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DoH/IbI OLIEHOYHBIX CPEICTB
J1J1 OIIeHKU KaueCcTBa OCBOCHHUS JUCIMILTUHBI TP MPOBEIEHUU KOHTPOIUPYIOLIUX MEPOTIPUATUI
MPEyCMOTPEHHI clieAyromre cpeacTBa ((HoH OIEHOUYHBIX CPECTB):
- BOIIPOCHI TEKYIIETO KOHTPOJIS AJIsl OLIEHKH TEKYIIEeH yCIeBaeMOCTH CTYACHTOB MO JTUCIUIUINHE;

- KOHTPOJIbHBIE BOIIPOCHI, 33/1aBAEMbBIX IIPH BBIMOJIHEHUH U 3aLIUTE TPAKTUUECKUX 3aJJaHUN, BOITPOCHI
JUISL CAMOKOHTPOJIS, BOMPOCH! TECTUPOBAHUI, BOIIPOCHI IO UACHTU(PHUKAIIUU CXEM, TPapUKOB, TUArPaMM;
- BOIIPOCHI, BHIHOCUMBIE HA 3a4€T UJIU HK3aMEH.
Texkymuit KOHTPOJIb MO TUCHUILUIMHE 00eCIIeUnBAETCs ITyTEM YCTHOTO ONpOoca MPH 3allUTe 3aJaHui U

TecTupoBaHuu. [Ipumepsl BorpocoB u TecToB npuseeHbl B POCax K JUCHUILIUHE.

1. Hacnopt ¢GoHIA OLIEHOYHBIX CPEICTB TUCHUILIUHBI

Kox konTpompyemoi HaumenoBanue
Ne KonTposmpyembie pa3aesibl (TeMbl)
/i f——— KOMIIeTEeHIMHU OLICHOYHOI'0
(MJ1M ee 4aCTH) cpeacTnBa

1 Brenenue. YcioBus paboThl TOBEPXHOCTEH K2 Onpoc. Ipaxtuueckoe,
HarpeBa na60paT0pHoe 3aHATHC.

2 OU3NKO-XMMUYECKHE XapaKTEPUCTUKU K2 Onpoc. [IpakTnaeckoe,
BHYTPHMKOTJIOBBIX IPOLICCCOB 71abopaTopHOE 3aHATHE.
Boano-xumuueckuit pexxum 6apabaHHbIX

3 KOTJIOB HU3KOI'O, CPEAHET0 U BBICOKOI'O I1K-2 Onpoc. lpaxmireckoe,

1a00paTOPHOE 3aHATHE.
nasineHuil. Kopposus u 3ammra OT KOppo3uu

4 BoaHO-XUMHYECKHI pEKUM TPSIMOTOYHBIX K-> Omnpoc. [Ipaktuyeckoe,
KoTs0B. Koppo3us u 3ammra oT KOppo3uu 1m1abopaToOpHOE 3aHATHE.
BonHo-XxuMHUYECKHI pEKUM KOHJIEHCATHO-

5 | MTATEILHOTO TPAKT, UcIapuTeneu u K2 Onpoc. [IpakTnaeckoe,
naporpeoOpaszoBareneit. Kopposus u 3ammra 11abopaTOpHOE 3aHATHE.
OT KOPPO3UHU.

6 BonHo-xuMHu4eckne pekuMbl TEIIOBBIX CETEM. K2 Onpoc. [Ipaktnueckoe,
Koppo3sus u 3amura ot Koppo3uu 1m1abopaTopHOe 3aHATHE.
XHWMHMYECKUN KOHTPOJIb HA TPOMBIIUICHHON

v KoTenbHOH yctaHoBKe M TOC. Xumuueckas K-2 Onpoc. [TpakTrueckoe,
OYHCTKA TETJIOCUJIOBOTO 000PYA0BaHUS 11abopaToOpHOE 3aHATHE.
korenpHOM U TOC.

2. MEPEYEHDb OLHEHOYHbBLIX CPEJICTB
Ne HaumeHnoBanue Kparkas xapakrepucruka IIpeacrasiaenue
n/n OLICHOYHOI'0 OLIEHOYHOI'0 CPeACTBA OLIEHOYHOI0
cpeacrsa cpeacTBa
B oHae
1 | CamocrositenpHas C . KommuiekT 3ananuit
pa6ora (PIP) PEICTBO MPOBEPKU YMEHUIN NPUMEHSTh [T BBITONHEHUS
TOJyeHHbIE SHAHUA 110 3apaHee pACIETHO-
ONPEIETICHHON METOMKE JUUISl PEIICHUS 3a7a4 UIn .
3a/IaHUI 110 MOAYIIO WM IUCLUIUIUHE B 1IEJIOM rpagueckoit
paboThl
3 | JlabopaTopHbIit Obpaszen
MIPAKTUKYM JlnnakTuueckuil KOMIUIEKC, IpeIHa3HAuYeHHBINA A1 | TaOOpaTOpHBIX
paboThI 00y4aroLIerocs U MO3BOJISIONINHA pabot
OIICHUBATh YPOBEHb YCBOCHUS UM YIEOHOTO Bonpocs! o temam
Marepuaia / pazaenam
JUCHUTIIUHBI
4 | IIpakTHueckoe, JMnakTHuecKkuil KOMIUIEKC, Obpa3zen
3aHATHE (CeMUHApPBI). | MpeIHa3HAYCHHBIN ISl pabOThI MPAKTUYECKHUX




00y4Jaromerocs U Mo3BOJISIOIINNA
OILICHUBAThHb ypOBeHB yCBOCHI/ISI UM
y4eOHOro Marepuaia

pabort

Bomnpocsl 1o TeMmam
/ paznenam
JUCITUTITAHBI

Pedepar

[IpoaykT caMOCTOSTEIBLHON pabOTHI
CTYZIEHTA, IPECTABISAIONINIA COO0H KpaTKoe
M3JI0’KEHUE B TUCHbMEHHOM BUJIE MMOTYYEHHBIX
PE3yJIbTaTOB TEOPETUUYECKOTO aHATIN3A
onpeeIeHHOW HaydHOU (ydueOHO-
HCCIIEI0BATENbCKOM ) TEMBI, I1€ aBTOP
pacKpbIBaeT CyTh UCCIIEyeMOM MpoOIEMBL,
IIPUBOJUT Pa3IMYHbIC TOUKHU 3PEHMSI, & TAKKE
cOOCTBEHHBIE B3IJIs/Ibl HA HEe

Tems! pedepaToB

Hudzauer

Hrorosas ¢popma OLIEHKH 3HAHHIA

Bomnpocsl k
nud3adery

3.1 KoMIuteKT 3agaHuii 1J151 J1a00paTOPHBIX PadoT:

Ne HaumenoBaHnue pa3jaesia
HaumeHoBaHue 1a0opaToOpHBIX padoT
n/n AHCHUTLINHBI
DU3HKO-XUMHUUYECKUE .
AHanu3 KayecTBa UCXOJHOM BOJIbI
1 | xapakTrepucTuku BHYTPUKOTJIOBBIX
BOJIOTIOJITOTOBUTEIIBHBIX YCTaHOBOK.
MIPOLIECCOB
Boano-xumuueckuit pexum | [Tokazarenun kauecTBa BoAbl. OCHOBHBIE IOKA3aTENN
OapabaHHBIX KOTJIOB HU3KOTrO, | KauecTBa BOJbI. JKECTKOCTh, IIEIOYHOCTh, KUCIIOTHOCTb
2 CpPEIHEr0 U BBICOKOrO JaBieHHH. | Boasl (pH), okucasieMocTh, KOHIIEHTpAUs HOHOB,
Koppo3us u 3amura oT Koppo3un KOHIIEHTpaLus TPYOOAUCIIEPCHBIX MPUMECeH, CyXoi
OCTaTOK, MPOKaJIEHHbII ocTaTok. OnpeneneHue
KHUCJIOTHOCTH BOAbI pH MeTo0M
BoaHo-XUMHUYECKUN PEKUM
3 | mpsmoTounbIx KoTI0B. Kopposus 1 Ocgetnenue BoJibl puinbTpoBaHUEeM. [lneHoyHOE U
3aIUTa OT KOPPO3HH aaAre3uoHHoe (UILTPOBAHHE.
BoaHo-xumuueckuit pexXumM
KOHJICHCATHO-TIUTATEIbHOIO  TPaKTa,
4 | uciaputenein u | TexHonorus ekapOoOHU3alUN BOBI.
naponpeobpazoBateneil. Kopposus u
3aIATA OT KOPPO3HH.
BoaHo-xumuueckue PEKUMBI
5 | TeruoBeix cerei. Kopposus u 3ammra | TexHOIOTHS qeadpaiiil BOJIbI.
OT KOppO3uH
XUMUYECKUH KOHTPOJIb Ha
MIPOMBIIUIEHHON KOTEJIbHOU MarauTtHbIi MeTo1 00pabOTKU BOMBI.
6 | ycranoBke u TOC. Xumuueckas DNEeKTPOMarHUTHHIE U MAarHUTHbBIE QHIIBTPHI 115

OYHCTKA TCIIJIOCHUIIOBOT'O

obopynoBanus koreabHON 1 TOC.

00€e3KeNIe3UBAHUS BOJIBI.

JlabopaTopHbIii NPAKTHKYM

Tema: OU3NKO-XUMHYECKHUE XapPaKTCPUCTHUKU BHYTPUKOTIIOBLIX ITPOILIECCOB

- AHanm3 KadyecTBa HCXOIIHOﬁ BOABI BOAOIIOATOTOBUTCIIbHBIX YCTAHOBOK.

- BoaHo-xumuueckuii pexxum OapaGaHHBIX KOTJIOB HHM3KOTO, CPEIHETO0 W BBICOKOTO JaBJICHUH.

Koppo3sus u 3amuTa oT KOppo3uu




- Ilokazarenu kaudectBa Bojbl. OCHOBHBIE MOKa3aTeNlnM KadecTBa BOAbl. JKECTKOCTb, IIETOYHOCTB,
KHACIOTHOCTh BOABI (pH), OKHCISIeMOCTb, KOHIIEHTpalMs HOHOB, KOHIEHTpalus TpyOoIUCTIepCHBIX
MpUMECEH, CyXOM OCTaTOK, MPOKaJIEHHbIH ocTaTOK. OnpenesieHne KUCIOTHOCTA BoAbl pH MeTomoM.

Tema: BonHO-XMMUYECKUN PEKUM IPSIMOTOYHBIX KOTJI0B. Koppo3us u 3amura oT Koppo3uu

- OcBetnenue Boabl punbTpoBanueM. IlneHouHOE M aAre3nOHHOE (PUIBTPOBAHUE.

Tema: DBoIHO-XMMHYECKUN DPEXKUM KOHJICHCATHO-IIUTATEIbHOIO  TpPaKTa, WCHApUTENe U
napornpeoOpasoBareneil. Kopposus u 3ammra oT KOppo3uu.

- TexHosorus nekapOOHU3ALNN BOJBI.

Tema: BonHO-XMMHYECKHE PEKUMBI TEIUIOBBIX ceTeil. Koppo3us u 3ammra oT KOppo3uu

- TexHoI0rus 1ea’paluu BOJbI.

- XMMUYECKUH KOHTPOJIb Ha MPOMBIIUICHHON KOTEIbHOM ycTaHOBKE U TOC. XUMHYECKass OYMCTKA
TEIUIOCUIIOBOTO 000pyoBaHus KoTenbHoi u TOC.

- MarautHbii Merox 00pabOTKH BOABL. JEKTPOMAarHWTHbIE W MarHUTHbIE (QUIBTPHI  JUIS

o0e3Kee3nBaHus BOIBL.

Ha Ha60paTOpHI)IX 3aHATUAX IMPOUCXOAUT 3AKPCIICHUEC TCOPCTUUCCKHUX 3HaHI/II71, IIOATI0OTOBKA U
3alMTa J1a00paTOPHBIX padoT.

Kpurepum oueHku 0TBEeTOB Ha J1a0opaTOpHbIe padoThI:

- He 3a4YTEHO BBICTABJACTCH CTYAEHTY, €CJM JaH HENOJHbIH OTBET, MpeICTaBIAOUIMA coboi
pa3pO3HEHHbIE 3HAHUS MO TEME BOIPOCA C CYIIECTBEHHBIMM OLIMOKaMU B ompeneneHusx. [IpucyTcTByroT
(parMeHTapHOCTb, HEJIOTMYHOCTh H3J0XKeHHs. CTylIeHT He OCO3HAeT CBS3b JAHHOIO IOHSATHUS, TEOpUH,
SBJICHUS C IPYTUMHU O00BEKTaMU TUCHMIIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3alMs U J10Ka3aTeIbHOCTb
n3s10keHus. Peub HerpamoTHas. J[onogHUTENBHBIE U YTOUHSIOLIME BOIIPOCHI IIPENOAABATENs HE IPUBOIAT K
KOPPEKLUU OTBETA CTYIEHTA HE TOJIBKO HA ITOCTaBICHHBIN BOIIPOC, HO U Ha APYTHE BOIPOCHI JUCLUIIIIUHBI.

- 324YTEHO BBICTABJISIETCH CTYIEHTY, eCJIM JIaH IOJIHbIN, pa3BEepHYTHI OTBET Ha MOCTaBJIEHHBIH BOIPOC,
IIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, T0KA3aTENbHO PACKPHITHI OCHOBHBIE MOJIOXKEHHUS
TEMBI; B OTBETE IPOCIIECKHUBACTCS YETKasl CTPYKTypa, JIOTMYeCKas IOCIEeJOBATEIbHOCTh, OTPaXKAroIas
CYILIHOCTb pPAcKpbIBAEMbIX NMOHATHUN, TEOpUH, sBICHUI. 3HaHUE 00 OOBEKTE JAEMOHCTpUpYETCs Ha (oHe
NOHMMAHHUS €0 B CUCTEME JAHHON HAayKH M MEXIUCHUIUIMHAPHBIX CBA3€i. OTBET U3J10KEH JIUTEPATYPHBIM
A3BIKOM B HAyYHBIX TEpMUHAX. MOTyT OBITH JOIMYIIEHbI HEIOUETHI B ONPEIEICHUH TOHSATHH, HCIIPaBIICHHbIE
CTYA€HTOM CaMOCTOSITEJIBHO B ITPOLIECCE OTBETA.

