOTHBIX BOJI.

OcHOBBI pacyeTa BOJONOATOTOBUTENIBHBIX YCTaHOBOK.
Vnanenue rpy0OaMCIEPCHBIX U KOJUIOUIHBIX IPUMECEH U3
MIPUPOTHBIX BOJI. DU3HKO-XUMHYECKUE OCHOBBI
KOAryJsiluM TPUPOJHOU  BOJBI. XapakTepucTuka H
YCIOBUSL  NPUMEHEHUsSI  KOAryJIsIHTOB. N3menenue
XAMHYECKOTO COCTaBa BOJbI MPH Koaryasinuu. PakTopsl,
BIUsIONME Ha A((PEeKTUBHOCTH TMpollecca KOaryJsiuu.
[IpuHtMIMaTBEHBIE TEXHOJOTHYECKHE CXEMBI
KOAryJsSIIIMOHHBIX yCTaHOBOK. KoHTakTHas W oObeMHas
KOAryJIsluH. DJIEKTPOKOATYIANMS. XUMUYECKUE PEaKIIH,
MPOTEKAIOLIME NPU W3BECTKOBaHUU BOIbI. lIpuMeHsiemble
peareHThl. [Iponecc n3BecTKOBaHUS.

[IpeaBaputenbHas O4UCTKA
2 | BOObI

OcBetnieHue BOJBl  (UIBTPOBAHHEM. IImenoynoe wu
anaresuoHHoe  (uIbTpoBaHWE. MexaHuU3M  3a/iepKaHus
rpyboaucriepcHbIX mpumeceil. Pacder 103pl  U3BECTH.
[Mpuntun pabotel ocBernuTens. [loBeneHre B3BEIIEHHOTO
[IpuHMnInaneHbIe cios B ocBeraurenie. [IpuHIMnManbHble TEXHOJIOTHYECKUE
TEXHOJIOTHYECKHE CXEMBI CXEMBl YCTaHOBOK i OOpabOTKM BOJBI METOJaMU
YCTaHOBOK JJIsi 00paboTKH ocaxaenus. Pacuer ocBeruteneir. OCHOBBI Teopuu pabOTHI
BOJIbI METOZIAMU OCAXKICHUS ¢bunpTpyromero cios. PaboTa HaCHIMHBIX W HAMBIBHBIX
COpOIMOHHBIX (UIBTPOB. TpeOoBaHUS, MPEAbIBIIEMbIE K
GUIABTPYIOIMM MaTepHuaiaM sl (PUIBTPOB HACHIITHOTO
HaMBbIBHOTO THIIA.

®u3NKO-XMMHUYECKHE  TPOLECChl  MOHHOTO  OOMEHa.
HNonooOMeHHbIE MaTepHalbl, MIPUMEHSIEMbIE Ha
BOJIOTIOATOTOBUTEIBHBIX yCTAaHOBKAX. dusnueckue u
O06paboTka BOABI METOJIOM XUMHYECKHE XapaKTepUCTUKU MarepuanoB. (OCHOBHBIE
4 | noHHoro ooMeHa 3aKOHOMEPHOCTH MOHHOI'O oOMeHa. TexHonorus
KaTUOHUPOBAHMUSI. Na-kaTnoHUpOBaHUE. H-
KaTHOHUPOBAHUE. IIpouecc  coBmectHoro  H-OH-
MOHUpPOBaHMs BoAbl. ['onoaHas perenepanusi.




3

Xumuueckoe 00eccoIrBaHue
BOJIbL. TexHomorus
HMOHUTHOTI'O (XMMHUYECKOI0)
00eccoIMBaHMs BOJIBL.

XumMuueckoe  00eccoJIMBaHHE  BOJIBL TexHonorus
HOHUTHOTO  (XMMHYECKOT0)  OOECCOJMBAHHMS  BOJBI.
Peakuuu, npoucxondiue npu 00eccoJuBaHUU BOJIBI U NIPU
perenepaunn anuonura. IIpoueccer nocnenosarensHoro H-
OH-uonupoBanuss  Boabl. [IpuHIMOMANBHBIE  CXEMBbI
MOHHUTHOTO 00ECCOJIMBAHUS BOJIbI C OJTHOM U HECKOJIbKUMU
CTYIEHSMU (ympoieHHas, JBYXCTyIIEHYaTasl,
TpexcryrneHnyaras) pazaenbHoro H-OH-nonupoBanus.

KoncTpykunu coBpeMeHHBIX
buIbTpOB

KoHCTpyKIIMM COBpPEMEHHBIX (HIBTPOB: TNPSMOTOYHBIX,
MPOTUBOTOYHBIX, (UIBTPOB CMEIIAHHOTO JCHCTBHUS C
pereHepanyell BHyTpHd W BHE Kopryca ¢uibTpa. IlomHblii
LUKJ pabOThl HOHUTHOTO QuibTpa. CrocoObl pereHepanuu
U pEreHepalMOHHbIE PACTBOPHI JUII HOHUTHBIX (DUIBTPOB.
[IpssMoii u oOpaTHBI TPOTHUBOTOK. DKCIUTyaTanus
MOHUTHBIX QUIBTPOB (ycTaHOBOK). CriocoObl KOMITOHOBKH
HOHUTHBIX (PUIBTPOB B CXeMbI (KOJUIGKTOpHAs, OJ04YHas).
HMHHOBaIIMOHHBIE TEXHOJOTUU MOHHOTO OOMEHa. Y ClIoBUS
NOBBIIEHUS 3(PGHEKTUBHOCTH TMPUMEHEHUS HOHUTHBIX
(GuIbTPOB.

Tepmudeckoe oOeccoiBaHUE
BOJIEI

TexHonoruss  JUCTWIISILMM  BOABI B HMCIAPUTENAX
pa3iauuHbX TUNOB. OONAacTh NPUMEHEHUS TEPMHUYECKOIO
oOecconuBanusi BoJAbl. [IpuHIMI pPabOTH HCHAPHUTEIEH.
Hcnapurenu kunsmero tuna. Mcnapurenu ¢ BBIHECEHHOU
30HOM KuneHus. lcnapurenn MIHOBEHHOIO BCKHIIAHUS.
3aBUCHMOCTh KauecTBa Iapa OT MPOJYBKH HCIApUTEIICH.
[IpyunHbl  3arpsi3HeHUs  Mapa:  KamlelbHbI  YHOC,
n30upareabHbI YHOC.

Oco0eHHOCTH HOHHOTO
0oOMEeHa U MPOILIECCOB B
MOHOOOMEHHBIX MEMOpaHax.
OneKTpoauaIns.

OcobeHHOCTH  HMOHHOTO OOMEHa M  TPOLECCOB B
MOHOOOMEHHBIX MeMOpaHax. DNeKTpoauan3.
[IpuHIMNMATBHBIE CXEMBI JJIEKTPOANAIM3HBIX aIllapaToB.
DNeKTPOANAIN3ATOPHL. XapaKTepUCTUKH
ANIEKTPOJHATH3HBIX meMmOpan. OOparHbIii  ocMoc.
KoHcTpykius u XapakTepuCTUKH OOpaTHOOCMOTHYECKHX
memOpan.  Ilpomecchl, mpoTekammyie B yCTaHOBKAaXx.
Anmapatel ¥ YCTAaHOBKH IPOIIECCOB OOpPAaTHOIO OCMOCa.
TpeOoBaHus K Ka4eCTBY UCXOHOM BOJBI, 00pabaThIBaeMOii
MeMOpaHHBIMH CITIOCOOaMHU.

Heaspanus Boabl. Y 1aneHune
13 BOJIbI PACTBOPUMBIX ra30B

XapakTepucTUKa pacTBOPEHHBIX B BOJIE Ta30B. 3aKOH
I'enapu-/lansTona. Ilpormeccst abcopOimu u  aecopOIuu
ra3os. Kunernka ngecopbumm rasoB. TexHomorus
Jleadparii  BOJbI. TexXHOJIOTHsS JeKapOOHU3AIMK BO/IBI.
Konctpykuuu nexkapOoHH3aTOpoB. XHUMHUYECKHE METO[IbI
yaaJeHus W3 BOJAbl KOPPO3MOHHOArPECCHUBHBIX  T'a30B.
Tepmuueckas neadpanus. Kiaccudukamnus maea’dpatopos.
Konctpykuuu neaspatopoB. DhPpekTHBHOCT TEPMUUECKOM
Jiea’panum.

10

MarauTtHbsIe METOAEI
00paboTKK BOJBI U 00paboOTKa
BOJIbI pEarceHTaMH.

MarauTtHbie MeTOABI 00paOOTKH BOJBI U 00pabOTKa BOJBI
pearentamu. O0nacTy MPUMEHEHUSI MAarHUTHOM 00pabOTKU
BOAbl B  TemodHepretuke. (OOpaboTka BOABI IS
MOJTyYeHUs] HEMPUKHUIIAIONIET0 MuiaMa: o0paboTka BOJBI
docharamMmu,  KOMIUIEKCOOOPA3yIONIUMH  BEIIECTBAMH,
AHTUHAKUTTUHAMHU. MarHuTHbI METOJl OO0paOOTKU BOJIBI.
ONEeKTpOMarHUTHbIE W MarHuTHbIE  QWIBTPBl IS
o0e3xene3nBanust Boabl. O0paboTKa BOJbI YIBTPA3BYKOM.




2

3

11

BoaHo-xuMu4eckuil pexxum
TEIJIOTEXHUYECKOTO
o0opyoBaHUs

Boano-xumnueckue pexumsl (BXP) TemnorexHuyeckux
00bexTOB. BomHo-xumuueckuii komruiekc TOC. OcHOBHEBIE
3amaun BXP. Ilytu mnocrymieHuss npumecedl B LUKIIbBI
naporypOuHHOM  ycraHoBKH. IloBenenme — mpumeceit
BOJIHOTO TETUIOHOCUTEIISI B TAPOBOSTHOM TPAKTE.

12

Hopwmsl kauecTBa
TEXHOJIOTHYECKUX BO/I.
XUMHYECKUI KOHTPOJIb
paboueii cpebl

HopMbl KkauecTBa  TEXHOJOTHYECKHX BOJ: J100aBOYHOM
(oOpaboTanHO¥) BOABI, TPAMOM W OOpaTHOM BOJBI
TEIJIOCETH, KOTJIOBOM BOJBI M Tapa NapoOBBIX KOTJIOB.
Meronpl nogaepxkanus BXP. Xwumuueckudi KOHTPOJIb
paboueil cpelbl TEXHOJIOTMYECKUX KOHTYpoB. Cucrema
XUMHUKO-TEXHOJIOTUYECKOTO MOHHUTOPHHTA TUTSI
TEIJIOIHEPTETHICCKUX O0HEKTOB.

13

YcnoBus o0pazoBaHus
OTJIOJKEHHI Ha
TEIIOPHEPTETHISCKOM
000pyIOBAaHUU U CIIOCOOBI
€ro yJaJIeHUs

CocraB, cTpykTypa U (U3MUECKUE CBOMCTBA OTJIOKEHHM.
VYcnoBust oOpa3oBanusi TBepAod (ha3pl Ha MOBEPXHOCTSIX
TEIUIO3HEPreTUYECKOTO 000opy0BaHUs. VYcnoBus
BO3HUKHOBEHUS IEJI0YHO3EMEITbHBIX, dbeppo- U
IIOMOCHIIMKATHBIX, JKEJIE300KUCHBIX, XKele30(pocdaTHbIX
U MEIHOOKHCHBIX Hakumed. OOpa3oBaHHE OTIOKCHHN
JIETKOPAaCTBOPUMBIX COEIMHEHUII. Oo6pa3zoBaHue
OTJIOKEHUH B TAPOBOM TPAKTE M CIIOCOOBI MX YIAJICHUS.
OcHOBHBIE  TNPUYMHBI  3arps3HeHHs  mapa. MeTojsl
NPEJOTBPALICHUS  OTJIOKEHWH Ha  MapooOpa3yronIux
HOBEPXHOCTAX Harpea. CrocoObl yaajaeHUus OTIOXKEHUH ¢
MIOBEPXHOCTEH HarpeBa TETUIOIHEPTETHYECKOTO
o0opynoBaHusi. TeXHOJOTMM XMMHUYECKOH MPOMBIBKU
TerI000MeHHOTro oOopynoBanus.  CriocoObl  ynaneHus
npruMecei B IPOTOYHOM YacTu TYpOUHBI.