3.2 KoMIuieKkT 3ajaHii ISl IPAKTUYECKUX PadoT:

Ne HaumenoBanue pasjaeia

Coaep:xanue pasjaenaa
n/n JUCHUILINHEI Aaep pasi

PU3HKO-XUMHYECKUE
1 | xapakTepHCTUKH BHYTPUKOTJIOBBIX | BbiOOp BomoMCTOUHMKA U Tpou3BoAUTENbHOCTH BITY
IIPOLIECCOB




XUMHUYECKUI KOHTPOJIb Ha
IIPOMBILLIICHHOU KOTEJbHOW | 3Ha4Y€HHE BOAOMOATOTOBKY M BOJHOIO PEKUMA

2 |ycranoBke u TOC. Xumuueckas | TEIUIOBBIX IEKTPHUECKUX CTAHLMH JUIsl oOecrieueHus
OYHUCTKA TEIJIOCUJIOBOTO | UX HAJIE)KHON M SKOHOMHYECKOHN SKCIUTyaTalluu
obopynoBanus koreapbHo 1 TOC.

3 Ornpepenenne o01Iel MmETOUYHOCTH U KECTKOCTH
BonHo-xumuueckue PEXKUMBI -

. VY nanenue npumecei u3 BOJbI

terioBbix cereil. Kopposus u

S | 3ammra 0T KOPPO3UM [IpenorBpaiienre 6MOJIOTMYECKUX 0OpacTaHui

IIpakTuyeckue 3aHATHS (CEMUHAPDbI)

Tema: OU3NKO-XUMUYECKUE XaPAKTEPUCTUKNA BHYTPUKOTIOBBIX IIPOLIECCOB

Br16op BostorcTouHmKa u mpousBoauTensHoctd BITY

Tema: XuMudeckuil KOHTPOJIb HAa IPOMBILUIEHHON KOTenbHOU ycTaHoBke M TOC. Xumuueckast
OYHCTKA TETUIOCUIIOBOTO 000pyaoBaHus kKoTenbHoM 1 TOC.

3HaueHUe BOJOINOATOTOBKM M BOJHOIO peXUMa TEIUIOBBIX 3JIEKTPUUECKUX CTAHLUUN JUIs
oOecrnieueHns X HaJIe)KHON U SKOHOMUYECKOHN IKCIUTyaTalluu

Tema: BonHO-XMMUYECKHE PEKUMBI TEIIOBBIX ceTel. Koppo3us u 3ammra 0T KOppOo3HH

Ornpenenenne 001IeH METOUYHOCTH U )KECTKOCTH

V nanenue npumecen U3 BOJbI

[IpenoTBpareHne 6MOJIOTUUECKUX 00paCTaHUIA

Ha mpakTHyecKuX 3aHATUSX MPOUCXOIUT 3aKPEIUICHHE TEOPETHUYECKUX 3HAHUM, IOArOTOBKA U
3alMTa [pakTHYeckux pabor. Ha mpakTHYecKWx 3aHATHSIX MaTephalbl  TyONHPYROTCS
METOJIMYECKUM TTocoOueM (pa3pabaThiBaeTcs).

Kputepuu onenkmn:

- He 3a4YTeHO BBICTABJISIETCH CTYAEHTY, €CJH JaH HEMOJHBI OTBET, MPEACTABISIONIUN CO00
pa3pO3HEHHbIE 3HAHUS TI0 TEME BOIMPOCA C CYIIECTBEHHBIMH OIIMOKaMU B OlpeeneHusx. [I[pucyrcTBytor
(bparMeHTapHOCTh, HEJIOTUYHOCTh U3NI0KEeHHS. CTYJICHT HE OCO3HAET CBSI3b JIAaHHOTO MOHATHSI, TEOPHH,
SABIIEHUSI C JPYTUMH OOBEKTAaMH JUCHUILTUHBL. OTCYTCTBYIOT BBIBOJABI, KOHKpETH3alUsl U
JIOKA3aTeIbHOCTh U3JI0KEeHHS. J|OMOTHUTEBHBIE U YTOUHSIONINE BOMPOCH IIPETO/IaBaTelisi HE MPUBOISIT
K KOpPpEKLHH OTBETa CTYJEHTAa HE TOJbKO Ha IOCTaBJIEHHBIA BOMPOC, HO W Ha JPYrue BOMPOCHI
JUCITATITUHBI.

- 32YTEeHO BbICTABJIACTCSH CTY/ACHTY, €CJIM JIaH MOJIHBIA, pa3BEPHYTHIN OTBET HA MOCTaBIEHHBIM BOMPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHWK 00 OOBEKTe, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIC
MOJIOKEHUSI TEMbI; B OTBETE MPOCIIECKUBACTCS YETKasl CTPYKTypa, JIOTMYECKas IOCJeI0BaTEeIbHOCTD,
OTpaXkarolasi CyIIHOCTh PAaCKPbIBAEMbIX TMOHSTUH, TEOPUH, sBIECHUA. OTBET U3JIOKEH JIUTEPATYPHBIM
SI3BIKOM B TEPMHHAX HayKH. MOTYT OBITh JOMYIICHBI HEIOUYETHI B OMPEICTICHUH MTOHATHH, UCIIPABICHHBIE
CTYAEHTOM CaMOCTOATEIBHO B MPOIECCE OTBETA.

3.3 Temsr UTP
Ne .
/i TeMbl pacueTHO-TpapUYECKUX 3aJaHUM
1 | Pacuer cxembl moAroToBKH 100aBoYHOM BOBI HA TOC (BapraHTHI 3a/1aHUI)
2 | I'mapaBinyeckuii pacyer Tena000MEHHOr0 anmapara
3 | AspoarHaAMUYECKUN pacdeT TeIII000MEHHOTO arapara




KomrekcHoe mpoeKkTupoBaHKUe BOAO-BO3AYIIHOIO TEIIIOOOMEHHUKA CUCTEMbI aBAPHITHOTO
OXJIQXKICHUS] KOHTYpa OXJIAXKIAI0IIeH BOJIbI TETJIOBOT'O IBUTATEIS

Pacuer akTuBHOCTH BOJOPOJHBIX HOHOB B BOJHBIX PpaCTBOpaAx

Onpenenenne PH cmecu pactBopoB

OnpeneneHHe KECTKOCTHU BOAbI

4
5
6 | Onpenenenue PH koHzpeHcara rperolero napa B TerioOMeHHHKaxX
7
8
9

OmnpezneneHue pacTBOPUMOCTH BELIECTB B BOJE

10 | Onpepnenenue OCHOBHBIX MapaMETPOB pabOTHI OCBETIUTENS

OOpaboTka BoAbl pearcHTamu ocamutessiMu. OmnpeneeHne pacxojla pearcHTOB M KadecTBa
W3BECTKOBOW BOJIBI.

Jlo3upoBaHue pacTBOPOB U peareHToB. OIpeeeHue OCHOBHBIX 1ApaMETPOB Pa3MEPOB

12
J103aTOPA-BBITCCHUTCIIA, CI/I(bOHHOI‘O J103aTOpa.

13 | Onpenenenue mpoduiIs UTIIbI 103aTOPa

14 | O6paboTka BOABI B CUCTEMaX 0OOPOTHOTO BOJOCHAOKEHHUS

15 | Onpepenenue napaMeTpoB BOJAHO-XUMHUYECKOTO PEKUMaA

16 | O6paboTtka Boapl razamu coaepxkamumu CO»

17 | O6paboTka Boabl Gocharamu.

18 Ocgetsenne BobI prinbTpoBaHueM. OnpeeneHne KoJIu4ecTBa (puibTpos,
POM3BOANTEILHOCTH M UX ITAPAMETPOB

19 | O6paboTka BOABI METOJJOM HOHHOTO OOMEHa.

20 Omnpenenenne AOMYCTHMON CKOPOCTH (PUIBTPOBAHUS YMSATYAEMOM BOJBI IIPU H3MEHEHUH €€
KECTKOCTH.

Jlnsi BBITIOJIHEHUSI Y4eOHOTO IIJJaHAa CTYIEHT CaMOCTOSITENILHO JIOJDKCH BhIMONHUTHE PI'P B
MMCbMEHHOU (hopme.
- «He 3a4YTEeHO0» BBICTABJSETCH CTYAEHTY, €CJH IOJTrOTOBIICH HEKA4YeCTBEHHBIM pedepar: Tema He

packphITa, B U3J0XKEHUU pedepaTa OTCYTCTBYET UETKas CTPYKTYypa, JIOTHYECKas IOCIIEI0BATEIBHOCTS,
OTpa)karollasi CyIllIHOCTh PACKPBIBAEMBIX MTOHITUH, TEOPHIl, SIBIICHHIA.

- «324YTE€H0» BBICTABJISAETCHA CTYAEHTY, €CJM IOJrOTOBJIEH Ka4eCTBEHHBIM pedepar: TeMa XOpOIIo
packpbiTa, B  U3JIOKEHHH  pedepaTta  MPOCIEKHUBACTCS  YeTKas  CTPYKTypa  JIOTHUYECKas
MOCJIEIOBATEIbHOCTh, OTPaXKarollasi CYHIIHOCTb PAaCKpbIBAEMbIX IMOHATHM, T€OpHi, siBieHH. CTyIaeHT
CBOOOHO ameliupyeT TePMUHAMH HAyKH, IEMOHCTPUPYET aBTOPCKYIO MO3uIHi0. CrocoOeH OTBETUTH Ha
JOTIOTHUTEIFHBIE BOTIPOCHI IO TeMe JTokianaa (1-2 Bompoca).

4. O1leHOYHbBIE CPEACTBA

4.1 Bonpocsl K IepBOMY TeKYLIEMY KOHTPOJII0 OCBOEHHSI JUCHUILTHHBI
«TexHosoruss noaroroBku BoabI Ha TIC»

1. OcHOBHEBIE cXeMEI Bogonoarorosku Ha TOC.

2. Ilpumecu copepxaiuecs B npupoaHoi Boae. Kiaccudukarms npupoaHoit Boasl. HazHaueHne BOIbI
Ha TOC.

3. Ilorepu mapa u konnaeHcata Ha TOC. CrocoOs! BocmonHeHus norepb. KauecTBo 00paboTaHHBIX BOJI.
4. Uctounuku 3arpsizHeHusa TermioHocuTenss Ha TOC. 3arps3HeHHE NPUPOAHBIX BOJAOEMOB CTOKaMHU
IIPOMBIIUIEHHBIX, CEJIbCKOXO03MCTBEHHBIX 1 KOMMYHAJIbHBIX IPEANPHUSATHIA.

5. TIpon3BOAUTENBHOCTh BOJIOMIOATOTOBUTENBHBIX YCTAHOBOK. TpHU OCHOBHBIE CHCTEMBI TEXHHYECKOTO
BogocHaOxenust Ha TOC.

6. OCHOBHBIE MMOKa3aTeNN KayecTBa BOJbL. JKECTKOCTh, MIEIOYHOCTh, PH, OKUCIIEMOCTh, KOHIIEHTPAIIUS
MOHOB, KOHIICHTpALUs TPYOOAMCIIEPCHBIX MMPUMECEH, CYyXOH OCTAaTOK, MPOKAJIECHHBIH OCTATOK.

7. ECTECTBEHHBI XMMUYECKUI COCTAB MOBEPXHOCTHBIX U MOJ3EMHBIX IPUPOIHBIX BOJ.




8. OCHOBBI pacueTa BOJOMOATOTOBUTEIIbHBIX YCTAHOBOK. YaJeHUE TPYOOMUCIIEPCHBIX M KOJIJIOMIHBIX
npuMecei U3 NPUPOJIHBIX BOJI.

9. ®U3MKO-XMMHUYECKHE OCHOBBI KOAryJsllMM MPUPOAHOM BOABL.  XapaKTEpPUCTHKA M YCIIOBHS
IMPUMCHCHUSA KOATr'yJIAIHTOB.

10. M3MeHeHne XMMHYECKOTro COCTaBa BOJIbI MpHU Koaryisiuu. MakTopsl, Bausionye Ha 3pGeKTHBHOCTD
npolecca KoaryJisiuu.

11. HpI/IHI_II/IHI/IaJIBHBIC TCXHOJIOTHYCCKHUEC CXCMbI KOAr'yJisIMMOHHBIX YCTAHOBOK.

12. KonTakTHas 1 00beMHast KOATYJISAIHH. DJICKTPOKOATYJISIIHS.

13. Xumuueckue peakiu, MpoTeKarolye Ipyu N3BECTKOBAaHUU BoAbl. [IpuMensemble pearenTsl. [Iponecc
U3BECTKOBAHMS.

14. Ocgetnenne Boabl punbTpoBanueM. IlnenouHoe u aare3noHHoe GpUIBTPOBAHUE.

15. MexaHu3M 3ajiepkaHus rpyOo0IMCIIEpCHBIX MpuMeceid. PacueT 10361 H3BECTH.

16. [punuun paboTs! ocBeTnuTens. [loBeieHNe B3BEIIEHHOTO CIIOS B OCBETIIUTEIE.

17. IlpuHIMIIMATBHBIE TEXHOJIOTUYECKUE CXEMbI YCTAHOBOK ISl 0OPa0OTKHU BOJIBI METOAAMH OCAXKICHUS.
18. Pacuet ocBetuTeneir. OCHOBBI TEOPUHU PaOOTHI PUIBTPYIOMIETO CIIOS.

19. PabGora HACHIMHBIX M HaMBIBHBIX COPOLUMOHHBIX (QHUIBTPOB. TpeOOBaHUS, TNpenbsIBIIEMbIE K
GUIBTPYIOIIKMM MaTepuaIaM i GUIBTPOB HACHIITHOTO U HAMBIBHOIO THIIA.

20. ®U3UKO-XUMHUYECKHE MPOIIECChl HOHHOTO 0OMeHa. IoHOOOMEHHBIC MaTepHAaIIbl, TPUMEHSICMBIE Ha
BOJIOIIOATOTOBUTENBHBIX YCTAHOBKAX.

21. dusnueckre 1 XMMUYECKUE XapaKTEPUCTUKU MaTEPUaIOB HIOHHOr0 oOMeHa. OCHOBHbIE
3aKOHOMEPHOCTH HOHHOTO OOMEHA.

22. TexHonorus KaTHOHUpOBaHusl. Na-kaTHOHHpOoBaHue. H-kaTtrnoHupoBanue.

23. Ilpouecc coBmectHoro H-OH-nonupoBanus Bojbl. ['oogHas perenepausi.

24. Xumudeckoe 00ecCoIMBaHUE BOJABL. TE€XHOJIOTHS MOHUTHOTO (XHMMHYECKOI0) 00ECCOIMBAHUS BOIBI.
25. Peakiuu, mpoucxoIsiye Ipu 00eCCOIMBaHUU BOJIBI U IIPH pEereHEpaIlii aHMOHHTA.

26. IIpoueccsl nocinenosarenpHoro H-OH-nonupoBanus Bozasl. IIpuHuMnuanbHble CXeMbl HOHUTHOTO
o0eccoluBaHusl BOJAbI C OJHOM M HECKOJBKUMH CTyNEHsSMH (yNpoOILEHHas, JByXCTyleHuaTas,
Tpexcrynenyaras) paszaenabHoro H-OH-nonupoBanus.

27. KOHCTpYKIIMU COBPEMEHHBIX (PUIBTPOB: MPSMOTOYHBIX, MPOTHUBOTOYHBIX, (UIBTPOB CMEUIAHHOTO
JIeMCcTBUS C pereHepalyiell BHyTpU U BHe Kopiiyca (GuibTpa.

28. [TonHbIi nuKa paboTel HOHUTHOTO QuiIbTpa. CrocoObl pereHepalnuy U pereHepalioHHbIe PacTBOPbI
JUIs MOHUTHBIX GmiIbTpoB. IlpsiMoii u 0OpaTHBIN NPOTUBOTOK.

29. Dkcrutyatanys MOHUTHBIX (UIBTPOB (ycTaHOBOK). CriocoObl KOMIIOHOBKM MOHMTHBIX (PUIBTPOB B
cXeMbl (KOJUIEKTOpHAsi, OJI0uHast).

30. VIHHOBaLIMOHHBIE TEXHOJIOTMU HOHHOTO 0OMEHa. Y CJI0BUS MOBBILIEHUS 3P PEKTUBHOCTH IPUMEHEHUS
MOHUTHBIX (PUIIBTPOB.

31. Texnonorus JUCTUJIIAIMU BOABI B UCTTAPUTCIIAX Pa3JIMYHBIX TUIIOB.

32. O6sacTh NpUMEHEHHs TEPMUUECKOro obecconauBanms Bobl. [Tpuniun paboTel ncnapuTeneil.

33. I/ICHapI/ITeJ'II/I KUITAIICTO THUIIA. I/ICHapI/ITCJ'II/I C BEIHECEHHOM 30HOM KUIICHHS.

34. Vcnaputenn MrHOBEHHOTO BCKUIIAHUSA. 3aBHCHUMOCTh KadyecTBa Mapa OT MPOAYBKH HCIAPUTENIEH.
[TpuunHbI 3arpsi3HEHN apa: KaneJabHbI YHOC, M30MpaTeIbHbIi YHOC.

35. OcobeHHOCTH HOHHOTO 0OMEHA U IPOIECCOB B HOHOOOMEHHBIX MeMOpaHax. DJIEKTPOIHalIN3.

36. HpI/IHI_II/IHI/IaJ'IBHLIC CXCMBI SJICKTPOAHUAJIU3HBIX allllapaTOB. 3JICKTpOJII/IaJII/ISaTOpBI.

37. XapakTepUCTUKH JEKTPOAUAIN3HBIX MeMOpaH. OOpaTHbIi ocMoc. KOHCTpyKINS U XapaKTepUCTUKU
00paTHOOCMOTHYECKUX MEMOPaH.

38. IIporieccrl, MpoTEKaOIIKEe B YCTAHOBKAX. ATMaparbhl U YCTAHOBKH IMPOIIECCOB OOpPaTHOTO OCMOCA.
39. TpeboBaHUs K KaueCTBY UCXOJIHOM BOJIbI, 00pabaThiBaeMOil MEMOpaHHBIMH CITOCOOAMH.




Oo0pa3zen 0uieTa K MepBOMY TeKylleMYy KOHTPOJII 3HAHUH MO IMCUUILINHE

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBaHusi PO
I'po3HEeHCKU rocynapcTBEHHbBIN HE(TIHONH TEXHHYCCKUIA YHUBEPCUTET UM. akaa. M./, MUIUTHOHITUKOBA
WHCTUTYT 3HEPrETUKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Buaer Ne 1

IlepBBIN TEKVIIMIT KOHTPOJb 3HAHUN

Huciunnuaa: «TexHon0rus moaAroToBKy Boabl Ha TOCy

1 | [Ipou3BOAUTENBHOCTh BOJOMOJTOTOBUTENBHBIX YCTAHOBOK.  TpU OCHOBHBIE CHCTEMBI
TEXHUYECKOTO BOogocHa0xeHust Ha TOC

2 | Pacuer ocBeruteneii. OCHOBBI T€OPUU pabOTHl (PHIBTPYIOIIETO CIOS

3 | Ilponteccer  mocnenoBatenbHoro H-OH-umonupoBanmsi Boabl. [IpuHIMIIUATBHBIE CXEMBI
MOHUTHOTO 00€CCONMBaHUS BOABI C OJHOW W HECKOJIBKHMH CTYICHSIMH (yIPOIICHHA,
JBYXCTyIeHYaTas, TpexcTynenyaras) paszaenbHoro H-OH-nonupoBanus

4 | XapakTepuCTHKH OJIIEKTPOAMAIM3HBIX ~ MeMmOpaH. OOpartsblii ocmoc. KoHcTpykuums u
XapaKTepUCTUKH 00PaTHOOCMOTHYECKUX MeMOpaH

3aB. kadenpoii «T u I'» T.b.93upbaes « »

4.2 Bonipochbl KO BTOPOMY T€KYIIEMY KOHTPOJII0 0CBOEHHSI JUCHHUILTHHBI
«TexHosoruss noaroroBku BoabI Ha TIC»

1. XapakTepucTuka pacTBOPEHHBIX B Bojie Tra3oB. 3akoH ['enpu- [lanpTona. Ilporeccer abcopOumu u
JecopO1y ra3os.

2. Kuneruka necopOuuu razoB. TeXHOIOTHS Teadpariii BoAbL. TeXHOIO0THs JeKapOOHU3AIUN BOJIBI.

3.  KoHcrpykiuu — aexapOOHHU3aTOPOB. XUMHYECKHE  METOJbl  YHAJICHHs W3  BOJBI
KOPPO3MOHHOATPECCUBHBIX Ta30B.

3. Tepmuueckass geadpauus. Kraccudukanuss — neasparopoB.  KoHCTpykumm — 1ea’paTtopos.
D} PeKTUBHOCTH TEPMHUECKOI JIeadpalnu.

4. MarautHble MeToAbl 00pabOTKM BOJBI U 00paboTka Bojabl peareHTamMu. OOjacTu NPUMEHEHUS
MarHUTHON 00pabOTKH BOJIbI B TEIIIOPHEPTETHKE.

5. OOpaboTka BOIBI [UIsl MOJIyY€HUS HENPUKUIIAIOIIEro Imjgama: o0paboTka Boabl (ocdaramuy,
KOMIIJIEKCOOOPa3yIOIMMH BEIIECTBAMHU, aHTHHAKUITMHAMH.

6. MaruuTHelii MeToJ O00paGOTKM BOJBL. DJEKTPOMAarHUTHbIE W MAarHUTHbIE (UIBTPHI  JUIS
o0e3xene3nBanus Boabl. O6paboTKa BOJbI YIBTPA3BYKOM.

7. BonHo-xumuueckue pexumsl (BXP) Temnorexnunuecknx 00beKToB. BomqHO-XUMUYECKHIT KOMILIEKC

TOC.

8. OcuoBHele 3a1aun BXP. Ilytu noctymiienus npuMeceil B IUKIIbI NapOTypOUHHON YCTaHOBKH.

9. IloBeneHne npuMecel BOJHOTO TEIUIOHOCUTEINS B TAPOBOJSTHOM TPAKTE.

10. Hopmbl kauecTBa TEXHOJIOTMUYECKUX BOJ: 100aBOYHON (00pabOTaHHOI) BOMABI, MPSAMOM U 0OpaTHOMN
BOJIbI TETIJIOCETH, KOTIIOBOM BOJIBI M TIapa MapPOBBIX KOTJIOB.

11. Metoas! noanepxanus BXP. Xumudeckuil KOHTpoIb paboueil cpeibl TEXHOJIOTHUECKUX KOHTYPOB.
12. CuctemMa XMMUKO-TEXHOJIOTUYECKOTO MOHUTOPUHTA JJI TEIJIOPHEPTeTUYECKUX 0ObEKTOB.

13. CocraB, cTpykTypa U (pU3UYeCKHe CBONCTBA OTIOKEHHI. YCIOBUs 00pa3oBaHus TBEpoi (as3bl HA
MOBEPXHOCTAX TEIJIOIHEPTeTUYECKOr0 000PYAOBAHHUS.

14. YcnoBus BO3HMKHOBEHHS IIEIOYHO3EMENBHBIX, (Eppo- U aTIOMOCHIMKATHBIX , JKEJIE300KHCHBIX,
)ene30(hochaTHBIX ¥ METHOOKHUCHBIX HAaKHUIICH.




15. O0Gpa3zoBaHue OTIOKECHHUH JIETKOPACTBOPUMBIX coennHeHH. OOpa3oBaHUE OTIOKEHUH B IMApOBOM
TPAKTC U CHOCOGBI HX YOAJICHUS.

16. OcHOBHBIE MNPUYMHBI 3arpsA3HeHUs mapa. MeToabl NOPeAOTBpallleHUs OTJIOKEHUH Ha
napooOpa3yrIKUX TOBEPXHOCTIX HArpeBa.

17. Cnocobbl ynaneHust OTJIOKEHUH ¢ MOBEPXHOCTEH HarpeBa TEIUIOAHEPreTHUYECKOro 00OpyA0BaHUS.
18. TexHONMOTMM XMMHUYECKOH TPOMBIBKH TEIUIOOOMEHHOro obopynoBanus.  CrocoObl yaajneHHs
npuMecel B IPOTOYHOM YacTH TypOUHBI.

19. OcHOBBI KOPPO3HMOHHBIX IPOIIECCOB HA O0OpYyJAOBaHWU palioHHBIX TeroBbIXx craHuuid (PTC) m
KBapTAJIbHBIX KOTEJIbHbIX.

20. IIpuyuHBl U BUIBI KOPPO3HMOHHOTO MOBPEXKACHUS MeTauia mnaporeHepaTtopoB. (OCHOBHBIE BUIbI
KOPPO3UH METAJIOB KOTJIOB U MEPONPUAITHS 1O €€ MPEJOTBPALCHHUIO.

21. Koppo3uss TpyO mapomeperpeBaTeniell, MHapoOBBIX TypOMH, KOHIEHCATOPOB U CHOCOOBI ee
IpEyNPEXICHUS.

22. XuMmHuecKas 3alUTa TEIJI0IHEPreTHYecKoro o0opyI0BaHusA. Y CIOBUS NMPUMEHEHUS. XUMHUUYECKHE
MaTepHUaJIbl.

23. BXP cucrem oxnaxaeHus KonaencatopoB. Kopposus 060pyaoBaHus TEIIOCETEH.

24. buokoppo3susi TpyoOnpoBOAOB ropsiuero BogocHadxkenus. [yt noseimmenust HagesxxHoctu BXP.

25. OU3NKO-XHUMHUYECKIE OCHOBHI TOBEICHUS IPUMECEH B BOJHOM TEINIOHOCHUTEIIE.

26. OcHOBHBIE (PU3UKO-XUMHYECKHUE TIPOIIECCHI, POTEKAIOIIKME B BOJHOM TEIJIOHOCUTENE. M3MeHeHne
CBOWCTB BOJIbI.

27. Beigenenue TBEpa0i (a3bl B GopMe HaKHUMHU | IiamMa. HopMupoBaHue BOIHOTO pexuMa
OapabOaHHBIX KOTJIOB.

28. MeTo/1pl TOBBIIICHUSI YUCTOTHI HACHIIIICHHOTO mapa. IIpoMbIBKa HACBIIIEHHOTO Mapa MUTATEIbHOM
BOJIOM.

29. Ha3znaueHue U OpraHu3alys HelpepbIBHOM MPOAYBKH U pacueT ee BeMUYUHbL. [laponpoMbIBOUHbIE U
cenapalioOHHbIE YCTPONCTBA.

30. Tumbl 1 yciaoBUst 00pa30BaHUs OTJIOKEHUH B MIPSIMOTOYHBIX U OapabaHHBIX KoTiaxX. KoppekiunonHas
00paboTKa KOTJIOBOM W MUTATEIHLHOUN BOJIBI.

31. Crioco6s! pocdaTHOi 06pabOTKH KOTIOBOH BOJIbI, aMMUHUPOBAHUS U THPA3UHHON 00pabOTKH
NATATEIbHOU BOJIBI.

32. IlpuMeHeHne KOMIIJIEKCOHOB JUIsl 00pabOTKH MUTATEIbHOM BOJBL.

33. Knaccudukarnus mpoMBIIIIIEHHBIX CTOYHBIX BOJ. OCOOCHHOCTH UX OYUCTKU. MeTOIbI OYMCTKU
MIPOMBIITUICHHBIX CTOKOB OT HE(DTETPOTYKTOB.