14

[Ipoueccsl koppo3uu
METaJJIOB

OcHoBBI TEOpUU KOppO3uu METAJIJIOB. Buner
KOPpPO3MOHHBIX TporeccoB. [Ipupona xoppo3uu u Gopmsl
ee nposBiIeHUs.  BinAHME BHYTPEHHMX M BHEIIHUX
(GakTOpoB Ha BO3HUKHOBEHHE MU CKOPOCTh MPOTEKaHUS
KOppo3uu. XUMHUYECKass U DJIEKTPOXUMHUYECKAss KOPPO3Hs.
OOpa3zoBaHue  3alUTHBIX  OKCHJHBIX  IUIGHOK  Kak
pemaromnii  akTop maccuBalMM  METaJUIOB.  Bunsl
KOPPO3MOHHBIX IOBPEXKICHUM pPa3jIu4HbIX CTalel U
CILIaBOB. Omnpenenenne CKOPOCTH KOPpO3HH.
XapakTepucTuKa OCHOBHBIX METOJIOB 3alUThl MeTalla Mpu
HKCIUTyaTallMl W TPOCTOSIX OOOpYAOBaHUS, BHIOOp THIIA
BOJHO-XHMHUYECKOT0 pexkKHUMa.

15

OCHOBBI KOPPO3HOHHBIX
MPOIIECCOB Ha 000PYAOBaHUU
TEIUIOBLIX CTAHIIUH

OCHOBBI KOPPO3UWOHHBIX TPOIIECCOB Ha OOOpPYIOBAaHUU
paifonnbix TemoBbix craHuuit (PTC) u  kBapTanbHBIX
KOTeNnbHbIX. [IpUuuMHBI W  BUJBI KOPPO3UOHHOTO
MOBPEXACHUS MeTala maporeHeparopoB.  OCHOBHbIE
BUJIbI KOPPO3UHM METANIOB KOTJIOB U MEPONPUATHUS IO €€
npenoTBpanieHuto. Kopposus Tpyd mapormeperpeBarenei,
MapoBbIX TYypOWMH, KOHJEGHCATOPOB M  CIOCOOBI  ee
MPEAYIPEKICHUS. Xumuueckas 3alnTa
TEII09HEPTETUYECKOT O 00opynoBaHUsI. VYcnoBus
npuMeHeHus. Xumudeckue wmarepuansl. BXP  cucrem
OXJIAKJEeHUsT KOHJAeHcaTopoB. Kopposus obGopymoBaHus
TerioceTel. buokoppo3usi  TpyOONpPOBOJOB  TOPSYETO
BopocHaOkeHus. [lytu noBeienus HagesxkHocTH BXP.




3

16

DUu3nKo-XUMUYECKHE OCHOBEI
MOBE/ICHUS MPUMECEH B
BOJHOM TEILUIOHOCHUTEIIE

OU3NKO-XMMHYECKAE OCHOBBI IIOBEICHUS IIPUMECEN B
BOJHOM TEIIJIOHOCHUTEIIE.

OcHoBHbBIE (PU3UKO-XUMUYECKUE TIPOIECCHI, MTPOTEKAIOIINE
B BOJHOM TeIloHOcuTelie. M3MeHeHHe CBOWMCTB BOJIEL.
Beinenenue TtBepnoi (asel B opMe Hakumu U IUIama.
HopmupoBanne BoaHOro pexkuma OapabaHHBIX KOTJIOB.
Metoabl TOBBIMIEHUS YHCTOTHI  HACBIIMIEHHOTO  Iapa.
[IpoMbIBKa HACBIIIEHHOTO TMapa MUTATEIbHOW BOJOM.
Ha3znauenne u opranuszainus HENPEpPHIBHON NPOAYBKH U
pacyeT €€  BEJIMYMUHBI. [TaponipomMbIBOYHBIE U
cernapalMoHHbIe YCTPONCTBA.

17

OO6pa3oBaHue OTIIOKEHUH B
OapabaHHBIX KOTJIAX.
[IpombIieHHBIE CTOYHBIE
BOJIBI

Tumb! 1 ycnoBus 00pa3oBaHus OTIOKEHUN B IPIMOTOYHBIX
u OapabanHbiXx KoTiax. KoppekiuonHas o00paboTka
KOTJIOBOM W muTareiabHOW Bonbl. CmocoObl (ocdaTHOU
00paboOTKM  KOTJIOBOM  BOJBI, = AMMUHUPOBaHUSA U
THIPa3HHHON 00pabOTKU MUTATENbHOM Boabl. [IpuMenenue
KOMIUIEKCOHOB 711 00paOOTKH MUTATEIHHON BOJBI.
Knaccugpukamuss ~ TPOMBIIUICHHBIX ~ CTOYHBIX  BOJI.
Oco0OeHHOCTH WX  OYMCTKH.  MeTombl  OYHUCTKHU
MPOMBIIIJICHHBIX CTOKOB OT He()TEMPOTYKTOB.

18

Konceppanus o6opynoBaHusi.
CrostHOYHast KOPPO3HUSL.
OO6paboTka BoABI IOCTIE
KOHCepBal1 000pyA0BaHUS

Crioco6b1 KOHCEpBAIUU TETUIOIHEPTETUIECKOTO
obopynoBanus. CrosHOuHas Koppos3us. KoncepBanus
TypOMH W DHEPreTHYECKHX KOTJIIOB TOPSYUM BO3IYXOM.
Wurubutopsl kopposuu. [lapokucnopogHas oducTka u
TTACCUBAITHS MOBEPXHOCTEH JHEPTEeTHYECKOTO
o0opymnoBaHusl. Metoast  00paboTkM BOA  TOCTE
KOHCEpBaluu 00OPYJAOBaHUS U KUCIOTHOW OYHUCTKHU. [lyTm
COKpAIIEHUS TIPOMBIIUIEHHBIX CTOKOB.

5.3 JlaGopaTopHbIii NPAKTHKYM He NPeAyCMOTpPeH




5.4. IlpakTHyecKue 3aHATHUSA

Tadoauna 6
Ne Haumenosanue pasjiea .
HaumenoBanue NPaAKTUYCCKUX 3aHATUHU

n/o JUCUHUILITHHBI

1 HpeHBapI/ITCJ'IBHaH OUYHUCTKa Pacuer nmokaszareneii kauecTsa BOJHBI ITIOCJIC HpeﬂBapHTeHbHOﬁ

BO/IbI OYHCTKH.
2 | KoHCTpyKIMu COBpeMEHHBIX | PacueT OCBETIMTEIbHBIX (DUIHTPOB.
UIBTPOB
3 b p Pacyer HOHUTHBIX PHIBTPOB.

Heaspanust Boabl. Y 1ajneHue

PacueT pacTBOPUMOCTH I'a30B B BOJE.
13 BOJIbl PACTBOPUMBIX Ia30B

5 | BomHO-XMMHUYECKHUI PEKUM CrynenuaToe ucnapeHnue B 6apabane KotTia

TCINIOTEXHHUYCCKOT'O

Metonsr noanepxkanus BXP. Xumudeckuii KOHTpoOJb paboueit
6 o0opynoBaHus

CpCAbl TCXHOJIOTUICCKUX KOHTYPOB.

7 Bo160p 000py1oBaHus 17151 OUUCTKU CTOYHBIX BOJI.
8 Du3NKO-XMMHUUYECKHE OCHOBBI | HopmupoBaH#e BoTHOTO pekrMa 6apabaHHBIX KOTIOB. MeTO b
MOBEJICHUS TIpUMeEcel B TIOBBIIICHHS] YUCTOTHI HACBIIIIEHHOTO Napa.
BOJHOM TEILUIOHOCHUTEIIC Knaccudukanus mpoMbIILIEHHBIX CTOYHBIX BOA. OcOOEHHOCTH
9 HX OYUCTKH. MeTObl OYMCTKH ITPOMBIIIUICHHBIX CTOKOB OT
HE(PTETIPOTYKTOB.

6. CamocTosiTesibHasi padoTa CTYJAEHTOB MO JUCIUIIHHE

Ta6auna 7
Ne .
w/n Tembl pacueTHO-rpapuUecKHuX 3aJaHUI
1 | Pacuer cxeMbl noAroToBKM 106aBoyHOM BoAbl HA TOC (BapuaHThI 3aJaHUI)
2 | I'mppaBnnyeckuii pacyer Tena000MEHHOr0 anmnapara
3 | AdpoauHaMHUYECKHN pacyeT TeMII00OMEHHOTO armapara
4 KomriekcHOe TpOoeKTUpOBaHKUE BOAO-BO3AYIIHOTO TETUIOOOMEHHHUKA CHUCTEMBI
aBaAPUIHOTO OXJIKIEHUS KOHTYPa OXJIAKAAIOIICH BOJIBI TEMIJIOBOTO JBUTATEIIS
5 | Pacyer akTHBHOCTH BOJIOPOJHBIX HOHOB B BOJIHBIX PaCTBOPAx
6 | Onpenenenue PH konaeHcarta rperoliero napa B TerioOMeHHUKaX
7 | Onpenenenue PH cmecu pactBopoB
8 | Ompenenenue >K€CTKOCTH BOJBI
9 | Onpenenenue pacTBOPUMOCTH BEIIIECTB B BOJIC
10 | OnpeneneHrie OCHOBHBIX TapaMETPOB PabOThI OCBETIUTENS
11 O6pabotka _BOJIbI pearcHTaMi OCAUTELAMH. OmnpeneneHue pacxoja peareHTOB M KayecTBa
M3BECTKOBON BOJIBI.
12 Jlo3upoBaHue pacTBOpOB M peareHToB. OIpeesieHue OCHOBHBIX MTApaMETPOB pa3MepoB
J103aTOPa-BBITECHUTES, CU(OHHOTO 103aTOpa.
13 | Onpenenenue npoduiis UTisl 103aTOpa
14 | O6paboTka BOJIbI B CCTEMaX 00OPOTHOTO BOJAOCHAOKEHUS
15 | Onpenenenue napaMeTpoB BOAHO-XUMHUUYECKOTO pexXUMa
16 | O6pabotka BojbI razamu conepxkamumu CO»
17 | O6pabotka BosbI hochaTaMu.
18 | OcBernenue Boabl punbTpoBanueM. OnpeaeneHne KOJIn4ecTa PUIbTPOB,




MIPOU3BOJUTENILHOCTH U UX MTAPaMETPOB

19 | O6paboTka BOABI METOJIOM HOHHOTO OOMEHa.

20 Omnpenenenue JOMyCTUMON CKOPOCTH (PUIBTPOBAaHUS yMAT4aeMOM BOJIbI IPU U3MEHEHUU €€
YKECTKOCTH.

6.3. YueOHO-MeTOAM4YecKOe U HH(POPMAIITUOHHOE o0ecTiedeHre CaAaMOCTOATEIbLHOM
padoTbI

1. Komsuios A.C. Bogonoaroroska B 3HEpreTHKe [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue s
By30B/ KonsiioB A.C., OukoB B.®., JIaBeirun B.M.— DIeKTpoH. TEKCTOBBIC JaHHBIC.— M.:
M3narensckuit njom MOU, 2016.— 310 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/55890.html.— 3BbC «IPRbooks»

2. KombuioB A.C. Ilpoueccsl 1 anmnapaThl Iepe0BbIX TEXHOIOTUH BOJOMOATOTOBKH U X
IPOTPaMMHUPOBAaHHBIE pacueTsl [ DIeKTpoHHBIN pecypce]: yueOHoe nocodue/ Kombuios A.C.,
OuxkoB B.®., Yygosa HO0.B.— DnektpoHn. TekcToBble JaHHbIe.— M.: M3naTensckuii tom MOU,
2016.— 222 c.— Pexwum noctyna: http://www.iprbookshop.ru/55940.html.— 3BC «IPRbooks»

3. Amnmaparbl MarHuTHoOi 00paboTku Boabl. [IpoekTrpoBaHue, MOAETUPOBAHUE U UCCIIEIOBAHUE
[DnexTponnsIii pecypc]: MoHorpadust/ C.H. AHTOHOB [u JIp.].— DIEKTPOH. TEKCTOBHIE
naHHble.— CrtaBponosib: CTaBpONOJIbCKUI TOCY1apCTBEHHbIN arpapHblil yHusepcuret, AIPYC,
2014.— 220 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/47283.html.— DBC «IPRbooks»

4. Iusu JI.H. Xumus Boasl. BogonoarotoBka [DnekTpoHHbI pecypc]: yueOHoe nocobue/ [Husn
JI.LH.— DnekTpoH. TekcToBbIe JaHHble.— ToMmck: TOMCKHI MONUTEXHUUECKUNH YHUBEPCUTET,
2014.— 83 c.— Pexwum noctyna: http://www.iprbookshop.ru/34732.html.— 3BbC «IPRbooks»

5. Bomonoaroroska u BogHo-xuMuueckue pexxumbl TOC u ADC [DnekTpoHHBIH pecypc]:
nabopaTopHbIil MpakTUKyM. YuebHoe nocodue/ B.A. Unx [u ap.].— DAEKTPOH. TEKCTOBbIE
naHHbIe.— MuHCK: Bermmiinias mkona, 2012.— 159 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/20204.html.— 5BC «IPRbooks»

7. OnleHOYHBIE CpeCcTBA
7.1. Bonpochl K nepBoii py0e:kHOil aTTecTanuu

1. OcHoBHbIE cxeMbl Bogonoarotrosku Ha TOC.

2. [Ipumecu coneprkamuecs B mpupoaHoi Boje. Knaccudukarus npupoanoi Boasl. HazHaueHue BObI
Ha TOC.