34. CriocoObl KOHCEpBALMU TEIUIO3HEpreTuyeckoro ooopyaoanusi. CTOSHOYHAS KOPPO3HSL.

35. KoHcepBaiust TypOUH U SJHEPreTUYECKUX KOTJIOB FOpsSYMM BO3]1yX0M. IHrHOUTOPHI KOPpO3UH.

36. HaPOKI/ICJ'IOpOI[HaH OYHMCTKaA U ImaCcCuBalus HOBerHOCTeﬁ OHEPTCTUYICCKOT'O O6Op}II[OBaHI/I$I.

37. Metonpl 00pabOTKH BOJ MOCJIE KOHCEPBAIMK 000PYA0BaHUS U KUCIOTHOM ouncTkH. [lyTn
COKpAIlleHUs IPOMBIIIUIEHHBIX CTOKOB.

Oo0pazen Ous1eTa KO BTOPOMY TeKYILIeMYy KOHTPOJIIO OCBOCHUSI AU CHUIIIMHBI

MHUHHUCTEPCTBO HAYKH | BBICIIEro oOpazosanust PO
I'po3HeHcKuil rocynapcTBEHHBIN HE(DTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIIHoHIMKOBa
HHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexnuxa u euopagiuxay

Buaer Ne 1

Bropoil Texymuii KOHTPOJb 3HAHUN

I[I/ICL[I/IHJ'II/IHaI «TexHonorus noaroToBku Bojel Ha TOCy

1 | MarHuTHBIH MeTOA OOpaOOTKH BOMABI. DJNEKTPOMATHUTHBIE M MarHUTHBIE (DUIBTPHI IS
obe3xene3uBanus Bosibl. OO6paboTKa BOABI YIBTPA3BYKOM

2 | TexHONOTMU XUMHUYECKOM MPOMBIBKH TEIIIOOOMEHHOTO 000pyaoBanus. CrocoObl ynaneHus
puMeceid B MPOTOYHOM YacTH TypOUHBI




3 | Metoasl TOBBIMICHHWS YWUCTOTHI HACBHIMIEHHOTO Tapa. [IpoMbIBKa HACHIIIEHHOTO Iapa
OUTATENbHON BOJOU

4 | KoncepBaiusi TypOMH U DHEPreTUYECKUX KOTJIOB TOPSYUM BO3AYXOM. MHruOGUTOPHI
KOppo3uu

3aB. kadeapoit «T u I'» T.b.93upbaeB « »

Kpurepun oneHku:

- He 3aYTEHO BbICTABJSAETCS CTYIEHTY, €CJHM JlaH HEMOJHBIA OTBET, MPEACTaBISAIONINN CcOoOO0M
pa3pO3HEHHBIE 3HAHMS TI0 TEME BOIPOCA C CYIECTBEHHBIMH OITMOKaMH B orpeaesieHusX. [IpucyrcTByror
q)paFMeHTapHOCTB, HCJIIOTUYHOCTDH U3JIOKCHUNA. CTYILCHT HE OCO3HACT CBA3b JAHHOI'O IIOHATHA, TeOpI/II/I,
SBJICHHS C JPYTUMH OOBEKTaMH JUCHHMIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpETH3allUs U
JOKA3aTCIIBHOCTDb U3JIOKCHUA. HOHOHHHTGHBHBIG )41 yTO‘-IHSIIOH_II/Ie BOHpOCBI npenonaBaTenﬁ HEC HpI/IBOHSIT
K KOPPEKIIMM OTBETa CTYJCHTAa HE TOJIbKO Ha ITOCTaBJIEHHBIM BOMPOC, HO M HA JPYIHE BOIPOCHI
JUCHATIINHBI.

- 324TEHO BbICTABJISETCS CTYAEHTY, eCJIM JIaH MOJIHBIM, pa3BepHYTHIM OTBET HA MOCTABIEHHBIN BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUM 00 OO0BEKTe, JA0KA3aTeIIbHO PACKPBITHI OCHOBHBIC
MOJIOKEHUSI TEMBI, B OTBETE IPOCIIECKUBACTCS 4YeTKas CTPYKTypa, JIOTUYECKas MOCIEAO0BaTEIbHOCTb,
OTpakarolas CYHUIHOCTh PACKPBIBAEMBIX MOHATHM, TEOpHUH, siBIeHUHA. OTBET HM3JI0KEH JIUTEpPaTypHBIM
A3BIKOM B TEPMUHAX HayKH. MOTYT OBITH JOMYILIEHBI HEOUETHI B OMPEICTICHUH TOHATHH, UCIIPaBICHHBIE
CTYJICHTOM CaMOCTOSITEJIbHO B MPOIIECCE OTBETA.

4.3 BOITPOCHI K 3AYETY IO JUCHUIIJIMHE «TEXHOJJIOI'UA NNOATIOTOBKHA
BOJbI HA TIAC»

Kon un
HauMeHOBaHHe
KOMIIETEHIINHU

1. [Ipumecu conepxaruecst B npupogHoi Boge. Kiaccudukauus npupoHOH BOABI. [1K-2
Hasnauenne Bonpl Ha TOC. Ilorepm mapa u kongercara Ha TOC. CrnocoObl
BOCIIOJIHEHMsI ToTepb. KauecTBo 00pab0TaHHBIX BOJ.

2. Ucrounuku 3arpsisHeHus TemioHocutens Ha TOC. 3arpsisHeHUE NPUPOTHBIX
BOJIOEMOB CTOKaMHM IIPOMBIIUIEHHBIX, CEJIbCKOXO3SMCTBEHHBIX M KOMMYHAJIbHBIX
IPEANPUATHI.

3. HpOI/I?;BOI[I/ITeJ'H)HOCTI: BOOOIIOATOTOBUTCIIBHBIX YCTaHOBOK. TpI/I OCHOBHBIC
CHUCTCMBI TCXHHYCCKOT'O BO)IOCH8.6)KCHI/I$I Ha TOC.

4. OcCHOBHBIE TOKa3aTedW KadecTBa BOAbL. JKECTKOCTh, IIETOYHOCTh, pH,
OKHUCJISIEMOCTh, KOHIICHTpAIIMsI MOHOB, KOHIICHTpAIUsI TPyOOJUCIIEPCHBIX MPUMECEeH,
CyXOH OCTaTOK, MPOKAJECHHBII OCTATOK.

5 EcTecTBeHHBIM XUMUYECKUI COCTAB ITOBEPXHOCTHBIX U MOJ3EMHBIX IIPUPOJHBIX BOI.
OcHOBBI pacueTa BOJIONOITOTOBUTENIBHBIX YCTAHOBOK. Y JjalieHue rpy0oAuCIIEPCHBIX U
KOJUIOUIHBIX ITPUMECEN U3 IIPUPOIHBIX BOI.

6. OU3NKO-XMMUYECKHE OCHOBBI KOATYJISILIUU MPUPOJHON BOJBL. XapaKTepUCTHUKA U [K-2
YCIIOBHSI NIPUMEHEHHUs KOAaryjasHTOB. [I3MeHEeHHEe XMMUYECKOIO COCTaBa BOMABI IIpU
Koarymsiuu. PakTopsl, Baustonme Ha 3QHEeKTUBHOCT IpoIecca KoaryJsiui.

7. llpuHIUIIAAIBHBIE TEXHOJOTHMYECKHE CXEMbl KOAryJsIHMOHHBIX YCTAaHOBOK.
KoHTakTHas 1 00beMHast KOATYJISIHHI. DJIEKTPOKOATYIISIIHS.

8. XMMHMUYECKHE peaKIuu, MPOTEeKalolue MNP U3BECTKOBAHUU BOJIbI. [IpumeHsiembie
pearenTsl. [Iponiecc m3BectkoBanus. OcBerieHue Boabl punbTpoBanueM. [lneHounoe
U aJIre3MOHHOE (PUIBTPOBAHUE.

9. MexaHu3Mm 3ajiepskanus TpyOOaNCIIEPCHBIX IpuMecei. PacdeTr 10361 H3BECTH.




10. ITpuniun pabotel ocBeTauTens. [loBeneHre B3BEIICHHOTO CIIOSI B OCBETIIMTEIIC.
[IpuHNUNHATBHBIE TEXHOJOTMUYECKHE CXEMbl YCTaHOBOK JJIsi OOpaOOTKH BOIBI
METOIaMHU OCAXKIEHHUS.

11. Pacuer oceruteneii. OcHOBBI Teopuu paboOThl GuiubTpyromero cios. Pabora
HACBHIITHBIX U HAMBIBHBIX COPOIMOHHBIX (QHIBTPOB. TpeOoBaHUs, MPEABSIBISIEMbIC K
GUIBTPYIOIMUM MaTepuasam sl PYIIBTPOB HACKIITHOTO U HAMBIBHOTO THIIA.

[1K-2

12. ®OU3MKO-XUMHYECKHE TPOIECChl HOHHOTO oOMeHa. MloHOOOMEHHBIE MaTepHuallbl,
MpUMEHSIEMbIE Ha BOJIONOJTOTOBHUTENIbHBIX YCTaHOBKAaX. DU3NUYECKHE U XUMHUYECKUE
XapaKTepUCTUKU MaTepHaIoB HOHHOTO oOMeHa. OCHOBHBIE 3aKOHOMEPHOCTH MOHHOTO
oOMeHa

13. Texunomorus KkarnoHupoBaHus. Na-kaTMOHUpoBaHue. H-kaTHMOHUpOBaHUE.
ITponecc coBmectHoro H-OH-nonnpoBanus Bosbl. ['oogHas perenepanusi.

14. Xumuyeckoe oOeccoliMBaHHWE BOJBI. TEXHOJIOTHS HOHHUTHOTO (XMMHYECKOTO)
oOeccoymBaHusl BOJBI. Peakiuu, Mpoucxoasiye mpu 00ECCONMBAHUU BOABI U IPH
pereHepanyy aHHOHUTA.

15. Ilpoueccsl nocnenoBarenbHoro H-OH-umonupoBanust Bozawl. [IpuHIMNUaNbHBIE
CXEMBl HMOHUTHOTO OOCCCOJIMBAHMSI BOJBI C OJIHOM M HECKOJIBKUMHU CTYICHSIMHU
(ynpomieHHas, JBYXCTyNeHYaTas, TpeXCTyleH4aTas) pazaenbHoro  H-OH-
MOHUPOBAHMS

[1K-2

16.KoHCTpYKIIUM ~ COBpEMEHHBIX  (DUIBTPOB: MPSMOTOYHBIX, TPOTUBOTOYHBIX,
(GUIBTPOB CMEMIAHHOTO JNCHCTBHS C pereHepanreil BHYTPY U BHE Kopityca GuibTpa.

[1K-2

17. Tlonmublii nMki paboThl HOHUTHOTO (uiabTpa.  CrocoObl pereHepanuu M
pereHeparioHHbIe PacTBOPBI I  HOHUTHBIX (uiabTpoB.  IlpsiMoii m oOpaTHBIN
IIPOTUBOTOK.

18. DOkcruryatanuss HOHMTHBIX (WIBTPOB (ycTaHOBOK). CrocoObl KOMITOHOBKH
WOHUTHBIX (DUIILTPOB B CXEMBI (KOJIJIEKTOPHAs, OJIOYHAS ).

19. VHHOBalLMOHHBIE TEXHOJOIMM HOHHOIO OOMEHa. VYCIIOBUS IOBBILICHUS
3¢ (eKTUBHOCTH IPUMEHEHHsI HOHUTHBIX (PUIIHTPOB.

20. TexHomorNUs JAUCTUJIJIAIIMK BOABI B UCTIAPUTCIIAX PA3JIMYHBIX THUIIOB.

21. Obnactb NpUMEHEHHs] TEPMUUECKOr0 00ecconBanus BoAbl. [IpuHIun padoTel
ucnapureneit. Mcnapurenu kursiero tumna. Micnapurenu ¢ BBIHECEHHOM 30HOM
KHAIIEHU.

I1K-2

22. VcniapuTenn MrHOBEHHOTO BCKUIIAHUS. 3aBUCUMOCTH KauecTBa Mapa OT IIPOyBKH
ucnapureneil. [IpuunHel 3arpsi3HeHus napa: KanejabHbIM YHOC, H30MpaTenbHbIN YHOC.

23. Oco0eHHOCTH HOHHOTO 0OMEHa U MPOIIECCOB B HOHOOOMEHHBIX MeMOpaHax.
3H€KTpO}II/IaJ'H/I3. HpI/IHHI/IHI/IaJ'II)HBIG CXCMBbI SJICKTPOAHUAIM3HBIX aIlllapaToB.
DJEeKTpOUAIN3aTOPbI.

24. XapaKTepuCTHKHU AIEKTPOAUAIN3HBIX MeMOpaH. OOpaTHblil ocmoc. KoHcTpykius
U XapaKTEPUCTUKU 0OPAaTHOOCMOTUYECKHX MEMOpaH.

25. Ilpoueccel, mpoTeKarolue B YCTaHOBKAaX. AmIapaTsl U YCTAaHOBKH IIPOLIECCOB
oOpatHOoro ocmoca. TpeOoBaHMA K KadecTBY HCXOJHOW BOJbI, 00pabaTbiBaeMOii
MeMOpaHHBIMH CITOCOOaMHU.

[1K-2

26. XapakTepUCTHKa pacTBOPEHHBIX B Boj€ Tra3oB. 3akoH [enpu- JlambToHa.
[Ipomeccrt abcopommu u necopOimu ra3oB. Kunernka necopOiuu ra3oB. TexHOMOTHS
Jeadparuu BoJibl. TexHomorus 1ekapOooHn3aluy BOIbL.

27. KoHcTpyknuu aekapOOHM3aTOpOB. XUMHYECKHE METOIbl yIalleHHUs U3 BOJIBI
KOPPO3HOHHOArPECCHBHBIX Ta30B.

28. Tepmuueckas pgeadpauus. Kiaccudukauus pgeaspatopoB. KoHcTpykiuu
nea’patopoB. Db (HEKTUBHOCTh TEPMUUECKOH JIeadpaliiu.