3. Ilorepu napa u xkonnencata Ha TOC. Cnocobs! BocnonHeHus noreps. KauectBo 00paboTaHHBIX BO/I.
4. Vctounuku 3arpsizHeHHst TerioHocutenss Ha TOC. 3arpsi3HeHHe NPUPOAHBIX BOJAOEMOB CTOKAMH
MTPOMBIIIIJICHHBIX, CETBCKOXO03IHCTBEHHBIX 1 KOMMYHATBHBIX MTPEATPUSATHA.

5. IIpon3BOAUTETHLHOCTH BOJOMOATOTOBUTENBHBIX YCTAHOBOK. TpPH OCHOBHBIE CHCTEMbI TEXHUYECKOTO
BogocHaOxenwns Ha TOC.

6. OcHOBHBIE MTOKa3aTeIN KauecTBa BOAbL. JKeCTKOCTh, MIENOYHOCTh, PH, OKUCIIIEMOCTh, KOHIICHTPAITUS
MOHOB, KOHIIEHTpAIUs TPYyOOIMCIIEPCHBIX MTPUMECEid, CyXOi OCTaTOK, POKAJICHHBINA OCTATOK.

7. EcTecTBeHHBIN XUMUYIECKUI COCTaB MTOBEPXHOCTHBIX M ITO3EMHBIX MPUPOIHBIX BOJI.

8. OcHOBBI pacueTa BOJOMOATOTOBUTENBHBIX YCTAaHOBOK. YA€HHE TPYOOTUCTIEPCHBIX U KOJIJIOUTHBIX
puMecei U3 MPUPOIHBIX BOJI.

9. Ou3MKO-XMMHUYECKHE OCHOBBI KOATYNISIMM TPHPOJHON BOABL. ~ XapaKTEpPUCTUKA U YCIOBHS
MIPUMEHEHHUS KOATryJISIHTOB.

10. M3MeHeHne XUMHYECKOTO COCTaBa BOJBI MPHU Koaryisiuu. @akTopsl, Baustonme Ha 3 HEeKTUBHOCTD
mporecca KoaryJsiuu.

11. lpuHIMNHATEHBIE TEXHOJIOTHYECKHE CXEMbl KOAryIsIIMOHHBIX YCTAaHOBOK.

12. KonTakTHast 1 00beMHas KOAryJIsIIAN. DIEKTPOKOAT YIS,



13. Xumuueckue peakuuu, NPOTEKAIOIIUE NpPU U3BECTKOBAaHMM BOJbL. [IpuMeHsieMble peareHThI.
[Ipouecc n3BecTKOBaHUS.

14. OcBetrnenue Boabl GpuiabTpoBaHueM. [lneHouHOE M anre3noHHOE PUIBTPOBAHHME.

15. Mexanu3m 3a/epkanust rpy0oIuciepcHbIX puMeceil. Pacuer 10351 u3BECTH.

16. IIpunimn pabotsl ocBeTnuTens. [loBeaeHre B3BEIIEHHOTO CII0SI B OCBETIIMTETIE.

17. IlpuHIMNHaTbHBIE TEXHOIOTUYECKHE CXEMBI YCTAaHOBOK Il 00paOOTKH BOJIBI METOJJAMH OCAXKICHUS.
18. Pacuer ocBerureneir. OCHOBBI TEOPUHU PAOOTHI (PHIIBTPYIOIIETO CIIOS.

19. PaboTta HachIIHBIX WM HAMBIBHBIX COPOIMOHHBIX (UIBTPOB. TpeOoBaHMs, NUpPEABABISEMBIE K
GbuIbTPYIOMKUM MaTepuaiam s GUIbTPOB HACHIITHOTO U HAMBIBHOT'O THIIA.

20. du3NKO-XUMHUYECKHE MTPOLIECChl HOHHOTO 00MeHa. loHoOOMeHHbIEe MaTepualbl, IpUMEHsIEMbIE Ha
BOJIOTIOATOTOBUTEIHHBIX yCTAHOBKAX.

21. dusnyueckre U XUMUYECKUE XapaKTEPUCTUKU MaTEPUaIOB HOHHOTO oOMeHa. OCHOBHbBIE
3aKOHOMEPHOCTH HOHHOTO OOMEHa.

22. Texnonorusi kKatnoHupoBaHusi. Na-karnoHupoBanue. H-karnonupoBanue.

23. Tlpomnecc coBmectHoro H-OH-nonupoBanus Boabl. ['ooaHas pereHepanus.

24. Xumuueckoe o0eccoIruBaHUe BOJbL. TeXHOIOTUS HOHUTHOTO (XHUMHUYECKOT0) 00eCCONMBaHUs BOBI.
25. Peakuuu, mpoucxoasye npyu 00ecCoIMBaHUM BOIBI M IIPU PETeHEPAINY aHHOHHTA.

26. IIpoueccol nmocnenoarensHoro H-OH-nonupoBanust Boabl. [lpuHnMnuaibHbple CXeMbl HOHHUTHOTO
o0eccoiMBaHUsI BOABI C OIHOH M HECKOJBKMMH CTYIEHSMH (yNPOUICHHAs, JBYXCTyIEHYATas,
Tpexcrynenyartas) pazaenbHoro H-OH-uonupoBanus.

27. KoHCTpYKIIMM COBPEMEHHBIX (DPUIBTPOB: MPSMOTOYHBIX, MPOTHBOTOYHBIX, (DMIBTPOB CMEIIAHHOTO
NEHCTBHS ¢ pereHepanneil BHyTpy U BHE Kopiryca GpuibTpa.

28. ITonHbliA UK paboTel HOHUTHOTO (puibTpa. CHOCOOBI pereHepaly U pereHepaoHHbIE PACTBOPEI
Ui MOHUTHBIX (uiIbTpoB. [IpsiMoii u 0OpaTHBII NPOTUBOTOK.

29. Dkcrutyaransi HOHUTHBIX (UiIbTpoB (ycTaHOBOK). CriocoObl KOMITOHOBKM MOHUTHBIX (PHIBTPOB B
cXeMbl (KOJUIEKTOpHAsI, OJI0uHas).

30. HHOBAaLIMOHHBIE TEXHOJIIOTUH HOHHOTO OOMEHa. Y CJIOBUS MOBBIIEHUS 3(PPEKTHBHOCTH IPUMEHEHHUSI
MOHUTHBIX (PUIBTPOB.

31. TexHOMOTHS TUCTHIUISAIIAHN BOBI B HCIIAPUTEISAX PA3INIHBIX THIIOB.

32. O6nacTb MPUMEHEHHs TEPMUYECKOT0 obecconuBanus BoAbl. [IpuHIMN paboThl HcTIapUTeNel.

33. Ucnapurenu xursimero tumna. Vicnaputeny ¢ BBIHECEHHOH 30HOM KUTICHHS.

34. Vicnaputenyn MIHOBEHHOTO BCKHUIIAHUSA. 3aBUCUMOCTh KauecTBa IHapa OT MPOJYBKHM HCIAPHUTENEH.
[IpuunHBbI 3arpsi3HEeHUs Napa: KanejabHbld YHOC, U30UpaTeNlbHbIN YHOC.

35. OcoO6eHHOCTH HOHHOTO 0OMEHA U TIPOIECCOB B HIOHOOOMEHHBIX MeMOpaHax. DIEKTPOIHAIN3.

36. [IpuHIMTTHATBHBIE CXEMBI AJICKTPOIHATTU3HBIX alllapaToB. DIIEKTPOHATH3ATOPHI.

37. XapaKkTepUCTUKHU 3IEKTPOAUAIN3HBIX MeMOpaH. O0paTHbIi ocMoc. KOHCTpyKIMS U XapaKTepUCTUKU
00paTHOOCMOTHYECKUX MEMOpaH.

38. Ilporweccsl, MpoTEKaONe B yCTAHOBKAaX. AMNMNaparhl U YCTAHOBKU IPOILIECCOB 0OpAaTHOIO OCMOCA.
39. TpeboBaHUs K Ka4eCTBY UCXOIHOU BOJIBI, 00pabaTbiBaeMOil MEMOpPaHHBIMH CITOCOOAMHU.

KAPTOUYKA Ne 1 (mepBas pyOexkHasi aTTECTALMS

1. ITpon3BOAUTENBEHOCTh BOJOMOATOTOBUTEIBHBIX YCTAHOBOK. TpH OCHOBHBIE CHCTEMbI TEXHUYECKOTO
BogocHaOxenwns Ha TOC.

2. Pacuer ocetuteneit. OCHOBBI T€OpUU pabOTHI (PUIBTPYIOIIETO CIIOS.

3. Ilpomeccer mocnenoarenbHoro H-OH-moHmpoBanust Bomel. [IpuHIMIUATBHBIE CXEMbl WOHHTHOTO
o0OeccoiuBaHUsI BOJABI C OJHOM M HECKOJBKMMHU CTYNEHSMHU (YNpOLIeHHas, JBYXCTyIeHYaTas,
TpexcTyrneHnuatas) pazaenbHoro H-OH-unonupoBanus.

4. XapakTepUCTUKH IEKTPOAUANIU3HBIX MeMOpaH. O0paTHbIN ocMoc. KOHCTPYKIMS U XapaKTepUCTUKH
00paTHOOCMOTHYECKHX MEMOpaH.

Bonpockl K0 BTOpOIi py0eskHON aTTecTAlUM

1. XapakrepucTtuka pacTBOPEHHBIX B Boje Ta3oB. 3akoH ['enpu- [lampToHa. [Iporeccer abcopOumu u
necopOLuu ra3oB.
2. Kunernka aecopOumu ra3oB. TeXHOIOTHS Ieadpaliiiy BOAbI. TeXHOIOT s JeKapOOHU3AIIUH BOIBI.



3. Koncrpykuuu — nexkapOOHHM3aTOPOB. XUMUYECKHE  METOJbl  yHaJeHHs W3 BOABI
KOPPO3MOHHOAIPECCUBHBIX Ta30B.

3. Tepmumueckas geadpaums. Kiaccudukamus — nmeadspatopoB.  KoHCTpykumm — 1ea’paTopos.
D¢ (heKTUBHOCTH TEPMHUUECKON Jeadpariuu.

4. MarnutHple MeTonbl 00pabOTKM BOABI M 00paboTka Boxabl peareHTamMu. OO0nacTH NMPUMEHEHHS
MarHUTHOM 00pabOTKH BOJBI B TEIJIOPHEPT€THKE.

5. OOpaboTka BOIBI I TIOJYYCHHs] HEMPUKHUIAIONMIEro Muiama: oOpaboTka Boxbl (ocdaTtamu,
KOMILIEKCOOOPa3yIOIUMH BELIECTBAMH, aHTHHAKUITUHAMH.

6. MaruuTHblii MeTon OOpaOOTKM BOIBL. DJIEKTPOMAarHUTHBIE M MAarHUTHbIE (DUIBTPHI U
o0e3>kene3uBanus Bojibl. O6padoTKa BOJIBI YIBTPa3BYKOM.

7. Bogao-xumnueckue pexumsl (BXP) Teriorexundyeckux 00beKTOB. BOTHO-XUMUYECKUI KOMILIEKC
TOC.

8. Ocuonble 3a1aun BXP. [1yTn noctrymieHus npuMeceil B IUKIIbI HApOTYPOMHHOM YCTaHOBKH.

9. [loBenenue npumeceit BOAHOTO TEINIOHOCUTENIS B TAPOBOASIHOM TPAKTe.

10. HopMbI KaduecTBa TEXHOJIIOTUYECKUX BOJ: 100aBOYHOM (00pabOTaHHOI) BOABI, MPSMOUM U 0OpaTHOM
BOJIbI TEIJIOCETH, KOTJIOBOM BOBI U Mapa MapOBBIX KOTIIOB.

11. Metonsl noanepxxanus BXP. Xumuueckuil KOHTpoIb paboyeil cpeibl TEXHOJIOTHYECKUX KOHTYPOB.
12. Cucrema XMMHKO-TEXHOJIOTHYECKOTO MOHUTOPHHTA JJIsl TEMIOOHEPT€TUYECKUX 0OBEKTOB.

13. Cocras, cTpykTypa U (PU3MUECKHE CBOWCTBA OTJIOKCHUU. Y CIIOBUS 00pa3oBaHUs TBEpJoi (ha3bl HA
MOBEPXHOCTAX TEIIOIHEPTeTUYECKOT0 000PYAOBAHHUS.

14. YcnoBusi BOSHUKHOBEHHS IIEIOYHO3EMETBHBIX, (eppo- U aTIOMOCHINKATHBIX , JKEJIE300KUCHBIX,
xene30(hochaTHBIX 1 METHOOKHCHBIX HaKHUIICH.

15. OGpa3oBaHu€e OTIOKEHHUM JIETKOPACTBOPUMBIX coequHeHui. OOpa3oBaHME OTIOXKEHHH B MapOBOM
TPaKTE U CIIOCOOBI UX YAaNCHUS.

16. OcHOBHBIE TpPUYMHBI 3arpsA3HEHHs] mapa. MeTonsl MPEeJOTBpAIICHHUS  OTJIOKEHHH Ha
napooOpa3yroIux TOBEPXHOCTSIX HarpeBa.

17. CnocoObl ynaneHusi OTJIOKEHUN C TOBEPXHOCTEH HArpeBa TEIIOHEPTEeTHYECKOTO 000pYyI0BaHUA.
18. TexHOIOrMM XHMHYECKOM MPOMBIBKM TEII00OMeHHOro obopyaoBaHus. CrocoObl ynaneHus
MpUMecel B IPOTOYHOM YacTH TypOUHBI.

19. OcHOBBI KOPpPO3MOHHBIX IPOLIECCOB Ha 00OpYAOBaHMM paioHHBIX TeruoBblx craHiuii (PTC) un
KBapTAIBHBIX KOTEIBHBIX.

20. TIpyuuHBl U BUABI KOPPO3MOHHOTO MOBPEXICHHMS MeTajlla maporeHeparopoB. OCHOBHBIE BUIbI
KOPpPO3UHU METAJJIOB KOTJIOB U MEPOIPUSITHS IO €€ MPETOTBPALICHHIO.

21. Koppo3us TpyO mapomneperpeBareneid, NapoBbIX TypOWH, KOHAEHCATOPOB M CIIOCOOBI €€
MPEeYNPEXKACHUS.

22. XumHueckas 3alliTa TEeIUIOPHEPreTHYecKoro o00opyI0BaHus. Y CIOBUS MpPUMEHEHHs. XUMUYECKHUe
MaTepuabl.

23. BXP cucrem oxnaxjaeHus KoHaeHcaTopoB. Kopposust 000py10BaHus TEMIOCETEN.

24. buokoppo3sust TpyOOIIPOBOIOB ropsiuero BojgocHaokeHus. [1ytn noBbimeHus HageskHocTH BXP.

25. OU3NKO-XMMHYECKHE OCHOBBI TIOBEJICHUS IPUMECEH B BOJTHOM TETJIOHOCHUTEIE.

26. OcHOBHBIE (hN3UKO-XUMHYECKHUE MPOIIECCHI, MPOTEKAIOIINE B BOJHOM TeIIOHOCUTENe. MI3MeHeHue
CBOWCTB BOJBI.

27. Beiienenue TBepoit Ga3sl B popMe HAKWUIH U Ilama. HopMupoBaHue BOAHOTO pekuMa
0apabaHHBIX KOTJIOB.

28. MeTo/p! OBBIIICHNS YHCTOTHI HACHIIIEHHOTO Tlapa. [IpoMbIBKa HACHIIIEHHOTO TTapa MUTATEILHON
BOJIOM.

29. HazHaveHue 1 opraHu3aIiis HeMPEePHIBHOM MPOIYBKHU M pacyeT ee BeTMYUHEL. [[aporpoMBIBOUHBIC U
cernapalMOHHbIE YCTPONCTBA.

30. Tunsl 1 ycnoBus 00pa30BaHUs OTIIOKEHUH B MPSIMOTOYHBIX U OapabaHHBIX KoTiax. KoppeknnonHas
00paboTKa KOTJIOBOM W MUTATEIbHON BOJIBI.

31. Crioco6s! hochaTHOl 00pabOTKH KOTIOBOM BOJBI, aAMMUHHUPOBAHUS U THAPAZUHHON 00pabOTKH
MMUTATETBLHON BOJIBI.

32. [lpumeHeHrne KOMIUIEKCOHOB TSl 00pabOTKH MUTATEILHON BOJBI.

33. Knaccuduxarus mpoMBITIIIEHHBIX CTOYHBIX BOJl. OCOOCHHOCTH UX OYUCTKU. MeTObI OYMCTKI
MIPOMBIIIJIEHHBIX CTOKOB OT HEPTEIPOAYKTOB.



34. CriocoObl KOHCEPBALMK TEIIJIOIHEPTETHIECKOTO 000pyaoBaHusl. CTOSHOYHAS KOPPO3HSI.

35. KoHcepBariiust TypOUH U 3HEPTeTUYECKUX KOTIOB TOPSIYUM BO3yXOM. MHIHOUTOPBI KOPPO3UH.
36. [TapokuciaopoaHasi OYMCTKA U MMaCCUBAITUS TTIOBEPXHOCTEH IHEPTETUUECKOTO 000PYI0BaHHUSI.
37. Metoab! 00paboTKH BOJ ITOCIIE KOHCEPBAIIUU 000PYIOBaHUS U KUCIIOTHOW ouncTKH. [lyTn
COKpAIIIEHHSI POMBIIUICHHBIX CTOKOB.

KAPTOYKA Ne (Bropas pyOekHas aTTecTarus)

1. MarHuTHBI MeTOJ OOPaOOTKU BOJBI. DIEKTPOMATHUTHBIE W MArHUTHBIE (QHIBTPBI IS
obe3xene3uBanus Bosbl. OOpaboTKa BOABI YIBTPA3BYKOM.

2. TexHOJIOTMH XUMHUUYECKOW MPOMBIBKH TEIUIOOOMEHHOTO oOopymoBanus. CrocoObl ynaaeHUs
IIpUMECEN B IIPOTOYHOM YacTH TypOUHBI.

3. Mertoasl MOBBIMIEHUS YWUCTOTHI HACHIIIIEHHOrO Tapa.  [IpoMbIBKa HACBIIIEHHOTO Iapa
MMUTATEIbHOM BOJIOM.

4. Koncepsarliusi TypOMH ¥ DHEPTreTUYCCKUX KOTJIOB TOPSYUM BO3yXOM. IHTHOMTOPBI KOPPO3UHU

7.2. Bonpocsl k 1u¢depeHInpoBaHHOMY 3a4eTy N0 AucuunIuHe «Bogonoaroroska

1. Ilpumecu coxepxamuecs: B mpupoaHoit Boge. Knaccudukanus npupoaHoii Boabl. HaznaueHue BOJIbI
Ha TOC. ITotepu mapa u konaencara Ha TOC. CrnocoOsl BocrionHeHus moTeph. KauecTBo 00paboTaHHBIX
BOJI.

2. Uctounuku 3arps3Henusi TeruioHocutesnst Ha TOC. 3arpsi3HeHHE MPUPOAHBIX BOJAOEMOB CTOKAMH
MIPOMBIIIIJICHHBIX, CETbCKOX03IHCTBEHHBIX 1 KOMMYHAIIBHBIX MPEANPHUSITHIA.

3. IIpou3BOAUTENBHOCTh BOJONOATOTOBUTENbHBIX YCTAHOBOK. TpPH OCHOBHBIE CHUCTEMbI TEXHUYECKOTO
BogocHaOxenus Ha TOC.

4. OcHOBHBbIE [TOKa3aTeIN KauecTBa BOJbI. KecTKOCTh, IEI0YHOCTh, PH, OKUCIIIEMOCTb, KOHIICHTPALUS
MOHOB, KOHIIEHTpAIUs TPyOOIMCIIEPCHBIX TPUMECEi, CyXOi OCTaTOK, MPOKaJICHHBINH OCTATOK.

5 EcTecTBEHHBIM XUMUYECKUN COCTaB MOBEPXHOCTHBIX U MOJ3EMHBIX MPUPOAHBIX BoA. OCHOBBI pacuera
BOJIONOATOTOBUTEIbHBIX YCTAHOBOK. YJlalleHue TIpyOOJUCIEPCHBIX M KOJUIOMAHBIX TpUMeced u3
MIPUPOIHBIX BOJ.

6. DU3MKO-XMMHYECKHE OCHOBBI KOAryJsilMM MPUPOJHON BOABL.  XapaKTEpPUCTHKA W YCIOBUSA
MPUMEHEHUs KOAaryyisHTOB. 3MeHeHune XHMMHUYEeCKOro cOCTaBa BOJABI NpHU Koaryiasuuu. DaxTopsl,
BIIMSIIOIME HAa 3PPEKTUBHOCTD MpoIecca KOAryJIsIIHH.

7. IlpuHIMNMATbHBIE TEXHOJOTUYECKUE CXEMbI KOaryJslMOHHBIX ycTaHOBOK. KoHTakTHas u oObeMHas
KOAryJsIUK. DJIEKTPOKOAryJIsAIUs.

8. XuMHueckue peakuuu, MpoTeKarollre Npu nu3BecTkoBaHUM Bojbl. [IpuMensemble pearentsl. [Iponecc
n3BecTkoBaHMs. OcBeTeHne BoJIbl (pMIbTpoBaHUEM. [IeHOYHOe 1 aAre3noHHOE (PUIBTPOBAHHE.

9. Mexanu3m 3azepkanus rpy0oaucriepcHbIX npumeceil. PacueT 10361 U3BECTH.

10. IIpunuun pa®otsl ocBeTnuTens. IloBeaeHne B3BELIEHHOTO clios B ocBeTauTene. [IpuHnunuanbabie
TEXHOJIOTUYECKHE CXEMbl YCTAaHOBOK JIJIs1 00paOOTKHU BOJIbI METOJIaMHU OCAXKICHHUSL.

11. Pacuer ocBeruteneil. OCHOBBI TeopuH pabOTHl (GUIBTpyrOmero cios. Pabora HachIIHBIX U
HaMBIBHBIX COPOLMOHHBIX (puinbTpoB. TpeboBanus, npeabsaBiseMble K GUIbTPYIOIIUM MaTepuaniam JUis
(UIBTPOB HACHIITHOTO ¥ HAMBIBHOTO THTIA.

12. ®U3UKO-XUMHUYECKHE TPOIECChl HOHHOTO oOMeHa. MloHooOMeHHBIE MaTepuaibl, TPUMEHsIEMbIE Ha
BOJIOIIOATOTOBUTENBHBIX yCTaHOBKaxX. ®dusnueckne M XUMHUYECKHE XapaKTEPUCTHUKU MaTE€pHAIOB
HOHHOTO 0OMeHa. OCHOBHBIE 3aKOHOMEPHOCTH HOHHOTO OOMEHa

13. Texnonorus karnonuposanus. Na-katnonnposanue. H-karnonuposanue. IIponecc coBmectnoro H-
OH-nonupoBanus Boabl. ['onogHas perenepanus.

14. Xumuueckoe obeccoiarBaHue BOJbl. TE€XHOIOTUS MOHUTHOTO (XMMUYECKOTr0) 00€CCOIMBAHUS BOJIBI.
Peakuuu, npoucxozsimye npu 00€cCcoMBaHUU BOJBI M IIPU pereHepalui aHUOHUTA.

15. ITpoueccsl nocnenoarensHoro H-OH-nonupoBanus Bozsl. IIpuHIMNNAanbHBIE CXEMBI HOHUTHOIO
o0OecconuBaHusi BOJbl C OJHOM M HECKOJBKMMH CTyNeHAMU (YIpOIIeHHas, IBYXCTyleH4aTas,
TpexcryneHyaras) pasaenpbHoro H-OH-uonuposanus

16.KoHCTpYKITMU COBPEMEHHBIX (PUIBTPOB: MPSIMOTOYHBIX, MPOTUBOTOYHBIX, (PUIHTPOB CMEIIAHHOTO
JeWCTBUS C pereHepanyell BHyTpU U BHE Kopiiyca GuibTpa.



17. Tonupli MK paboThl HOHUTHOTO GUIbTpa. CrOcoObI pereHepalyy U pereHeparmoOHHbIC PACTBOPHI
JUIE MOHUTHBIX GUIBTPOB. IIpsiMoii u 0OpaTHBIN NPOTUBOTOK.

18. Dxkcmyaranusi MFOHUTHBIX QUIBTPOB (YCTaHOBOK). CrocoObI KOMIIOHOBKH MOHUTHBIX (DHUIIBTPOB B
CXeMbI (KOJUIEKTOpHas, OJ1ouHast).