29. MarautHele MeTOABI 00pabOTKK BOABI M 00paboTka BoJbl peareHTamMu. O0nacTu
NPUMEHEHHsST MarHUTHOW 00paOOTKH BOJIBI B TETUIOOHEPTETHKE.

30. O6paboTka BOIBI AJS IMOJNyYEHHs HENPHUKUIAIOIIEro nuiama: o0paboTka BOJIBI
dbocdaramMu, KOMIIIEKCOOOPA3yIOMIMMH BEIIECTBAMHU, aHTHHAKHUITHHAMU.

31. MarauTHBIN MeTo1 00pabOTKH BOJBI. DJIEKTPOMAarHUTHBIE U MarHUTHbIE (PHIBTPHI




JU1st o0e3kene3nuBanus Bobpl. OOpaboTKa BOJIBI YIBTPA3BYKOM.

32. Bopno-xumuueckue pexumbl (BXP) temnorexHumyeckux oO0BekTOB. BomHOo-
xumudeckuii komrieke TOC. OcHoBHble 3a1aun BXP. [lytu noctymienus npumeceit
B IIUKJIBI TAPOTYPOMHHON YCTaHOBKH.

[1K-2

33. IloBenenue npumecei BOJHOrO TEIUIOHOCHUTEISI B MApOBOJASHOM TpakTe. Hopmbl
Ka4yecTBa TEXHOJOTHMYECKUX BOA: J100aBOYHOU (00pabOTaHHOI) BOABI, MPSAMON U
00paTHOM BOJIBI TEMJIOCETH, KOTIIOBOW BOJIBI M Mapa MapoBBIX KOTIIOB.

34. Meroaer mnoanepxkanuss BXP. Xumuyeckuii KOHTpOJb pabodeld  Cpelbl
TEXHOJIOTHYECKUX KOHTYpOB. CHUCTEMA XMMHUKO-TEXHOJOTUYECKOTO MOHUTOPUHTA JJIs
TEIJIOOHEPTETHIECKUX OOHEKTOB.

35. CocraB, CTpyKTypa u (U3HUYECKHUE CBOMCTBA OTIIOKCHUU. Y CIIOBHS 00Opa3oBaHMs
TBEp/10¥ (ha3bl HA TIOBEPXHOCTSIX TEIUIOIHEPTETUIECKOTO 000PYIOBAHMSL.

36. YcnoBusi BO3HHUKHOBEHHS IIEIIOYHO3EMEIbHBIX, (peppo- M altOMOCHUIIMKATHBIX,
KEJIe300KHCHBIX, JKene30(ocdaTHhIX U METHOOKUCHBIX HAKHUIICH.

37. OOpa3oBaHue OTJIOXKEHUH JIETKOPACTBOPUMBIX coeanHeHui. OOpazoBaHue
OTJIOKEHHH B MApOBOM TPAKTE U CIIOCOOBI X YAAJICHUSL.

[1K-2

38. OcHOBHbIE IPUYMHBI 3arpsA3HEHUS M1apa. MeTo bl IpeI0TBpalleHUs OTI0KEHUN Ha
1apooOpa3yroIUX NOBEPXHOCTAX Harpena.

39. CnocoObl ynaneHus: OTJIOKEHHUH ¢ MOBEPXHOCTEN HarpeBa TEIIO3HEPI€TUYECKOTO
obopynoBanusi.  TexHONOrMM  XUMHYECKOH  TNPOMBIBKM  TEIJIOOOMEHHOTO
obopynoBanusi. CriocoObl yAaJeHHsI IPUMeEceil B MPOTOYHON YaCTH TypOUHBI.

40. OcCHOBBI KOPPO3HMOHHBIX HPOLIECCOB HAa OOOPYAOBAaHMM PAMOHHBIX TEIJIOBBIX
craniuil (PTC) u kBapTaJIbHBIX KOTEJIbHBIX.

41. IlpuunHbl ¥ BHUJBl KOPPO3UOHHOI'O IOBPEXKICHUS METajla MapOreHepaTopoB.
OcHoBHBIE BHIBI KOPPO3UM METaNIOB KOTJIOB M  MEPOIPHUATHS IO €€
npenotrBpamieHuto. Kopposuss TpyO maponeperpeBarenei, mapoBbIX TypOuH,
KOHJICHCATOPOB U CIIOCOOBI €€ MPEYNPEekKICHUS.

[1K-2

42. Xumuueckas 3alllUTa TEIJIODHEPIeTUYEeCKoro o00OpyAOBaHUA. Y CIIOBUS
IPUMEHEHHs. XMUMUYECKHE MaTEPHAJIBL.

43. BXP cucrem oxnaxaeHus KoHaeHcaTopoB. Kopposust 000pyaoBaHUs TETIOCETEH.
buokoppo3us TpyObompoBoAoB ropsyero BojgocHaOxkeHus. [yt mOBbIIIEHUS
Hanexnoctu BXP.

44. ®OU3UKO-XMMHUYECKHE OCHOBBI IMOBEJIECHUS NPUMECEH B BOAHOM TEIUIOHOCUTEINE.
OcHOBHBIE (PU3UKO-XUMUYECKHUE TTPOIIECCHI, TPOTEKAIOIINE B BOJTHOM TETUIOHOCHUTEIIE.
HN3MeHeHne CBOMCTB BOJIBI.

45. Beiienenue tBepnoi (asel B ¢popme Hakunmu M nutama. HopMupoBaHue BOJIHOTO
pexxuma OGapabaHHBIX KOTJIOB. MeTOAbI MOBBIIIEHUS YUCTOTHI HACBHIIIEHHOIO Mapa.
[IpomBbIBKa HACBIIEHHOTO Napa MATATEIbHON BOJOM.

46. HasnaueHrne W opraHu3anus HENPEPHIBHON NMPOJYBKH M pacueT €€ BEIMYHHBI.
ITaponpoMBIBOUYHBIE M CENapallMOHHBIE YCTPOICTBA.

47. Tunsl ¥ ycnoBus 00pa3oBaHUs OTIOKEHUH B MPSIMOTOYHBIX U OapaOaHHBIX
koTiax. Koppeknnonnas 06paboTka KOTJIOBOM W MUTATEIHLHOM BOJIBI.

IK-2

48. CniocoOs1 pocdaTHO 00padOTKH KOTIIOBOM BOJIbI, AMMUHUPOBAHUS 1
TUIPA3UHHON 00paOOTKH MUTATENBHOMN BOJIBI.

49. [IpuMeHeHne KOMIUIEKCOHOB I 00paObO0TKU mUTaTeIbHON BOIbI. Kitaccudukanms
MPOMBINIICHHBIX CTOYHBIX BOA. OCOOEHHOCTH UX OUYUCTKHU. METOIbI OUMCTKU
MTPOMBITTUICHHBIX CTOKOB OT HE(TETPOTYKTOB.

50. CriocoObl KOHCEpBalLlMU TEIUIOdHEpreTHueckoro ooopyaoanus. CTossHOUHAS
koppo3usi. KoHcepBanusi TypOUH U S3HEPTeTUYECKUX KOTIIOB FOPSYUM BO31YXOM.
WHrubuTopsl KOPPO3MH.

IK-2

51. ITapokucnopoiHast OYMCTKA U MTACCUBALMS TOBEPXHOCTEN IHEPTreTUYECKOTO
000pyIOBaHUSI.

52. MeToibl 00paboTKH BOJI TTOCIIE KOHCEPBAIIMH 000PYAOBaHUS U KUCIOTHOM
ouncTku. I1yTn cokpamnienus NIpoMBIIIICHHBIX CTOKOB




O0pazen OmJiera K 3a4eTy IO AMCHMUILIMHE

T'PO3HEHCKUI I'OCYIAPCTBEHHBII HEGTSAHOW TEXHUYECKWUIA YVHUBEPCUTET
KADEJIPA "TENJIOTEXHUKA U IT'/IPABJIUKA"
UHCTUTYT DHEPI'ETUKH

Jucnunnuna: « TexHonorus moAroToBky Bojbl Ha TOCy»

Cemectp - 3

I'pynna TIT-24m

Buser Ne 1 (k sK3aMeHy 110 JUCIHUIUIMHE)

1. | ®u3uko-XxUMHYECKUE MPOLIECCHl HOHHOTO 0OMeHa. IoHOOOMEHHbIE MaTepHallbl,
IIPUMEHSIEMbIE Ha BOJIONIOATOTOBUTENIBHBIX YCTAHOBKAX.

2. | [Ipumecu comeprkaiyecs: B IpupoHoi Boje. Kiaccudukaiiys npupoIHOi BOIBL.
Hazuauenne Boasr Ha TOC.

3. | OcuoBnsle 3agaun BXP. [Tytu nocTymuieHus npumeceii B IUKITBI NApOTYpPOMHHOMN YCTaHOBKH.

4. | Crioco6s! hochaTrHOM 00pabOTKH KOTJIOBOM BOJIbI, aAMMUHHPOBAHUS M TUAPAZUHHOMN
00pabOTKM MUTATEITLHOM BOJIBI.

3aB. kadenpoit
«TennorexHuka U TUIPaBINKa) T.5.93upbaes

Kpurepnu oueHku kayecTBa 3HAHUH IK3aMeHa

Ne Kpurepun oneHuBanus Ouenka

1 - TIOJHBIA OTBET Ha MOCTABJIEHHBIM BOMPOC, KOTOPBIA B IIEJIOM U3JI0XKEH | (OTJIHYHO)
JIOTUYHO U MOCJIE0BATEIBHO, HE TPEOYET JOMOIHUTENbHBIX OSICHEHUH;

- YEeTKO M MPaBWIbHO JaHbl OINpPEIENIECHHUs, PACKPHITO COAEpKAHUE
MOHSITUH, BEPHO MCIIOJIb30BAHBI HAYYHbIE TEPMUHBL;

- OTBET CaMOCTOSITENIbHBIA, HWCIOJIb30BaHbl paHee NPUOOPETEHHBIE
3HAHUSI.

2 - PacKpbITO OCHOBHOE COJIEp>KaHHE MaTepHaa; (xopoo)
- B OCHOBHOM MpPaBWJIbHO JaHbl OIIPCACIICHUA HOHHTHﬁ, HCIIOJIB30BAaHBI
Hay4YHbIC TEPMUHBI;

- OTBET Ha MOCTABJIEHHBIM BOMPOC U3JI0XKEH JJOTUYHO U MOCIEI0BATENIbHO,
HO TpeOyeT He3HAYUTENbHBIX YTOUHEHU.

3 - YCBOEHO OCHOBHOE€ COJIEp’KaHUE yuyeOHOro marepuayia, HO H3JI0KEHO | (YA0BJIETBOPH
(¢parMeHTapHO, HE BCETJa MOCJIe0BaTEIbHO; TeJIbHO)

- OIIpEAEIICHN MMOHATUI HEJOCTATOYHO YETKHUE;

- JIONYILIEHbl HAPYLIEHUs IIOCIEA0BATEIBHOCTH H3JIOKEHUS MaTepuala,
OIIMOKM ¥ HETOYHOCTH B UCHOJb30BaHUM HAYy4YHOH TEPMUHOJIOTHUH,
ONPEAECICHUN TOHATHH.

4 - (hparmMeHTapHBIN OTBET; (Heyn0BJIETBO
- OCHOBHOE cojiepaHie y4eOHOro MaTepualia He pacKpbITo; PHUTEJIBHO)

- HC IaHbl OTBETHI Ha BCTIOMOTI'aTCJIbHBIC BOIIPOCHI 9K3aMCHATOPOB,

- JOmylleHbl TIpyOble OmWMOKM B ONPECIICHUM [OHITUH, NpHU
UCIIOJIb30BAaHUH TEPMUHOJIOTUU.







5. KoHTpoJIbHO- U3MEpPUTENBHBIA MaTEpUa
10 y4eOHOM JUCHUTIINHE

«TEXHOJIOI'UA ITOAI'OTOBKH BOAbI»

HanpaBJIeHne NOAT0OTOBKH

13.04.01 TennosHepreTuka u TEIJIOTEXHUKA

HanpasiaenHocts (mpoguJib)
«TGHJIOBHepFeTI/IKa U TCIIJIOTEXHUKA»

KBanudpukauus
Marwuctp



5.1 bujieTsl K epBOMY TeKylIeMy KOHTPOJII0 3HAHUMN TN CIUIINHBI
«Texnonorust nepepadboTku Boasl HA TOCy»

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBaHust PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MumnoHIKoBa
HHCTUTYT 3HEPreTUKI
Kageopa «Tennomexuuxa u cuopasgnuxay

Buaer Ne 1

IlepBEIN TEKYHINH KOHTPOJIL 3HAHUN

HuctnumnmHa: « TexHonorus moaroToBku Boasl Ha TOC»