19. luHOBaIMOHHBIE TEXHOJIOTUHA HOHHOTO 0OMEHa. Y CIIOBUS MOBBIIICHUS 3P PEKTUBHOCTU TPUMEHEHUS
MOHHUTHBIX (DUITBTPOB.

20. TexHoNoOTUs AUCTUIUIALIUU BOJABI B UCIIAPUTEIIAX PA3INYHBIX THUIIOB.

21. Ob6nacTh MPUMEHEHHS TEPMUYECKOT0 00eccoNnBaHus BoAbL. [IpuHIIUT pabOThl HCTIapUTENEH.
Wcnapurenu kunsmero tumna. Mcrnapurenn ¢ BBIHECEHHOW 30HOM KUIIEHMUS.

22. VicnapuTesii MTHOBEHHOTO BCKUIAHUS. 3aBUCUMOCTb KauecTBa Mapa OT MPOyBKU HUCIIApUTENIEH.
[IpuunHBbI 3arpsi3HEHUs Napa: KareabHbld YHOC, U30UpaTeNIbHbII YHOC.

23. OcoOeHHOCTH HOHHOTO OOMEHA U MPOIIECCOB B HOHOOOMEHHBIX MEMOpaHax. DJIEKTPOAHAIIN3.
[TpuHIMNHATBHBIE CXEMBbI 3JIEKTPOIUATU3HBIX aIMapaTOB. DIEKTPOIUAIN3ATOPHI.

24. XapaKkTepUCTUKH EKTPOJUAIU3HBIX MeMOpaH. O6paTHbiil ocMoc. KoHCTpyKIMS U XapaKTepUCTUKU
00paTHOOCMOTHYECKUX MEMOpaH.

25. IIpoueccel, MpOTEKaIIUe B YCTAHOBKaX. ATMMapaThl U YCTAaHOBKHU IMPOIECCOB OOPAaTHOTO OCMOCA.
TpeboBanmst K Ka4eCTBY MCXOTHON BOJIBI, 00pabaThIBaeMOi MEMOpPAaHHBIMH CITOCOOAaMHU.

26. XapakTepucTUKa pacTBOPEHHBIX B BoJe ra3oB. 3akoH ['enpu- anbrona. Ilporeccol abcopouuu u

necopOIMu  Ta3oB. Kunernka nmecopOruu r1a3oB. TexHoNorus Jea’pandu  BOABL. |eXHOJIOTHS
JeKapOOHHM3AIIUN BOIBI.
27. KoHcTpykumu — aekapOOHH3ATOPOB. XUMHYECKUE  METOAbl  yJaJeHUus U3  BOJBI

KOPPO3MOHHOArPECCUBHBIX T'a30B.

28. Tepmmueckas peadpauus. Kiaccudpumkanms — pgeasparopoB. KoHcTpykumu — mea’paropos.
D¢ (heKTUBHOCTh TEPMUUECKON Jearpariuu.

29. MarauTtHble METOABI 00pabOTKM BOABI M 00paboTKa BoAbl peareHTamu. OOIacTH MPUMEHEHHS
MarHuTHOM 00pabOTKU BOJIbI B TEIIJIOIHEPT€TUKE.

30. OOpaboTka BOABI AJS TONYYEHHUS HEMPHUKHUIIAIONMIETO Huiama: oOpaboTka Boabl QocdaTamu,
KOMIIJIEKCOOOpa3yIoIMMH BELIECTBAMHU, aHTUHAKUITUHAMH.

31. MarautHbelii MeTox 00paOOTKM BOABI. DJIEKTPOMArHUTHBIE W MAarHUTHBIE QWIBTPHI  JUIS
obe3zxene3uBaHust Boabl. O0paboTKa BOJbI YIbTPa3BYKOM.

32. BogHo-xummueckue pexxumbl (BXP) Temmorexanyeckinx 00beKTOB. BOAHO-XMMUYECKHH KOMILIEKC
TOC. Ocnosuble 3aaun BXP. [yt nocrynienus npuMecei B UKIbI TapOTypOUHHON YCTaHOBKH.

33. TloBenenume mnpuMecedl BOJHOTO TEIUIOHOCHTENS B TMApOBOISHOM TpakTe. Hopmbl KadecTBa
TEXHOJIOTHYECKUX BOJ: /100aBOUHON (0OpabOTaHHOM) BOABI, MPSAMONW M OOpaTHOW BOJBI TEIUIOCETH,
KOTJIOBOM BOJIbI U ITapa MapOBbIX KOTJIOB.

34. Metoap! noanepxanusg BXP. Xumuueckuit KOHTposb paboyeil cpesibl TEXHOJOTHUECKUX KOHTYPOB.
CucreMa XMMHUKO-TEXHOJIOTUYECKOTO MOHUTOPUHTA I TEIUIOAHEPTeTUUECKUX 0OBEKTOB.

35. Cocras, CTpyKTypa U (hu3nyecKre CBOWCTBA OTJIOKEHHUH. YcaoBus o00pa3oBaHus TBepAoH (a3bl Ha
MOBEPXHOCTAX TEIJIO3HEPTeTUYECKOT0 000PYAOBAHMUS.

36. YcnoBHs BO3HMKHOBEHHSI IEIOYHO3EMENBHBIX, (Eppo- U aTIOMOCHIMKATHBIX , KEJIE300KUCHBIX,
xene30hochaTHBIX U METHOOKHUCHBIX HAKHIICH.

37. O0Opa3oBaHUE OTIOKEHUH JIETKOPACTBOPUMBIX coeArHeHui. OOpa3oBaHHe OTJIOKEHUH B MapoBOM
TpaKTe U CIIOCOOBI UX YAAJIEHUS.

38. OcHOBHbIE TPUYMHBI 3arps3HEHUs Mapa. MeToabl MpeloTBpaIleHUs] OTJIOKEHUH Ha
apoo0pa3yroIuX MOBEPXHOCTSIX HArpeBa.

39. Cnoco0bl yaaneHus OTIOXKEHUH C MOBEPXHOCTEH HarpeBa TEMJIOIHEPreTHYEeCKOro 0O0pyHIOBaHMS.
TexHoNMornu XMMHUYECKON MPOMBIBKH TETNI00OMEHHOTO 000pyAoBaHusa. CrocoOsl ynaaeHus npuMeceil B
MPOTOYHOM YacTU TypOUHBI.

40. OCHOBBI KOPPO3MOHHBIX MPOIIECCOB Ha 00OpYAOBaHWHM palOHHBIX TemioBbiX craHiui (PTC) u
KBapTaJIbHBIX KOTCJIbHBIX.

41. IlpuuuHbl ¥ BUIBI KOPPO3HMOHHOTO IMOBPEKICHHUS MeTajla maporeHeparopoB. (OCHOBHbBIE BHU/IbI
KOPpO3WM METAUIOB KOTJIOB M MEpPONpUATHS MO ee mpenoTBpameHuto. Kopposus T1pyd
naporeperpeBaresei, mapoBbIX TypOUH, KOHJIEHCATOPOB U CIIOCOOBI €€ MPeAyPEKICHUS.



42. XuMuuecKas 3aliTa TeIIOHEPTeTHISCKOTO 000pyI0BaHUs. Y CIIOBHsI MPUMEHEHHs. XHUMHYECKHE
Marepuabl.

43. BXP cucrem oxnaxaeHus KoHaeHcatopoB. Koppos3us obopymoBanus Termiocereid. buokopposus
TpyOOIPOBOOB ropstuero BojgocHabxenus. [1yTu nossienus Hanexxunoctu BXP.

44. OU3NKO-XUMHUYECKHE OCHOBBI MMOBEACHUS IIpUMecel B BOJHOM TeruioHocuTesne. OCHOBHBIE (DHU3HKO-
XUMHUYECKUE MPOIIECCHI, TPOTEKAIOLIME B BOJHOM TeIIoHOCUTeNe. MI3MeHeHnne CBOMCTB BOJIBI.

45. Beimenenue TBepaol ¢a3el B (GopMmMe HakMmM M TuiaMa. HopMupoBaHWE BOJHOTO pPEXHMaA
0apabaHHBIX KOTJIOB. METO/bI MOBBIIMICHUS YHCTOTHI HACBHINIEHHOTO mapa. [IpoMbIBKa HACKHIIIEHHOTO
rapa nuTaTeIbHON BOJIOM.

46. HazHauyeHue U OpraHu3alivs HelpepbIBHON MPOYBKU U PAacyeT €€ BeNUYUHbL. [laponpombIBOYHbBIE U
cernapaloOHHbIE YCTPOMCTBA.

47. Tunbl 1 yciioBusi 00pa3oBaHUs OTIOKEHHUH B MPSAMOTOUYHBIX U OapabaHHbIX KoTiaX. Koppekunonnas
00paboTKa KOTJIOBOW W MHUTATEIHHON BOJIBI.

48. Cnioco0sI pocharHOM 00pabOTKM KOTIOBOM BOJIbI, AMMHUHUPOBAHMS U THIPA3UHHON 00pabOTKH
MMUTATENBLHON BOJIBI.

49. IlpuMeHeHne KOMIUIEKCOHOB JIJIsl 00pa0OTKH nmuTaTenbHOM Boabl. Kimaccudukaiys mpoMbIIIIIEHHBIX
CTOUYHBIX BOJI. OCOOEHHOCTH UX OYUCTKH. MeTOAbl OUUCTKU TPOMBIIINIEHHBIX CTOKOB OT
He(TENPOIYKTOB.

50. CriocoObl KOHCEPBALIMK TEIIO3HEPTreTHYecKoro 00opyaoBanus. CTOSHOUHAs KOPPO3USL.
KoncepBanus TypOUH 1 SHEPreTUYECKUX KOTJIOB TOPSIYUM BO3yXoM. MTHIHOUTOPBI KOPPO3HUHU.

51. ITapokucnopoaHasi O4MCTKA U [1aCCUBALUs IOBEPXHOCTEN S3HEPIE€TUYECKOr0 000PYIOBaHMSL.

52. Metoabl 06pabOTKHU BOJ MOCTIE KOHCEPBAIIMU 000PYI0BAHMS U KUCIOTHON OYUCTKU. [IyTH
COKpAIIICHHS TIPOMBIIICHHBIX CTOKOB

Oopa3zen Ousera k nuddepeHINPOBAHHOMY 3a4€eTy 10 TUCHHUILINHE

I'PO3HEHCKUI T'OCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
KA®EJPA "TEIIVIOTEXHHUKA 1 TP ABJIUKA"

Hucuuninaa BomomoaroroBka

Cemectp - 5

I'pynma T3C-19, 9011-19

Buner Ne 1 (x 3adery 1o JUCHMITIMHE)

1. | ®U3UKO-XUMUYECKHE mponeccbl MOHHOT'O oomena. MoHooOMeHHEIE MaTcpurajibl,
MPUMCHACMBIC Ha BOAOMMOATOTOBHUTCIIbHBIX YCTAHOBKAX.

2. | [Ipumecu comeprkaiuecs: B mpupoaHoi Boae. Knaccudukaiiys npupoIHOi BOIBL.
Hazunauenue Boansl Ha TOC.

3. | OcnoBusle 3agaun BXP. [yt noctymnienus npumeceil B IUKJIbI MApOTYpOUHHOM YCTaHOBKH.

4. | Crioco6s! hochaTtHOM 00paOOTKH KOTIIOBOW BOJIbI, AMMUHHPOBAHUSI M TUIPAZUHHOMN
00pabOTKM MUTATENLHOU BOJIBI.

3aB. xadenpoit
«TennoTexHuka ¥ TUIPaBINKa P.A-B. Typnyes




7.3 Texkymuii KOHTPOJIb
Bonpockl K NPAKTHYECKUM 3aHATHAM

1. Dkcrutyaranusi HOHUTHBIX (QHIBTPOB (ycTaHOBOK). CriocoObl KOMIIOHOBKM MOHUTHBIX (DMIIBTPOB B
cXeMmbl (KOJUIEKTOpHAsI, O0uHas).

3. IIpou3BOAUTENBHOCTh BOJONOATOTOBUTENbHBIX YCTAHOBOK. TpPH OCHOBHBIE CHUCTEMbI TEXHHYECKOTO
BonocHaOxeuusd Ha TOC.

4. OcHOBHBIE ITOKa3aTeIN KauecTBa BOJbl. KeCTKOCTh, IEN0YHOCTh, pH, OKUCIIIEMOCTh, KOHLIEHTPALIUSA
MOHOB, KOHIIEHTpalLUs I'pyOOUCIIEPCHBIX PUMECEH, CyXOH 0CTaTOK, IPOKAJIEHHBIA OCTaTOK.