1 | [Ipou3BOAUTENBHOCTh BOJOMOJTOTOBUTENBHBIX YCTAHOBOK.  TpU OCHOBHBIE CHCTEMBI
TEXHUYECKOTO BogocHa0xeHust Ha TOC
2 | Pacuer ocerureneii. OCHOBBI TeOpur pabOTHl QUIBTPYIOIIETO CIIOs
3 | Ilpoueccst mocnenoBarensHoro H-OH-nonupoBanust Bozapl. [IpuHIMIHMANBHBIE CXEMBI
MOHUTHOTO 00eCCONMBaHUS BOABI C OJHOW W HECKOJIBKHUMH CTYNEHSIMH (yIpOIEHHas,
JIBYXCTYIIeHYaTasl, TpexcTynenyaras) pasaensHoro H-OH-nonuposanus
4 | XapakTepuCTUKH OJJIEKTpOAUanu3Hbix  MeMmOpaH. OOpatHbiii ocmoc. KoHCTpykius u
XapaKTePUCTUKU OOPAaTHOOCMOTHUYECKUX MEMOpaH
3aB. kadeapoit «T u I'» T.b.O3upbaeB « »
MuHUCTEpCTBO HAYKH U BhIcIIero oopa3zoBanusi PO
I'po3HeHCKui rocyAapCTBEHHBIN HEQTSIHON TEXHUUECKUI YHUBEPCUTET UM. akaa. M.Jl. MumnoHIKoBa
MHCTUTYT SHEpPreTUKHU
Kagheopa «Tennomexnuka u cuopasiuxay
buaer Ne 2
IlepBoIii TEKYIIMNA KOHTPOJIb 3HAHUHN
JucnumnmHa: « TexHaonorus moaroToBku Boasl Ha TOC»
1 | OcHoBHBIE cXeMBI BOgooaArotoBku Ha TOC
2 | Ilpumecu conepskamiyecss B TMPUPOTHONU BOJE. Knaccudukanus mnpupoaHOil BOJIBI.
Hasnauenwne Boasl Ha TOC
3 | [lotepu mapa u konaencara Ha TOC. CnocoObl BOCHONHEHHS TMOTEpb. KadecTBo
00pabOTaHHBIX BOJI
4 | Ucrounuku 3arpsisHeHHs] TeruioHocutens Ha TOC. 3arps3HeHHe TPUPOTHBIX BOJOEMOB
CTOKAMU MTPOMBIIUICHHBIX, CETbCKOX03MCTBEHHBIX 1 KOMMYHAJIbHBIX MPEANPUATUN
3aB. kadpeapoit «T u I'» T.5.93upbaes « »
MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHusi PD
I'po3HeHCKHit rocynapcTBEHHBIN HE(TIHONH TEXHUYECKUH YHUBEPCUTET UM. akal. M.Jl. MuimnoHmuKkoBa
HHcTUTYT 3HEPreTHKHI
Kageopa «Tennomexuuxa u cuopagnuxay
buaer Ne 3
IlepBEIil TEKYIIMH KOHTPOIb 3HAHUI
Hucnunnuna: «Texaonorus nmoarotroBku Boasl Ha TOC
1 | [Ipou3BOAUTENHHOCTh BOJOMOJITOTOBUTENbHBIX YCTAHOBOK.  IpHU OCHOBHBIE CHCTEMBI




TEXHUYECKOTO BOogocHa0xeHus Ha TOC

OcHOBHbIE TOKa3aTeNM KauecTBa BOAbl. JKecTKoCTb, MIENIOYHOCTb, pH, OKHCIsIeMOCTb,
KOHILEHTpAllMsd HWOHOB, KOHIEHTpauusi TIpyOOAMCIIEPCHBIX TNpuUMeceii, CyXOH OCTaToK,
MIPOKAJIEHHBIN OCTaTOK

w

EcrecTBeHHBIN XMMHYSCKHI COCTaB IIOBEPXHOCTHBIX M IMOA3CMHBIX IMIPUPOIHBIX BO

OCHOBEI pacdu€Tta BOAOIIOATOTOBUTEIIPHBIX YCTaHOBOK. YI[EUICHI/IC Fp}I6O,I[I/ICHepCHI)IX u
KOJIJIOMJHBIX HpHMCCCfI 13 MPUPOAHBIX BOJ

3aB. kadenpoit «T u I'» T.b.93upbaeB « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MuumoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Buaer Ne 4

IlepBEIi TEKYIINH KOHTPOJIb 3HAHUN

JucnumnmHa: «TexHonorust moaroToBKu Boasl Ha TOC»

DU3NKO-XUMHUYECKHUE OCHOBEI KOoaryJjsinuu HpHpOI[HOﬁ BOJBI. XapaKTCpI/ICTI/IKa " yCJIOBUA
IMMPUMCHCHUS KOAryJIsdHTOB

N3MeHeHne XMMHMYECKOIO COCTaBa BOJABI IpU Koaryjasauuu. PakTopbl, BIUAIOIIKAE Ha
3¢ (HEKTHBHOCTH NPOIIECcCca KOATYIISIIAH

w

HpI/IHHI/IHI/IaJIbHBIe TCXHOJIOTHUYCCKUEC CXEMBbI KOAI'YJIIIIUOHHBIX YCTAHOBOK

XUMUYECKHUE pCaKknuu, MpoOTCKaroIre nNpu N3BECCTKOBAHNU BO/IbI. HpI/IMeHHCMI)IG pCarcHThI.
Hpouecc HN3BCCTKOBAHUA

3aB. kadeapoit «T u I'» T.b.93upbaes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 00pa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(TIHOH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bbuaer Ne 5

TlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

Z[I/ICL[I/IHJ'II/IHB.Z «TexHOoI0rus MOArOTOBKH BOJIBI HA TOC»

Ocetienne Bojibl priibTpoBaHueM. [leHouHoe U afare3noHHoe (PUIbTpOBaHUE

MexaHu3M 3a/iepkaHusi rpy0oIMCIIepCHBIX TpUMecel. PacueT 1036l H3BECTH

[Tpunnmn pabote! ocBernuTens. [loBeeHre B3BEIIEHHOTO CJI0sI B OCBETJIUTENE

AWIN|F

[IpuHIMIUATBEHBIE TEXHOJIOTHYECKHE CXEMBl YCTAaHOBOK Il 0OpaOOTKH BOJBI METOJIaMHU
ocakJIeHHUs

3aB. kadenpoit «T u I'» T.b.93upbaes « »

MHUHHUCTEPCTBO HAYKH | BhICIIEro oOpazosanust PO
I'po3HeHCKHi rocyAapcTBEHHBINH HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.J]. MutHoHIMKoBa
HHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexuuxa u euopasiuxar

Bbujer Ne 6




IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

JuctmmumHa: «TexHonorus nepepadotku Boasl Ha TOCy

PaboTa HaACBIMHBIX ¥ HAMBIBHBIX COPOIMOHHBIX (GUIbTPOB. TpeGoBaHUs, IPEABIBISIEMBIE K
GUIBTPYIOMKUM MaTepHagam i GUIbTPOB HACHIITHOTO M HAMBIBHOTO THIIA

OU3NKO-XMMUYECKHE MpPOIecChl HMOHHOTO oOMmeHa. loHOOOMEHHBIE  MaTepHalbl,
IIPUMEHsIEMbIE Ha BOJIONIOATOTOBUTEIbHBIX YCTAHOBKAX

dusznuecKkue ¥ XUMHUYECKHE XapaKTEPUCTUKA MaTepuaioB MOHHOTO oOMeHa. OCHOBHBIC
3aKOHOMEPHOCTH HOHHOI'0 OOMEHa

TexHonorus kaTnoHMpoBaHus. Na-KaTHOHMpoBaHKue. H-katnoHupoBaHue

3aB. kadenpoit «T u I'» T.b.93upbaeB « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHYSCKUH YHUBEPCUTET UM. akaa. M./l. MIuoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u euopagnuxay

Bbuaer Ne 7

IlepBuIl TEKVIIMIT KOHTPOJb 3HAHUN

JucnumiuHa: «TexHonorus noaroToBku Boasl Ha TOC»

IIpouecc coBmectHoro H-OH-nonunposanus Boasl. ['onogHas perenepanus

Xumuueckoe  obecconMBaHWe  BOAbL.  TE€XHOJOTMS ~ MOHMTHOINO  (XMMHYECKOIO)
00€eCcCOIMBaHUA BOJIbI

w

PeaKI_II/II/I, MMPOUCXOAAINUNC ITPU 00eccoIMBaHuU BOJIbI 1 ITPU PCIrCHCPpAl AHUOHUTA

IIpoueccel mnocnenosarensHoro H-OH-uonupoBanust Boapl. [lpuHIMIMAIbHBIE CXEMBbI
HMOHUTHOIO OOECCOJIMBAaHUS BOJbl C OJHOM M HECKOIBKMMHU CTYNEHAMHU (YHpOILIEHHas,
JBYXCTYII€HYaTasl, TpexcTynenyaras) pasaenbHoro H-OH-nonupoBanust

3aB. kadeapoit «T u I'» T.b.93upbaes « »

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKHU rocynapcTBEHHBIH HE(TIHOH TEXHHISCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u cudpasnuray

Bbuaer Ne 8§

TlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

I[I/ICL[I/IHJ'II/IHaI «TexHo10rus MOArOTOBKU BOJIBI Ha TOC»

[Iponecc coBmectHoro H-OH-nonnpoBanus Bojibl. ['ostogHas perenepanus

N

TexHonorusa kaTnoHNpoBaHus. Na-KaTHOHMpoBaHKHe. H-kaTnoHnpoBaHue

PaboTa HachITHBIX U HAMBIBHBIX COPOLIMOHHBIX (UIBTPOB. TpeboBaHus, MpeabsIBIsIEMbIe K
GUIBTPYIOMIMM MaTepuasam sl GUIBTPOB HACHIITHOTO U HAMBIBHOTO THIIA

[IpuHIMIMATBHBIE TEXHOJIOTUYECKUE CXEMBl YCTAHOBOK Ui 0OpabOTKM BOJBI METOJaMHU
OCaXKJICHHUS

3aB. kadeapoit «T u I'» T.5.93upbaes « »

MHUHHUCTEPCTBO HAYKH U BhICIIEro oopazosanust PO




I'po3HeHCKU rocynapCcTBEHHbBIN HE(TIHONH TEXHHYCCKUIA YHUBEPCUTET UM. akaa. M./l. MUIUTHOHITUKOBA
HHCTUTYT 2HEPreTUKHI
Kageopa «Tennomexnuxa u cudpasnuray

Buaer Ne 9

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

HuctuumnmHa: « TexHonorus moaroToBku Boasl Ha TOC»

HpI/IHI_[I/IH pa6OTBI OCBCTIINTEIIA. HOBG,Z[CHI/IC B3BCIICHHOI'O CJIOSA B OCBETIIUTECIIC

MexaHu3Mm 3aiepKanusi rpyOOMCIIEpCHBIX TpuMeceil. PacueT 10361 n3BecTn

Ocgetienue Bojbl GriibTpoBanueM. [lneHouHoe U afare3noHHoe GuiIbTpoBaHUE

AIWN|F-

XUMUYECKHE peaKiuu, IPOTEKAOLUe MPU U3BECTKOBAHUHU BOJBL. [IpuMeHsieMble peareHThl.
IIpouecc n3BecTKOBaHUs

3aB. kadenpoit «T u I'» T.b.93upbaeB « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HEPTIHONH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIUIHOHIITUKOBA
HHcTuTyT 3HEpreTUKU
Kagheopa «Tennomexnuka u euopasiuxay

Bujger Ne 10

IlepBBIN TEKYIIMI KOHTPOJb 3HAHUN

JucnummmHa: « TexHonorus moaroToBku Boasl Ha TOC»

IIpoueccel mnocnenosarensHoro H-OH-uonupoBanust Boapl. IlpuHIMIMAIbHBIE CXEMBbI
HMOHUTHOIO OOECCOJIMBAaHUS BOJbl C OJHOM M HECKOJIBKMMU CTYNEHSAMHU (YHpOILIEHHas,
JBYXCTYII€HYaTasl, TpexcTynenyaras) pasaenbHoro H-OH-nonupoBanust

N

ITporniecc coBmectHOro H-OH-ronupoBanus Bojibl. ['ostogHas perenepaus

OU3NKO-XMMUYECKUE  MpPOLEcChl HMOHHOrO oOMeHa. oHOOOMEHHblE  MaTepuasbl,
IIPUMEHsIEMbIE Ha BOAOIOATOTOBUTEIBHBIX YCTAHOBKAX

[Tpunumn pabots! ocBernuTens. [loBeneHre B3BEIIEHHOTO CIIOSI B OCBETIUTENE

3ag. kadenpoit «T u I'» T.b.O3upbaeB « »

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKuit rocy1apCcTBEHHBIN HEPTSIHON TEXHUUECKUI YHUBEpCUTET uM. akaa. M.J[. MUUIMOHIIMKOBa
HHcTuTyT S3HEpreTUKU
Kadgheopa «Tennomexnuka u cuopasiuxay

Bujaer Ne 11

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

Huctunnuna: «TexHnonorus moaAroToBKH Bojbl Ha TOCy»

KoHCTpykiinM COBpeMEHHBIX (PUIBTPOB: MPSIMOTOUHBIX, HPOTUBOTOYHBIX, (UIBTPOB
CMEIIIaHHOTO JIEUCTBUS C pereHepanueil BHyTpH U BHE Kopryca GuibTpa

[Monublit 1uKn paboThl HOHUTHOTO GiIbTpa. CrocoObl pereHepalui U pereHeparuoHHbIe
pacTBOpHI Uil MOHUTHBIX punbTpoB. [IpsmMoil 1 oOpaTHBIN NPOTHUBOTOK

OKcIuTyaTanuss HOHMTHBIX (UIbTpOB (ycTaHOBOK). CrocoObl KOMIIOHOBKM HOHUTHBIX
(GUILTPOB B cXeMbl (KOJIJIEKTOpHAs, OJ10YHAas)

NHHOBaIMOHHBIE TEXHOJOTHHM WOHHOTO OOMEHa. YCIIOBUS TMOBBIMICHHUS 3(PGEKTUBHOCTH
MIPUMEHEHHSI HIOHUTHBIX (QUIBTPOB

3aB. kadenpoit «T u I'» T.b.93upbaes « »




MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHus PD
I'po3HeHCKHI TOCYIapCTBEHHBINH HEPTIHONW TEXHUISCKUH YHUBEPCUTET WM. akaa. M.J]. MUIIHOHITMKOBA
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Bujaer Ne 12

IlepBEIi TEKYIINHA KOHTPOJIb 3HAHUN

Hucnunnuna: «Texnonorus moarotoBku Bojsl Ha TOC

TexHomorus JUCTUIJIAIMA BOJABI B UCTIAPUTCIIAX Pa3JIMYHBIX TUIIOB

I/ICHapI/ITeJ'II/I KHUITAIICTO THUIIA. I/ICHapI/ITeJ'II/I C BEIHECEHHOM 30HOM KUIICHUS

O06nacTh NpUMEHEHUs TepMHUUECKOro obecconnBanus Bojbl. [Ipunimn paboTel ncnapurenei