5 EcTecTBEHHBIM XUMUUYECKUN COCTaB MOBEPXHOCTHBIX M MOJ3EMHBIX MPUPOAHBIX BoA. OCHOBBI pacueTa
BOJIONOATOTOBUTEIbHBIX YCTAHOBOK. YJlaJleHUEe TIpyOOJUCHIEPCHBIX M KOJUIOMAHBIX IpUMeced U3
IIPUPOJHBIX BOJ.

6. DU3MKO-XMMHYECKHE OCHOBBI KOAryJsLMM HPUPOAHOM BOAbl.  XapakTepUCTUKAa M YCJIOBHUSA
IIPUMEHEHUS KOAaryyisHTOB. 3MeHeHHe XHMMHYECKOro cocTaBa BOAbI Npu Koaryiasuuu. Daktopsl,
BIMSIIOIME HA H3PPEKTUBHOCTD MIPOLecca KOATrYJISILHH.

7. [IpuHIMNHATBHBIE TEXHOJIOTHUECKUE CXEMBl KOAryJsIHOHHBIX YCTaHOBOK. KOHTakTHas u oObeMHas
KOaryJsiuu. DJIeKTPOKOAryJIsLus.

8. XuMuueckue peakuuu, MpoTeKarollye Npu u3BecTkoBaHuM Boabl. [IprMensemble pearenTsl. [Iponecc
u3BecTkoBaHus. OcBeTeHne Boibl (puiIbTpoBaHUEeM. [IeHo4YHOe 1 aAre3snoHHOe (PUIBTPOBAHUE.

9. Mexanu3m 3azepkanus rpyooaucriepcHbIX npumeceil. PacueT 103bl U3BeCTH.

10. IIpunuun pa®otsl ocBeTnuTens. IloBeaeHne B3BELICHHOTO ciliosl B ocBeTauTene. [lpuHnunuansable
TEXHOJIOTUIECKHE CXEMBI YCTAHOBOK JUIst 00paOOTKH BOBI METOJJAMH OCAXICHUSI.



7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

Ta0mauna 7
I[nanupyemble pe3ybTaThbl 0CBOeHHs1 | KpuTepuu oneHnBaHus pe3yJbTaToB 00y4eHHs HaumeHnoBaHu
KOMIIeTeHI[HH e
MeHee 41 0a10B 41-60 6an10B OLIEHOYHOT 0
(HeyOBJIeTBOPHUTENb | (YIOBJIETBOPUTEIbH 61-80 6a10B 81-100 6a/10B cpeacTBa
HO) 0) (xopo1o) (OTJAMYHO)

OIIK-3 Cnocoben ACMOHCTpUPOBATh IPUMCHCHHC OCHOBHBIX cIoco0oB MOJIy4CHU, Hp606p330BaHI/I$I, TPaHCIIOpTa U UCIIOJIb30BaHW A TCIIJIOTHI B
TCINIOTCXHNYCCKUX YCTAHOBKAX U CUCTCMaAX.

3HaThb:

— HOpPMAaTHUBHBIE U IIPABOBbIE
JIOKYMEHTBI B CBOEH
npodeccuoHaIbHOMN 1S TeIbHOCTH;

— OCHOBHBIE METO/IbI, CITIOCOOBI U
CpEJCTBA MOJIYUYCHUs], XPAHEHHUS,
nepepadoTKu MHPOPMaIUH;

— OCHOBBI pacueTa
BOJIONOJITOTOBUTENIbHBIX YCTAaHOBOK,
OCHOBHBIE [10Ka3aTEIN KaueCcTBa
BOJIbI;

— OCHOBHBIE CXEMBI BOJIOIIOATOTOBKY Ha
TOC n ADC, UCTOUYHUKH 3arpsI3HEHUS
TEIJIOHOCUTENS] Ha KOTEJIbHBIX
YCTaHOBKAX;

—  (UBUKO-XMMHYECKHUE OCHOBBI
MOBE/ICHNUS IIPUMECEN B BOAHOM
TEIJIOHOCHUTEIE.

@parMeHTapHbIe
3HaHUA

Henonnaele 3HaHusA

CdhopmupoBaHHbBI
e, HO
coJiepKaIue
OTJICTbHBIC
npo0OeIbl 3HAHUS

CdopmupoBaHHBI
e
CHCTEMATUYCCKHE
3HAHUS

yMeThb:

YacTuuHbIE YMEHUS

Henonurie
YMEHHUS

YMeHuUs MOIHEIE,
JIOMTYCKAKOTCSI

CdopmupoBaHHBI

Bompock! k
pyOeKHBIM
aTTeCTalUsIM,
YCTHBIH OIpoC,
PI'P temsbl
MIPAKTUYECKUX
u
1a00paTOPHBIX
pa0or.




— y4acTBOBaTh B pa3paboOTKe
MIPOCKTHOM M pabouel TeXHUIECKOM
JOKYMEHTaIUuH, 0(OPMIICHHH
3aKOHYEHHBIX MPOEKTHO-
KOHCTPYKTOPCKUX padoT B
COOTBETCTBUU CO CTaH/IaPTAMU,
TEXHHUYECKUMHU yCIOBUSIMU H
JIPYTMMU HOPMaTUBHBIMU
JIOKyMEHTaMU;

— TIPUMEHSATHb COBPEMEHHBIE
TEXHOJIOTHH JIeadpalluu BOJIbI U
JeKapOOHU3AIUH BOJIBI;

— OMNpeAeNsiTh U PeryIupoBaTh BOJHO-
xuMuueckue pexumsl (BXP)
TEIUIOTEXHUUYECKUX 00bEKTOB
UCIIOJIB3YS] COBPEMEHHBIE CPEICTBA
U3MEPEHUs © KOHTPOJIS;

— coOMI0AaTh SKOJIOTHYECKYIO
0€30MacHOCTh IPU MOATOTOBKE BOJIbI
U OCYILECTBIISATH 3KO-3aIUTHBIE
MEPONPUITHS U MEPOTIPHUSITHS 110
SHEPIro- U PecypcocOEepeKEeHHUIO.

HEOOJIBIIINE
OLIMOKHU

YmMmenusa

BJIAIETD:

— CHOCOOHOCTBIO aHAJIU3UPOBATh
HaY4YHO-TEXHUUYECKYIO0 HHPOPMALIUIO,
M3y4aTh OTEUYECTBEHHBIN U
3apyOeKHBII OIBIT IO BOIIPOCaM
MOJITOTOBKH BOJIBI;

— METOJIaMH IpeIBapUTEIbHOM
OYHUCTKH BOJBI OT MEXaHUYECKHX
npuMecel U coaeo0pa3yromux
JJIEMEHTOB;

YactuuHoe BJIaJACHUC
HaBbIKaMH

Hecucremarnueckoe
MIPUMEHEHUE
HaBBLIKOB

B
CHCTEMaTUIECKOM
NPUMEHEHUHU
HaBBIKOB
JIOTTyCKaIOTCS
poOeTbI
3HAHUU

Ycnemnoe u
CHCTEMAaTHYECKOE
MIpUMEHEHNE
HABBIKOB




IMPUHIUITHAIIBHBIMHA
TEXHOJIOTHYCCKHUMHU CXEMaMU
KOaryJsiiMOHHLBIX YCTAHOBOK;
IMPUHIUIIHAJIIBHBIMU CXEMaMHA
OYMCTKH BOJbI, YCTAHOBJICHHUA BOOHO-
XUMHYECCKOI'0 pCKumMa
TCIINIOTEXHUYCCKOI'O O60py,I[OBaHI/I$I.




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jns  ocymiecTBICHUS TPOLEAYp TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U IMPOMEXKYTOYHOU
aTTecTalii OO0YJaroIIMXCsl CO3JIaHbl (POHJIBI OIICHOYHBIX CPENICTB, aJaNTHPOBAHHBIC JJISi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE WMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMe pe3yIbTaTOB OOYYEHHS M YPOBECHB
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJICHHBIX B oOpa3oBaTenbHOW mporpamme. Dopma
MPOBEACHUS TEKYIIeH aTTecTalluud g CTYJACHTOB-UHBAJIUJOB YCTAHABIMBACTCS C  y4E€TOM
WHIVUBUAYAIBHBIX TMcuxodu3udecknx ocoOeHHocTel (YyCTHO, MUChMEHHO Ha Oymare, MUCHhMEHHO Ha
KoMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIONIB3YIOTCS (POHJIBI OLICHOYHBIX CPEICTB C yKpYyMHEHHbIM ImpudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OO0CCIIEYMBAET TEXHUYECKOE COINMPOBOXACHHWE CTyAeHTy. [lpum
HEOOXOIMMOCTH CTYICHTY-UHBATUAY MPEIOCTABIISICTCS TOTIOTHUTEILHOE BPEMS JIJIsl TOJATOTOBKH OTBETA
Ha »JKk3aMmeHe (wnu 3adere). OOydvarommecs € OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSL U
oOydaroluecss HMHBAIUABI 00ECIEYMBAIOTCS TMEYATHBIMU M 3JIEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbS 110 3PEHUIO:

- JJISl  cJenbIX: 3aJaHus JUIS BBIOJIHEHHS HA CEMUHApax U TPAKTHUECKUX 3aHATHUAX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnss win B BUIE 3JIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBI0 KOMIIBIOTEpPA CO CIENHMATM3UPOBAHHBIM TMPOTPAMMHBIM OOECIIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCHUCTEHTOM; MTUCHhbMEHHBIE 3a/I1aHUS BBIMOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpPE CO CIENUATHU3UPOBAHHBIM MPOTPAMMHBIM
obOecrieyeHrneM ISl CJETBIX JIMOO HAJIWKTOBBIBAIOTCS ACCUCTEHTY; OOYYarOIIMMCS 7S BBITOTHEHUS
3aJlaHusl TIPU HEOOXOJUMOCTH TIPEIOCTABIIAETCS KOMIUICKT MAChMEHHBIX TPHUHAICKHOCTEH M Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpaiisg, KOMIBIOTEp CO CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM JITIS CIICTIBIX;

- 1S caadoBuasimmMx: o0ecreunBaeTCsd WHANBUAYAIbHOE PAaBHOMEPHOE OCBEICHHWE HE MEHEe
300 mrokc; oOydJaromMMCsl JUIsl BBITIOJIHEHWsI 3aJaHUs TMPU  HEOOXOIUMOCTH TPEIOCTaBIISETCS
YBEIUYUBAIOINIEEC YCTPOMCTBO; BO3MOXKHO TaKXKE WCIOIb30BaHHE COOCTBEHHBIX YBEITUYMBAIOIINX
YCTPOMCTB; 3a/1aHusl JJI BHITIOTHEHUS 33JaHU OPOPMIISIFOTCS] YBEITHUEHHBIM HIPUPTOM;

2) JUTSL UHBAJTUIOB U JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MO CJIYXY:

- ISl TJIYXMX M cJadocablammx: o0ecreurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIONIEH anmaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHUS, npu HEOOXOIMMOCTH oOydJaronumcs MPEAOCTaBIISACTCS

3BYKOYCHUJIMBAro1as arraparypa WHAUBUAYAJIbHOTO II0JIB30BAaHUA, IpeaOCTaABIAIOTCSA yCIyru



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIepeBOAUMKa (TOMUMO TpPEOOBAaHUH, BBITONHSIEMBIX COOTBETCTBEHHO ISl CJCMBIX H
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HAPYUICHUSMH PEYH, TIYXHX, CIA0OCHBIIIANUX JICKIUA H
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYUICHUSMHU ONOPHO-JABHTaTEIBHOIO armapara, HapyHICHUSMHU JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BEITIOJTHSIOTCS HAa KOMITBIOTEPE CO  CICIUATM3UPOBAHHBIM IMPOTPAMMHBEIM  O0ECIICYCHUEM  WJTH
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBIMOJIHEHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX pabOT), POBOJUMEIC B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOM opMe myTeM oripoca, 6ecebl ¢ 00ydaroumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JInteparypa

1 Kombuio A.C. BogonoaroroBka B sHEpreTHKe [ DIEKTPOHHBIN pecypc]|: yueOHoe mocodOue st
By30B/ KonbiioB A.C., OukoB B.®., JIaBbirun B.M.— DneKTpoH. TEKCTOBbIE JaHHBIe.— M.:
Wznarenbekuit mom MOU, 2016.— 310 ¢c.— Pexum mocryna:
http://www.iprbookshop.ru/55890.html.— 5BC «IPRbooks»

2 Komnsuto A.C. IIpornecchl u anmnapatsl NepeoBbIX TEXHOIOTHHA BOJAOMOATOTOBKU U UX
IIPOrpaMMHUPOBAHHBIE pacyeThl [ DIEKTPOHHBIN pecypc]: yueOHoe nocobdue/ Konsiios A.C.,
OuxkoB B.®., Yygosa HO0.B.— DnektpoHn. TekcToBble JaHHbIe.— M.: M3naTensckuii tom MOU,
2016.— 222 c.— Pexwum noctyna: http://www.iprbookshop.ru/55940.html.— 3B5C «IPRbooks»

3 AmnmnapaTsl MarHUTHOM 00paboTku Bojbl. [IpoekTrpoBanue, MOIeTMPOBaHUE U UCCIIEIOBaHHE
[DnexTponHbIi pecypc]: MmoHorpadust/ C.H. AHTOHOB [u Jip.].— DIEKTPOH. TEKCTOBBIE
nanHble.— CraBpononb: CTaBponoJIbCKHUN FOCYyIapCTBEHHBIN arpapHblil yausepcuret, AI'PYC,
2014.— 220 c.— Pexwum noctyna: http://www.iprbookshop.ru/47283.html.— 3B5C «IPRbooks»

4 HTusu JI.H. Xumus Boasl. Bononoaroroska [DnekTpoHHbIH pecype]: yuebHoe nocodue/ Iusu
JI.LH.— DnektpoH. TekcToBble TaHHbIE.— ToMCK: TOMCKHI MOJUTEXHUYECKUN YHUBEPCHUTET,
2014.— 83 c.— Pexxum nocryna: http://www.iprbookshop.ru/34732.html.— 9BC «IPRbooks»

5 Bononoaroroska u BogHo-xumudeckue pesxxumbl TOC u ADC [DaeKkTpoHHBIN pecypc]:
nabopaTopHBI MpakTUKyM. YueOHoe nocodue/ B.A. Yk [u ap.].— DIEKTPOH. TEKCTOBBIE
naHHbIe.— MuHCK: Bermiimias mkona, 2012.— 159 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/20204.html.— 3bC «IPRbooks»

B) UHTEpHET-pecypcehl
HNuTepHer pecypc - WWW.QStou.ru, siekTpoHHble O6ubnuoreunsie cuctemsl (OBC):
«IPRbooksy, «KoHcynbTaHT cTyaeHTay, «Ibooksy, «JlaHby.

1. | gostvoda.ru»ochistka-vody-v-kotelnyh

bwt.ru» st mpomeinuienHOCTH Teruosneprerukarboiler
superfilter.rusvodopodgotovka.htm



http://www.gstou.ru/
http://gostvoda.ru/
http://gostvoda.ru/ochistka-vody-v-kotelnyh
http://www.bwt.ru/
http://www.bwt.ru/prom/
http://www.bwt.ru/prom/teplo/
http://www.bwt.ru/prom/teplo/boiler/
http://superfilter.ru/
http://superfilter.ru/vodopodgotovka.htm

book-gu.ru»2013/03/water/

gazovik-teploenergo.ru>index.php?id=1272
proektant.org»
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akva-kompozit.rurindex.php...article/42...201...kotelnyh

I) IPOrpaMMHOE 1 KOMMYHHKALIMOHHOE o0ecrneyeHue
Cpencta obecrnieueHusi OCBOCHUSI TUCIUILIAHBI
Pacuernbie komnwsrotepubie mporpammbl: MATHCAD, EXEL.

1. DnexTpOHHBI KOHCIEKT JIEKIMHA W DIIEKTPOHHO-OOYYAIOUIMH KOMIUIEKC [0 JAWCHUIUINHE
«DPU3MKO-XUMHUYECKHE OCHOBBI IIOATOTOBKY BOJABI Bogonoaroroska
2. Borpocsl U TeCThl 1151 KOMIIBIOTEPHOTO TECTUPOBAHUS CTYIEHTOB.

3. 9.2 MeToanyeckue yKa3aHusi 0 0CBOEHHIO TUCHUIIMHBI (Ipriokenue 1)

10. MaTepuajibHO-TEXHHYECKOE o0ecriedeHne TUCIHIINHBI

Kracc ¢ mepcoHaJIbHBIMH KOMIBIOTEPAMH IS TIPOBEACHHS MPAKTHYCCKUX 3aHSATUA U BUPTYATbHBIX
nabopaTopHbIX paboT. YueGuas aymutopus kadeapsl "T wm I, Ne2-21, Nel-19° cHaO)KeHHas
MYJbTUMEANHHBIMU CPEICTBAMH IS IIPEACTABIICHUS IPE3CHTAINN U TIOKa3a Y4eOHBIX (DUITBMOB.

[IporpamMma coctaBiena B coorBercTBuu c TpeOoBaHusiMu PI'OC u ¢ yderoM peKOMEHAAUUN IO
HanpasiieHuto moarotoBku 13.03.01 «TemnosHepreTuka v TEIIIOTEXHUKA.
Haaunuue o6opynoBanust u TCO no qucuuminte «Bogonoaroroska)

1. THUmoBoii KOMILIEKT Y4eOHOTO 000PYAOBaHUS: CTEH/I THIPABINYECKUN YHUBEPCATbHBIN
"DxcnepuMeHTallbHasg MexaHuka sxuakocta" IMXK-09-14J1P-01
(14 maGoparopHbIX paboT)

2 Buptyansable 1aboparopHbie paboThl:  «JlabopaTtopHblil Komiieke ['unpaBaukay;
«'mapomalinHel ¥ THAPONIPUBOIBIY; «lccaenoBanne OTKPBITOro NOToKay; «I uapaBnuyeckoe
MOJIEIUPOBAHHUE KOJIBLIEBBIX, TYIUKOBBIX, UJI KOMOMHUPOBAHHBIX TPYOOIIPOBOIHBIX CETEM.
[TporpamMMmHbIil 1abopaTtopHblil KomIuieke "I 'napasnuka”

(45 naGopaTopHbIX paboT)

3 KoMnjekThbl JIAKATOB (pa3Mep 560x800 MM)I W3o0pakeHne HaHECEHO Ha IJIACTHKOBYIO OCHOBY TOJIIMHOI 4
MM 1 pazmepoM 560x800 mm. M300paskeHne obmamaeT BOJOCTONKIMH CBOMCTBaMH. KaXkplil mitakaT IMeeT 3JIeMEHTHI KPETIeHUs
K CTCHE.

KommekT minakatoB «I ujapasnuka u rugponpuBoay (16 mr.)

&b

1 :‘)JIeKTp()HHbIe IIJIAKATBI JIeMOHCTpaIMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTUMEINA-IIPOEKTOPa (KOMIUIEKT 3JIEKTPOHHBIX
miakatoB Ha CD, mynsTuMenua-npoektop BENQ, HoyTOYK, 2kpan 1,5x1,5 m):

['unpasnuka u ruaponpuson (171mrT.)

IlpesenTanumn:

OcHoBHBIE cXeMBI Bogornoarotosku Ha TOC.

[Tpumecu coneprkanuecs B npupogHoi Boae. Knaccuduxanus npupogHoi BOAbI.

OCHOBHBIC ITOKa3aTeIN KauyecTBa BOJbI.

Du3nKo-XxuMHYEeCKEe OCHOBEI KoaryJjsanuuu HpHpOHHOﬁ BO/JBI.

HpI/IHLII/IHI/IaHBHBIC TCXHOJIOTHYICCKHUEC CXCMbI KOAr'yJIsINUOHHBIX YCTAHOBOK

OcBeTsieHre BO/Ibl PHIBTPOBAHUEM.

N[OOI WN RO O

[TpuHIMIHATBHBIE TEXHOJIOTHYECKHE CXEMbI YCTaHOBOK JJIsl 00paOOTKH BOBI METOJaMHU
OCaXKIEHUS

(ee]

OCHOBHBIE 3aKOHOMEPHOCTH HOHHOT'O OOMEHA.

9 XuMuueckoe 00eCCOIUBAHUE BOIBI.

10 TepMuyeckoe 00€CCOTMBAHKIE BOIBI

11 MarHuTHBII MeToJT 00pabOTKH BOJIBI.



http://book-gu.ru/
http://book-gu.ru/2013/03/water/
http://gazovik-teploenergo.ru/
http://gazovik-teploenergo.ru/index.php?id=1272
http://www.proektant.org/
http://akva-kompozit.ru/
http://akva-kompozit.ru/index.php/component/content/article/42-districtwatertreatment/201-metody-vodopodgotovki-kotlov-i-kotelnyh

Ipunoxenue 1

MeToanyecKue yKa3aHusi 10 0CBOCHHIO THCHHUIIJIMHBI
«Bogonoaroroska

1. Meroauueckue yka3aHus AJds O0y4alOIIUXCHA IO IJAHUPOBAHMIO W OPraHU3aALMH
BpeMeHHU, He00X0IMMOro0 /1JIsl OCBOEHHUS TUCHUILINHBI.

N3yueHne peKkoMeHayeTcss HauaTh ¢ O3HAKOMJICHHUsS ¢ pabodell mporpaMMoi JAUCIUILINHBI, €€
CTPYKTYpO#l U cojaep)KaHHeM pa3/ieioB (MoAyseil), pOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCA C
y4e0HO-METOIMICCKUM ¥ HHPOPMAITMOHHBIM 00CCTICUCHUEM JTUCIUATLITNHBIL.

Huctumnmua «BoaonmoAroroBka» cocTouT #3 18  CBA3aHHBIX MEXAYy CO00K0 TeM,
o0ecreynBaroIuX MMOCIeI0BaTeIbHOE H3yUEHNE MaTepraa.

OO6yuenue 1o aucuUIUIMHE «B0IONOATOTOBKa» OCYIIECTBISIETCS B ceayoumx Gopmax:

1. AyauropHble 3aHATHS (JCKIUU, TPAKTHYCCKHUE/CEMHUHAPCKUE 3aHSATHS).

2. CamocrostenpbHass pabota cryaeHTa (IOArOTOBKAa K JIEKUUSAM, OPAKTHYECKUM/
OPAKTUYCCKUM 3aHSTHSIM, Tectam/pedeparaM/IoKinaiam/cce, U UHBIM (opMaM MHCBMEHHBIX PadoT,
BBITNIOJTHEHHE aHaIKM3a KeHCOB, MHANBUAYAIbHAS KOHCYJIBTAIUS C TIPEIOIaBaTesIeM).

3. UntepaktuBHble (QOpPMBI TIPOBEACHUS 3aHATUH  (KOJUIOKBHYM, JICKIHS-AUCKYCCHS,
IPYNIOBOE pelieHue keiica u ap.hopMsl).

VY4eOHbIN MaTepHua CTPYKTYPUPOBAH M H3yYeHHE AUCUUIUIMHBI IPOU3BOANTCS BTEMAaTHYECKON
nocneaoBaTenbHOCTH. KakaoMy NpakTudeckoMy/ CEMHHAPCKOMY 3aHSATHIO M CaMOCTOSITEIbHOMY
U3YYCHHUIO MaTepualia TPEAIIeCTBYeT JIGKIHA O gaHHOW Teme. OOydaromumecss CaMOCTOSATEIBHO
MPOBOST MPEIBAPUTENHHYIO MTOATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUECKOE y4acTUE B
00CYXJIEHUH TEOPETHYECKUX BONPOCOB, pazdope MpOOIEMHBIX CHTyallMd M TIOMCKOB MYyTEH HX
pemieHus. MHorue mnpoOieMbl, H3ydyaeMble B Kypce, HOCAT IUCKYCCHOHHBIM XapakTep, uTO
npernonaraeT MHTEPaKTUBHBIN XapakTep MPOBEICHHs 3aHATHI Ha KOHKPETHBIX MpUMepax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipu wu3ydyeHum Kypca cieayeT BHHUMATENbHO CIyIIaTh M KOHCIEKTHPOBAaTh MaTepual,
U3JaraeMplii Ha AayAMTOPHBIX 3aHATUAX. /I ero TOHWMaHWS W KAYeCTBEHHOTO YCBOCHUS
pEeKOMeH IyeTCsl ClIeAyIoIIas MoCie10BaTeNbHOCTDb JeHCTBUI:

1. Tlocne okoHYaHUS Y4YEOHBIX 3aHATUH JUIA 3aKPEIUICHUS MaTepualia IMPOCMOTPETh H
0o0ayMaTh TEKCT JIEKLMH, NMPOCIYIIaHHON CerojHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15

2. IIpn moAroToBKE K JIEKIMM CIEAYIOIIEro JHS IMOBTOPUTH TEKCT MpeabIayIIed JEKIUH,
HOAYyMaTh O TOM, Kakasi MOKeT ObITh cieayromast tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paboThl ¢ auTeparypoil B Ombauoreke (mo 1
qacy).