BAWIN|F-

Hcnapurenu MrHOBEHHOTO BCKUIIAHMS.  3aBUCUMOCTb KadyecTBa Ilapa OT IPOAYBKH
ucnapuresneil. [IpuunHbl 3arpsi3HeHUs napa: KanejabHbld YHOC, U30MpaTENIbHbIN YHOC

3aB. kadeapoit «T u I'» T.5.93upbacs « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HE(PTIHON TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIUIHOHITIKOBA
WHCTUTYT 3HEPreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 13

IlepBBIN TEKVIIMIT KOHTPOJb 3HAHUN

JucnumnnHa: «TexHonorus noaroToBku Boasl Ha TOC»

OcoOeHHOCTH HOHHOTO OOMEHa W TMPOIECCOB B  HOHOOOMEHHBIX MeMOpaHax.
DnexTpoauanns

[IpyHIMNIMATBHBIE CXEMBI 3JIEKTPOJUAIN3HBIX alapaToB. DIEKTPOAHATN3ATOPbI

XapakTepuCTUKU DJIEeKTpoauanu3Hblx  MeMmOpaH. OOpatHblii ocMoc. KoHCTpykius u
XapaKTEePUCTUKH 00PaTHOOCMOTHYECKUX MeMOpaH

[Iporeccrl, mpoTekaroue B YCTAaHOBKAaX. AIIMapaThl U YCTAHOBKU MPOIIECCOB OOpaTHOTO
ocMoca

3aB. kadeapoit «T u I'» T.b.93upbaes « »

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PD
I'po3HeHCKuil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIuHoHIMKoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexnuka u 2udpasnuxa»

Buaer Ne 14

TlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

Huctunnuna: «TexHnonorus moaAroToBKH Bojbl Ha TOCy»

TpeboBanust K KauecTBY HCXOHON BOJIbI, 00pabaThiBaeMoii MEMOpPaHHBIMU CIIOCO0AMHU

N

[Tpunnmn pabote! ocsernuTens. [loBeeHre B3BEIIEHHOTO CJI0sI B OCBETJIUTENE

DU3NKO-XMMHUYECKHUE OCHOBEI KOoaryJjsinuu l'IpPIpOI[HOfI BOJbI. XapaKTepI/ICTI/IKa " yCJIIOBHUA
IMMPUMCHCHUS KOAryJasdHTOB

M3MmeHenne XUMHYECKOTO COCTaBa BOABI IIpU KOaryJisannuu. cDaKTOpr, BIIMAOININE Ha
3(PEeKTUBHOCTD MpoIIecca KOAryJIsiiiuu




| 3aB. kadenpoit «T u I'» T.b.O3upbacB « »

MuHHCTEpCTBO HayKHU U BhICIIETo oOpa3oBanust PO
I'po3HeHcKui rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumnoHIKoBa
HHCTUTYT 3HEPreTUKU
Kageopa «Tennomexuuxa u cuopagnuxay

Bujaer Ne 15

IlepBEIN TEKYHINH KOHTPOJIL 3HAHUN

HuctuumnmHa: « TexHonorus moaroToBku Boasl Ha TOC»

[Tpon3BOIUTEIBHOCTS BOJOIOATOTOBUTEIBHBIX YCTAHOBOK.  TpH OCHOBHBIC CHCTEMBI
TEXHUUYECKOr0 BOAOCHA0xkeHus Ha TOC

Uctounuku 3arpsisHenus terioHocutenss Ha TOC. 3arps3HeHHe NPUPOJHBIX BOJAOEMOB
CTOKaMH MPOMBIIUICHHBIX, CEJIbCKOXO3SIICTBEHHBIX U KOMMYHAJIBHBIX MPEAIPUITHI

OCHOBBEI pacu€Ta BOAOIOATOTOBUTCIIbHBIX YCTAHOBOK. y,Z[aJICHI/Ie FPY60,I[I/ICHCpCHbIX u
KOJIJIOMJHBIX anMeceﬁ 13 MPUPOAHBIX BOJ

XUMUYECKHE PeaKIuy, IPOTEKAIOIIUE MTPU U3BECTKOBAHUHU BOJIBL. [IpuMeHsieMble peareHThI.
IIpouecc n3BecTkOBaHUsA

3aB. kadenpoii «T u I'» T.b.93upbaes « »

MuHHCTEpCTBO HayKH U BhICIIETO 0oOpa3oBaHust PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHHBEpPCUTET UM. akaa. M.J]. MuutHoHIMKOBa
HHuCcTHUTYT SHEPreTHKHN
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 16

TlepBuIN TEKVIIMI KOHTPOJb 3HAHUN

Z[I/ICL[I/IHJ'II/IHEIZ «TexHoI0rus MOArOTOBKU BOJIBI HA TOC»

IIpoueccel mnocnenosarensHoro H-OH-uonupoBanust Boapl. IIpuHIMIManbHBIE CXEMBI
MOHUTHOTO 00€CCONMMBaHUS BOJABI C OJHOW M HECKOJbKMMM CTYNEHSIMH (yNpOIeHHas,
JBYXCTyIeHYaras, Tpexcrynenyatas) pasaenpbHoro H-OH-uonupoBanus

KoHcTpykiinn coBpeMEeHHBIX (DUIBTPOB: NPSIMOTOYHBIX, IMPOTUBOTOYHBIX, (PUIBTPOB
CMEIIaHHOTO JICHCTBUS C pereHepaleil BHyTpH U BHE Kopryca puiabTpa

[Tonnsiii UK padboTel HOHUTHOTO (uibTpa. CrmocoObl pereHepali U pereHepaluoHHbIe
pacTBOpPHI Ui MOHUTHBIX punbTpoB. [IpsiMoiil 1 0OpaTHBIN MPOTHUBOTOK

OKCIuTyatanuss HWOHUTHBIX (UiIbTpoB (ycTaHOBOK). CrocoObl KOMIIOHOBKHM HWOHHTHBIX
GUIBTPOB B cXeMbl (KOJIJIGKTOpHAsl, OJ04YHAs)

3aB. kadenpoit «T u I'» T.b.93upbaes « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHit rocynapcTBEHHBIH HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MuumoHIuKoBa
HHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexnuxa u euopagiuxay

Bujer Ne 17

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

Juctunnuna: «Texnonorus nepepadboTku Boabsl Ha TOCy»




M3MeHeHne XUMHYECKOro COCTaBa BOABI NPH Koaryiasuun. DakTopbl, BIHSIOIIME Ha
3¢ EKTUBHOCTH NMPOLIECCa KOArysIIH

N

HpI/IHHI/IH pa6OTBI OCBCTIIHNTEIIA. HOBG,Z[CHI/IG B3BCIICHHOI'O CJIOA B OCBETIIUTECIIC

[Iporecchl, mpoTeKaroniye B yCTaHOBKaX. AMMaparhl ¥ YCTAaHOBKH IPOIIECCOB 0OPAaTHOTO
ocMoca

XapakTepucTUKU DJEKTpoauanu3Hblx  MeMOpan. OOparubiii ocmoc. KoHcTpykuus u
XapaKTePUCTHKH 0OPaTHOOCMOTHYECKUX MEeMOpaH

3aB. kadenpoit «T u I'» T.b.93upbaeB « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PO
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITIKOBa
WHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u euopagnuxay

Bujaer Ne 18

IlepBEIi TEKYIINH KOHTPOJIb 3HAHUN

JucuumimHa: «TexHonorus noaroToBku Boasl Ha TOC»

Hcnaputenn MrHOBEHHOTO BCKUIAHWA.  3aBUCHMMOCTh KauecTBa Iapa OT IIPOJIYBKH
ucnapuresneil. [Ipuunnbl 3arps3HeHus napa: KaneiabHblid YHOC, U30MpaTeNIbHbIN YHOC

N

Ucnapurenu kunsimiero tuna. Vcrnapurennn ¢ BBIHECEHHOW 30HOM KUTICHUS

w

O6nacTh NpuMeHeHusl TepMudeckoro obecconuanus Bosl. [Tpunuun paboTel ncnapuTenen

TexHomorus JUCTUIIJIAIMA BOJBI B UCTIAPUTCIIAX Pa3JIMYHBIX TUIIOB

3aB. kadeapoit «T u I'» T.b.O3upbaeB « »

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBaHus PO
I'po3HeHCKHI rocynapcTBEHHBIH HE(TIHOH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 19

TlepBuIN TEKVIIMI KOHTPOJb 3HAHUN

Z[I/ICL[I/IHJ'II/IHEIZ «TexHoI0rus MOArOTOBKU BOJIBI HA TOC»

XapaKkTepUCTUKU DIEKTpoauanu3Hblx ~ MeMOpaH. OOpatHbiii ocmoc. KoHcerpykuus u
XapaKTePUCTUKH 00PaTHOOCMOTHYECKUX MeMOpaH

[Iporeccrl, mpoTekaroue B YCTAaHOBKAaX. AIIMapaThl U YCTAHOBKU MPOIIECCOB 0OpaTHOTO
ocMoca

w

I/ICHapI/ITCJ'II/I KUIIAIICTO TUIIA. I/ICHapI/ITeJ'II/I C BEIHECEHHOM 30HOM KUIICHUS

O65acTh NpUMEHEHUsl TepMudeckoro obecconuBanusi BoJbl. [IpunHnun paboTsl ncnaputeneit

3aB. kadeapoit «T u I'» T.5.93upbaes « »

MHUHHUCTEPCTBO HAYKH U BBICIIEro oOpazoBanust PO
I'po3HeHCcKui rocyapcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MunoHIKoBa
HHcTUTYyT 3HEPreTHKHI
Kageopa «Tennomexnuka u 2udpasnuxa»

Bujer Ne 20

IlepBuIN TEKVIIMI KOHTPOJb 3HAHUN




Juciunnuna: «TexHonorus moaroToBku Boasl Ha TOC»

VHHOBaIIMOHHBIE TEXHOJOIMM HWOHHOTO OOMEHa. YCJIOBUSI MOBBIMIEHUS 3((HEKTUBHOCTH
MIPUMEHECHHSI HIOHUTHBIX (DUIBETPOB

OKcrutyaTanusi MOHUTHBIX (QHILTPOB (ycTaHOBOK). CrocoObl KOMIOHOBKH HOHUTHBIX
(GUIBTPOB B cXeMbl (KOJIJIGKTOpHAsA, OJI0YHAS)

XapaKTepUCTUKU 3JIEKTPOJUAU3HBIX ~ MeMOpan. OOpartHblii ocMoc. KoHcTpykuust u
XapaKTEPUCTUKH 00PaTHOOCMOTHYECKUX MeMOpaH

TpeboBanust K KaueCTBY HCXOTHON BOJIbI, 00pabaThiBaeMoii MEMOPaHHBIMU CIIOCOOAMHU

3aB. kadenpoit «T u I'» T.b.93upbaeB « »

4.2 buyieTbl KO BTOPOMY TeKYLIEMY KOHTPOJII0 3HAHMHA TMCUUIIIMHBI
«TexHomnorus nepepaboTku Bojbl Ha TOC»

MuHHCTEpCTBO HayKHU U BhICIIET0 obpa3oBanust PO
I'po3HeHCKHUI rocynapcTBEHHBIH He(YTSHON TEXHHYCCKIH YHUBEPCUTET UM. akan. M./]. MIHoHITIKOBa
WHCTUTYT 3HEPTeTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 1

Bropoil Tekymui KOHTPOJIb 3HAHUN

JucnummHa: « TexHonorus moaroToBku Boasl Ha TOC»

MaruuTHblii MeTo 00paOOTKM BOJBI. DJIEKTPOMArHUTHbIE M MarHUTHbIE (DUIBTPBI IS
o0ezxene3uBanusi Boabl. O0paboTKa BOJBI YIBTPA3BYKOM

TexHo0rnu XMMHUYECKON IPOMBIBKH TEIIIO0OOMEHHOr0 00opyaoBanus. CrnocoObl yaneHus
npuMecei B IPOTOYHOM YacTu TYpOUHBI

Meroasl NOBBIIEHHsS YUCTOTHI HACBIEHHOTO mapa. [IpombIBKa HaCBHIIIEHHOrO Ilapa
MIATATEIbHON BOAOU

KoncepBanmsi TypOMH W DHEPreTUYECKMX KOTJIOB TOPSYHM BO3AYyXOM. HWHTHOUTOpHI
KOppo3uu

3aB. kadeapoit «T u I'» T.5.93upbaes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 00pa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(TIHOH TEXHHISCKUN YHUBEPCUTET UM. akaa. M./l. MUIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexnuka u 2udpasuuxa»

Buaer Ne 2

Bropoil Tekymmii KOHTPOJIb 3HAHUU

Huctunnuna: «Texnonorus moaAroToBkH Bojibl Ha TOC

XapakTepucTuKa pPAcCTBOPEHHBIX B BoJe Tra3oB. 3akoH ['enpu- JlampTona. IIpomecchr
abcopOumu 1 1ecopOIuM ra3on

Kunernka necopbumu ra3zoB. TexHomorus aea’paiiuu Bojabl. TexHOIOTHS aekapOOHU3AINH
BOJIbI

Konctpykiun — nexapOOHU3aTOPOB. XUMUYECKUE METOABbl YAAICHUS U3  BOJBI
KOPPO3HMOHHOArPECCUBHBIX T'a30B

Tepmuueckass neadparus. Kimaccudukanus naeasparopoB. KOHCTpYKIIMU J€a’paTopos.
D¢ HeKTUBHOCTH TEPMHUECKOHN JIeadpaIiiu




3aB. kadenpoit «T u I'» T.5.93upbaes « »

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHcKuit rocyiapCcTBEHHBIN HEPTSIHON TEXHUYECKUH YHUBEpCUTET uM. akaa. M.J[. MuuIMoHIMKOBa
HHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Buaer Ne 3

BTopoii TekyIni KOHTPOJIb 3HAHUH

Hucnunnuna: «TexHnonorus moaroToBku Boasl Ha TOCy»

MarnuTtHble MeTOJbI 00paboTKM BOABI W oOpaboTka Boabl peareHTamu. OOJacTh
MIPUMEHECHHSI MAarHUTHON 00pa0OTKH BOJIBI B TEIUIODHEPTETHKE