4. Ilpy NOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHATHIO TIOBTOPUTH OCHOBHBIE MOHSATHUS
[0 TeMe, U3YYUTh NpHUMEpHl. Pelas KOHKPETHYIO CHUTYalWIO, - MpPEABAPUTENBHO MOHAThH, KaKOH
TEOPETUYECKUI MaTepuan HYyXXHO HCIHOJb30BaTh. HaMeTWTh MiaH pemieHusi, MmornpoOoBaTh Ha €ro
OCHOBE PeluTh | - 2 mpakTU4Yeckue cUTyanuu (J1ad.paboTsl).

2. Meroauyeckue yKazaHHus 110 padoTe 00y4aommxcsi BO BpeMsi IPOBeIeHHUS JTEeKIUH.

Jlekiiuu  nmaroT  OOy4yaroIIMMCS ~ CUCTEMAaTHU3UWPOBAaHHBIE  3HAHUS 1O  JIUCIMILUIMHE,
KOHLOCHTPUPYIOT HMX BHHMAaHHE Ha HauboJiee CHOXKHBIX M Ba)KHBIX BoIIpocax. HGKHI/II/I 00BIYHO
U3J1aratoTcsl B TPAIULMOHHOM WM B MpoOieMHOM cTuiie. /s cTyeHTOB B OOJIBIIMHCTBE CIy4yaeB B
npobieMHoM cTuiie. [IpoGieMHbI CTHIIb MO3BOJISIET CTUMYJIHUPOBATh AKTUBHYIO IO3HABATENIbHYIO
JeSITeIbHOCTh O0YYAIONUXCS U WX MHTEPEC K JUCLHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
npuberaTb K MPOTUBOIOCTABICHUSM U CPaBHEHUSM, Jef1aTh 0000IEHNs], aKTUBU3UPOBAaTh BHUMAHUE
06yqafonmxc;1 MyTEM IMOCTAHOBKHA HpOGJ’IGMHBIX BOIIPOCOB, MOOUIPATH JUCKYCCHIO.

Bo BpeMs JEKIIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCHEKTHpPOBAaHUE Yy4eOHOTro
MmarepHana, oOpamarb BHUMaHUE Ha (HOPMYIMPOBKM M KaTETOPHM, PACKPBIBAIOLINE CYTh TOTO HIIU
HWHOTO SABJICHUA, WX NPOUCCCOB, BBIBOJABI U MPAKTUYCCKUC PCKOMCHAAIINH.



KoHcnekT nexknuu sydie Nmoapa3AeisTh Ha MYHKTHI, COOMIOAas KPACHYIO CTPOKY. DTOMY B
0010l cTeneHn OynyT CocOOCTBOBATH BOMPOCHI ITUIaHA JIEKIMH, MPEII0KEHHBIE TPETOAaBATEISIM.
Cnenyer oOpamarh BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JENaeT MpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHOY, «XOPOIIO 3alIOMHHUTH» M T.N. MOXKHO JI€1aTh 3TO U C MOMOIIBIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOJUYEPKUBAsi TEPMUHBI U ONIPEICTICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpaIlleHHWH, aOOpeBHATyp M CUMBOJIOB.
OpHako npu nanbHeiel padboTe ¢ KOHCIEKTOM CUMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIPUITHS TEKCTA.

Paborass Hajg KOHCHEKTOM JIEKIMH, HEOOXOIMMO HCIIOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpaATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAN MpernoaaBatenb. IMeHHo
Takasi cepbe3Has, KpOmoTiuBas padoTa C JICKIMOHHBIM MaTepHaIOM MO3BOJHT TIyOOKO OBIA/IETh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nekuuil gaercs B paboueil mporpaMme JIUCHUIUIMHBIL.

3. MeTtoanyeckue yKa3aHus o0y4yaomumcs no NMOATr0TOBKE K
NPaKTHYeCKUM/CEMHHAPCKUM 3aHATUIM.

Ha npakTuyeckux/ceMUHApPCKUX 3aHATHSAX MPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHH
KOHKPETHBIX CHUTYallHid, CIIOCOOHOCTh Ha OCHOBE TIIOJYYEHHBIX 3HAaHUH HaXOAWUTh Hamboee
3¢ (deKkTUBHBIE pelIeHUs MOCTABIECHHBIX NPOOJIeM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TEMaTHKEe CEMUHAPCKUX 3aHSATHM.

CryneHTy peKOMEHIyeTcs CeyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C TIIJJAHOM HPAKTHYECKOT'O/CEMHHAPCKOTO 3aHATHS, KOTOPBIA OTpaKaer
CoJIep>KaHUEIPeITIOKEHHOU TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JIUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMaHHE
HAa  CaMOCTOSITeNIbHOE  HM3yuye€HHE PEKOMEHJIOBaHHOW  nuTeparypel. Ilpm  Bcell  mosHOTE
KOHCIIEKTUPOBAHHUS JICKIIMH B HE HEBO3MOXKHO M3JI0KHTH BECh MaTepHall M3-3a JIMMHUTA ayIUTOPHBIX
yacoB. [losTomy camocrostenbHas pabota ¢ ydeOHMKaMH, Y4eOHBIMU TOCOOMSIMM, HAy4HOM,
CIPAaBOYHOM JIMTEpaTypol, MaTepuaiaMy NMepUOINYEeCKUX M3/aHui U VIHTepHeTa sBisercs Haubosee
3¢ (EeKTUBHBIM  METOJOM  TOJYYEHHUS  JIOTIOJIHUTENBHBIX  3HAaHUM, TO3BOJSET 3HAYUTENBHO
aKTHUBU3MPOBATh TPOIIECC OBJIAJACHHUS HHPOpPMAIMEH, CIOocOOCTBYyeT 0OoJiee TIIyOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 M3ydaeMod TeMe HEeoOXOIWMO BBIYYHTh HAaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIN
1es1iecoo0pa3Ho BECTH € CaMOr'o Havaja 3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBITIOJIHUTE JOMaIlIHEE 3aaHuE;

6. [IpopaGoTath TECTOBBIE 3aJaHUS U 33]]a4H;

7. ITpu 3arpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K IPETIOAABATEIIIO.

PesynbpTar Takoi paboTHI JOJIKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTYJIEHTa CBOOOTHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh W YYaCTBOBAaTh B KOJUIGKTUBHOM OOCYKIECHUU
BOIIPOCOB HM3Y4aeMOW TEMBbI, TMPABUIBHO BBIMOIHATh TPAKTHYECKUE 3aJaHUS W WHBIC 3aJIaHusl,
KOTOpPBIE JAOTCS B JOHJIE OIEHOYHBIX CPEJCTB AUCIUTLIHHBIL.

3. MeToanyeckue yKkazaHusi 00y4aruMcs M0 OPraHu3alui caMoCTOSITeIbHON padoThl.
Llenb opranu3anuu camMOCTOSITENbHOM paboThl MO AMCHUILINHE «B00MOATrOTOBKa» - 3TO YIriIyOJieHue U
pacuipeHe 3HaHUM B 00JacTH TEXHOJOTMHM OYMCTKHM TEIUIOHOCHUTENS M 00eCledeHUs] ONTHMaIbHOTO
BOJHO-XUMHYecKoro pexnma Ha TOC, ADC U npOMBIIUIEHHBIX KOTEJIBHBIX YCTAHOBKAaX M KOTEJIBHOTO
obopynoBanus B cucreme KKX.
(GopMHpOBaHKE HABBIKA M MHTEPECA K CAMOCTOATENbHOM MO3HABATEIbHON 1EATEIIBHOCTH.
CamocrosTenbHas padoTa 00ydaroUIuxcs SIBISETCS BaXHEUIINM BUIOM OCBOEHUS COJCPKAHUS
JUCLUIUIMHBL, TOATOTOBKH K MPAKTUYECKUM 3aHATHSM U K KOHTPOJIbHOU pabore. Croaa ke OTHOCSTCA
U CaMOCTOATENIbHOE YriayOlleHHOe u3ydeHue TeM jauciumuiuHel.  CamoctosTenbHas palorta
IpeACTaBIsieT coOOH MOCTOSHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO IMpolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, UYTO IOCIY>KUT B OYIyIleM OCHOBAaHHMEM Ui HANUCAHUs



BBIITYCKHON KBaTM()PUKALMOHHOM paboThl, IPAKTUYECKOIO IPUMEHEHHUS MOTYYEHHBIX 3HAaHHUH.

Opranuzanys caMOCTOSTEIbHON paboThl 00YUYaAIOIIMXCSl OPUEHTUPYETCS HA aKTUBHBIE METO/bI
OBJIQJICHUSl 3HAHWAMM, DPA3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Tepexox OT MOTOYHOIo K
UH/IMBUYaJIM3UPOBAHHOMY O0YyUEHHIO, C YYETOM MOTPEOHOCTEN 1 BO3MOKHOCTEH JTMUHOCTH.

[IpaBunbHasg oOpraHu3alUsi CaMOCTOSTENBHBIX Y4EOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTb,
nenecooOpasHoe MIaHHUPOBaHUWE pabodYero BPEMEHHU II03BOJIAET CTYIEHTaM pa3BUBATh YMEHUS H
HaBBIKM B YCBOGHUHU M CHUCTEMAaTH3allMM IPUOOpETaeMbIX 3HAaHUM, 00ecreuynBaTh BBHICOKUN YPOBEHb
yCIIEBAEMOCTH B MEPHO 00yUEHUs, TOTyYUTh HABBIKH MMOBBIIICHUS TPOPECCHOHATHHOTO YPOBHSI.

[ToaroroBka K MPAaKTUYECKOMY 3aHATHIO BKJIIOYAET, KpPOME MpopabOTKM KOHCIEKTa U
IPE3EeHTAllMK JIEKLUH, HOUCK JINTepaTypbl (IO PEKOMEHJOBAHHBIM CIHMCKaM M CaMOCTOSATENBHO),
HOJATOTOBKY 3aroTOBOK JJISi BBICTYIUIGHHH IO BONPOCaM, BBIHOCUMBIM UIi OOCYXAEHHUS IO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOT'YT BKJIKOYaTh LUTAThI, (AKTHI, CONOCTaBIECHUE PA3INYHBIX
NO3ULMH, COOCTBeHHbIE MbIcHU. Ecnum mnpobinema 3amHTEpecoBajia OO0YdYalOMIErocs, OH MOXET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha NPAaKTUYECKOM 3aHsTuu. [IpakTrueckoe3aHsTHE - 3TO,
IpeXJe BCEro, IUCKYCCHs, OOCYXICHHE KOHKPETHOM CHUTyallMd, TO €CTh NPEAINOoJIaraeT yMEHHE
BHUMATEJIbHO CIYyLIaTh WIEHOB MaJIOM IpyHNbl M MOJAEPATOpa, a TaKXKe CTaparhCsi BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC WM W TPEIJIOKEHHs, YTOUHATh M 33]]aBaTh BOMPOCHI KOJUIEraM
10 00CYX/ICHUIO.

[Ipy moAroToBke K KOHTPOJBHOM padboTe OOy4aroUIuiicsl IOJDKEH IOBTOPATH IMPONICHHBIN
MaTepuag B CTPOIOM COOTBETCTBUHM C Y4eOHOW NpOrpaMMoOM, MCHOIb3ys KOHCIEKT JIEKUUH u
JUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipy HEoOXOAMMOCTHM MOXXHO OOpaTUThCA 3a
KOHCYJIbTallMel U METOMYECKOI MOMOIIIBIO K ITPEI01aBaTelIto.

CamocrosTenbHas paboTa peaan3yercs:

— HEIMOCPE/ICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIMSX, IPAKTUYECKUX 3aHATHSX;

— B KOHTaKT€ C TpenojaBarejeM BHE PAMOK pAaCIHCaHUs - HAa KOHCYJIbTAIUSAX 10 Y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, NPHU JUKBUIALWU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WH/IMBUIYAIbHBIX 33aHUHN H T.JI.

— B Oubnuoreke, noma, Ha Kadeape NpPHU BBINOJHEHHMH OOYJalOIUMCS YYEOHBIX H
NPaKTUYECKHX 3a/1a4.

Bunbsl CPC u kputepuu O1leHOK

(o 6amnbHO-perTuHroBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Joxnan
Occe
VYyacTue B MEpONIPUATHSIX

el AN

Tembl a7 camMOCTOSITENIbHOM pabOThl MpoIucaHbl B paboyell mporpaMme JUCHUIUIMHBIL.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI OOYYAIOIIUMCS CaMOCTOSITEIbHOW pPabOThI SIBISETCS
JJIEKTPOHHAs HH(OpMaIIMOHHO-00pa30BaTeNbHas cpe/la YHUBEPCUTETA, KOTOpas 00eCeuynuBaeT JOCTYI
K Yy4eOHbIM IUIaHaM, paboyuM TMporpaMMmaM AUCHMIUIMH (MoOJyned), NpakTHK, K H3JaHHUIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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