OO6paboTka BOABI AJIsl MOMYyYEHUS] HEMPUKUIIAIOIIETo Iama: o0paboTka Bojsl hocaTamu,
KOMIDICKCOOOPa3yIONTMMU BEIIECTBAMHU, aHTHHAKUITHHAMH

MarauTtHblii MeTOZ 00paOOTKM BOJBI. DIEKTPOMAarHUTHBIE M MAarHUTHbIE (DUIBTPHI JUIS
o0ezxene3uBanmst Boabl. O0paboTKa BOJBI YIBTPA3BYKOM

Boano-xumuueckue pexumbl (BXP) temorexHunueckux 00beKTOB. BomHo-xumuueckuit
koMmiuieke TOC

3aB. kadenpoii «T u I'» T.b.93upbaes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHU rocynapcTBEHHBIH HE(YTIHON TEXHHYCCKUH YHUBEPCUTET UM. akan. M./l. MIIUIHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexnuxa u cuopagnuray

Buaer Ne 4

BTopoil Tekymui KOHTPOJIb 3HAHUN

JucnumnmHa: « TexHonorus moaroToBku Boasl Ha TOC»

OcHoBuble 3amaun BXP. Ilytu mnocTyrieHuss npumeceil B LUKIbI MapOTypOMHHOM
YCTaHOBKHU

HOBGI[GHI/IG anMeceI‘/'I BOOHOI'O TCIIJIOHOCHUTCIIA B IIAPOBOASIHOM TPAKTEC

HopwMmbl kadecTBa TEXHOJIOTHYECKUX BOJ: JA00aBOYHON (0OpaOOTaHHOI) BOIBI, MPSAMON H
00paTHOM BOJIBI TEIJIOCETH, KOTIIOBOW BOJIBI ¥ ITapa IMapoBBIX KOTJIOB

Mertoapsl nonaep:xkanuss BXP. Xumudeckuil KOHTposb pabodel cpeibl TEXHOJIOTHUYECKUX
KOHTYpPOB

3aB. kadeapoit «T u I'» T.5.93upbaes « »

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHU rocynapCcTBEHHbBIN HE(DTIHONH TEXHHYCCKUN YHUBEPCUTET UM. akaa. M./l. MUIUTHOHITUKOBA
HHcTUTYyT 3HEPreTHKI
Kageopa «Tennomexnuka u 2udpasuuxa»

Buaer Ne 5

BTopoii TekyIni KOHTPOJIb 3HAHUH

Hucnunnuna: «TexHnonorus moaroToBk Bojel Ha TOC




CucremMa XMMHKO-TEXHOJIOTMYECKOTO MOHUTOPHHTA IJI TCIIJIOSHCPICTUICCKUX 00BEKTOB

CocraB, cTpyKTypa U (pu3nyueckre CBOMCTBA OTJIOKECHHM. YCIOBHs 0Opa3oBaHUs TBEPIOM
(ha3pl HAa MOBEPXHOCTSIX TEMJIOIHEPIeTUYECKOTO 000PYAOBAHHUS

VYcioBusl  BO3HMKHOBEHHS — IEIOYHO3EMENBHBIX, (Eeppo- ¥  allOMOCHWIMKATHBIX
KEJIC300KUCHBIX, XKel1e30(pochaTHhIX U MEJHOOKHCHBIX HAaKHUIIEH

OOpazoBanue OTIOKEHUN JIETKOPACTBOPUMBIX coenuHeHui. OOpa3oBaHUE OTIOXKEHUU B
MaPOBOM TPAKTE U CIOCOOBI X yJaJIeHUs

3aB. kadenpoit «T u I'» T.b.O3upbacB « »

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBaHus PO
I'po3HeHCKui rocyapCTBEHHBINH HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MumnoHIKoBa
HHCTUTYT 3HEPreTUKU
Kageopa «Tennomexuuxa u cuopagnuxay

Bujer Ne 6

Bropoil Tekymui KOHTPOJIb 3HAHUU

JucnumnuHa: «TexHonorus noaroToBku Boasl Ha TOC»

OcHOBHbIE NpPUYMHBI 3arps3HEHUs Mapa. Meroabl NPEJOTBPALICHMsS] OTJIOXKEHUH Ha
1apoo0pa3yroIuX MOBEPXHOCTSIX HarpeBa

CriocoObl  ymanieHusT OTJIOKEHUH C TIOBEPXHOCTEH HAarpeBa TEILIOIHEPTETUICCKOTO
o0opynoBaHus

TexHonornu XMMHUYECKON IPOMBIBKH TEIII00OMEHHOro obopynoBanus. CrocoObl yaaneHus
npUMeceil B IPOTOYHOM YacTu TYpOUHbI

OCHOBBI KOPPO3UOHHBIX MPOLIECCOB HA 000PYIOBaHNHU PallOHHBIX TerIoBbIX cTanuuii (PTC)
Y KBAPTAJIbHBIX KOTEJIbHBIX

3aB. kadeapoit «T u I'» T.5.93upbaes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHcKuit rocyapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuUTHOHIIIMKOBa
HHcTuTyT S3HEpreTUKU
Kagheopa «Tennomexnuka u cuopasiuxay

Buaer Ne 7

Bropoil Texymuii KOHTPOJIb 3HAHUU

I[I/ICL[I/IHJ'II/IHaI «TexHomorus MoAroTOBKU BOJIBI Ha TOC»

HpI/I‘II/IHLI U BUJBI KOPPO3UOHHOI'0 MOBPCKACHUA MCTAJIJIA IMMApOTrCHCPATOPOB. OcHoBHBIC
BUJIbI KOPPO3HUHU MCTAJIJIOB KOTJIOB U MECPONPUATHUSA 11O €€ MPECAOTBPAIICHHUIO

Koppo3ust Tpyd maponeperpeBaresiei, mapoBbIX TypOMH, KOHAEHCATOPOB U CIIOCOOBI ee
MIpeyNpexIeHUs

XuMmudeckas 3aluTa TEIUIOHEPTeTUYECKOTO O000pynOBaHMs. YCIOBUS TMPUMEHEHHUS.
XUMHYECKUE MATEPUAIIBI

BXP cucrem oxnaxaenus KoHaeHcatopoB. Koppo3us 060py1oBaHUs TETUIOCETEH

3aB. kadeapoit «T u I'» T.5.93upbaes « »

MHUHHUCTEPCTBO HAYKH U BhICIIEro oopazosanust PO




I'po3HeHcKuit rocyapCcTBEHHBINH HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKoBa
HHCcTUTYT 3HEPTeTHKHI
Kageopa «Tennomexnuka u 2uopagiuxay

Buaer Ne 8

BTopoii TekyIni KOHTPOJIb 3HAHUH

Hucnunnuna: «TexHnonorus moaroToBk Boasl Ha TOC

1 | TexHOJIOTHHM XUMHUUYECKOW MPOMBIBKH TEILTIOOOMEHHOT0 00opyaoBanus. CrocoObl yaaaeHus
IIpUMecel B IPOTOYHOM YacTH TypOUHBI
2 | CnocoObl  ynmajgeHusi OTJIOKEHHM C TIOBEPXHOCTEH HarpeBa TEIJIOIHEPreTHYECKOTO
o0opynoBaHus
3 | OcHOBHBIC TPHUYMHBI 3arps3HEHHUS TMapa. MeToapl MNPEAOTBPAIICHUS OTJIOKECHHH Ha
1apooOpa3yrIIMX TOBEPXHOCTSIX HArpeBa
4 | OGpa3oBaHHE OTJIOXKEHHUH JIETKOPACTBOPUMEBIX coeAanHeHHid. OOpa3oBaHHE OTIOXKCHHHA B
MapOBOM TPAKTE U CIOCOOBI X yJaJIeHUs
3aB. kadenpoii «T u I'» T.b.93upbaes « »
MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHcKuit rocyiapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.J[. MuuMoHIMKoBa
WHCTUTYT 3HEPreTUKH
Kageopa «Tennomexuuxa u euopagnuxay
Buser Ne 9
BTopoli Tekylmuili KOHTPOJIb 3HAHUUN
Huctunnuna: «TexHonorust moAroToBKu Bosl HaA TOC»
1 | CocraB, cTpykTypa U (hrU3HUECKHE CBOWCTBA OTIOXKEHUU. YCIOBUS OOpa30BaHUS TBEPAOI
(ha3pl Ha MOBEPXHOCTAX TEIUIOIHEPTETUUECKOTO 000PYOBAHUS
2 | CucreMa XMMHUKO-TEXHOJIOTUYECKOTO MOHUTOPUHTA I TEIUIODHEPTETHUECKUX O0OHEKTOB
3 | Meronsr nognepxkanust BXP. Xumudeckuit KOHTposib pabodeill cpepl TEXHOJIOTHYECKHX
KOHTYPOB
4 | MaruuTHblil MeTOJ 00pabOTKM BOJbI. DJIEKTPOMATHUTHBIE W MAarHUTHbIE (DUIBTPHI AJIs
o0e3skene3nBanus Bojbl. O0paboTKa BOJBI YIBTPA3BYKOM
3aB. kaeapoit «T u I'» T.5.93upbaes « »
MuHHCTEpCTBO HAYKH M BBICIIETO 0Opa3oBanHus PO
I'po3HeHCKHl TOCYIapCTBEHHBINH HEPTIHONW TEXHUIECKUH YHUBEPCUTET UM. akaa. M.J]. MUIIHOHITMKOBA
WHCTUTYT 3HEPreTUKHI
Kagpeopa « Tennomexnuka u 2uopasiuxa»
Buaer Ne 10
Bropoii Tekyluii KOHTPOJb 3HAHUN
Jucuunnuna: «TexHonorust noAroToBKu BoJbsl HA TOC»
1 | O6pazoBaHue OTIIOKEHHH JIETKOPACTBOPUMBIX coenuHeHHd. OOpa3oBaHHE OTIOXKEHUHA B
MapOBOM TPAKTE M CIIOCOOBI UX yIATICHUS
2 | OcHOBHBIE TPHYMHBI 3arps3HEHUs TMapa. MeToAbl TPEJOTBPAIICHHS OTIOXKEHUH Ha

apoo0pa3yIOIINX MOBEPXHOCTSIX HarpeBa




CrocoObl  yhaJieHWs OTJIOKEHUH C TOBEPXHOCTEH HarpeBa TEIUIOPHEPTETHYECKOTO
o0opynoBaHus

Hopwmbl kadecTBa TEXHONIOTHYECKUX BOA: J100aBOYHOW (0OpaOOTaHHOW) BOMABI, MPSIMON H
00paTHOU BOJIBI TEIJIOCETH, KOTJIOBOW BOJIBI U ITapa NapOBBIX KOTIOB

3aB. kadeapoit «T u I'» T.b.93upbaeB « »

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHICCKUH YHUBEPCUTET UM. akaa. M./l. MuunoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 11

BTopoil Tekymui KOHTPOJIb 3HAHUN

JucnumnmHa: «TexHonorus moaroToBku Boasl Ha TOC»

Metoabl 00pabOTKH BOJI TOCIIE KOHCEPBAIIMM O0OPYAOBAaHMS M KHCIOTHOW OuuCTKH. [lyTn
COKpAIlleH!s! IPOMBIIIUIEHHBIX CTOKOB

N

[TapoxuciopoiHasi OYMCTKA M MACCHBAIINS TOBEPXHOCTEH SHEPreTUYECKOr0 000PYI0BaHUS

KoHncepBauusi TypOMH M DSHEPreTMYECKMX KOTJIOB TOPSUYMM BO3AyXoM. WHruduropsl
KOppOo3uu

CriocoObl KOHCEpBAIMK TEIIOAHEPreTHUECKOoro ooopynoBanus. CTOSIHOYHAsI KOPPO3HUs

3aB. kadeapoit «T u I'» T.b.O3upbaeB « »

MuHHCTEpCTBO HAYKH U BEICIIETO 00pa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(TIHOH TEXHHISCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 12

BTopoil Tekymui KOHTPOJIb 3HAHUN

JuctnummHa: «TexHonorus moaroToBku Boasl Ha TOC»

Knaccn@mmunﬂ MMPOMBIINIJICHHBIX CTOYHBIX BO. OCOOEGHHOCTH HMX OYHCTKH. MCTO,I[LI
OYHMCTKHU MPOMBIIIJICHHBIX CTOKOB OT He(l)TerOIIYKTOB

N

HpI/IMeHeHI/Ie KOMIIJICKCOHOB JJIsA 06pa60TKI/I MMUTATEIbHOM BOJIBI

Cnoco6s1  docdarHolt 00pabOTKM KOTJIOBOM BOJIbI, aMMHHHPOBAHHS W THAPA3HHHOU
00pabOTKH MUTATETHLHON BOJIBI

Tunsl 1 ycnoBust 00pa3oBaHUs OTJIOXKEHU B NPSIMOTOUHBIX M OapabaHHBIX KOTJIAX.
KoppekimonHast 06paboTka KOTJIOBOW M MUTATEIbHOM BOJBI

3aB. kadeapoit «T u I'» T.b.93upbaes « »

MHUHHUCTEPCTBO HAYKH | BBICIIEro oOpazosanust PO
I'po3HeHCKuil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIIHoHITIKOBa
HHCTUTYT SHEPTETUKHU
Kageopa «Tennomexuuxa u ecuopasnuxar

Bujaer Ne 13




BTopoii TekyInii KOHTPOJIb 3HAaHUH

Huctunnuna: «TexHnonorus moaroToBkH Bojbl Ha TOC

1 | Tunbl 1 ycioBus OOpa30BaHUs OTJIOXKCHUH B MPSAMOTOYHBIX M OapaOaHHBIX KOTJIaX.
Koppeknronnast 00paboTka KOTJIOBOW W MHUTATEIHHON BOJIBI
2 | HazHaueHwe W OpraHm3aiys HENPEpPhIBHOW MPOAYBKM ¥ pPAacyeT €€ BEIUYHHEIL
[TaporipoMbIBOYHBIE U CEMApAIIMOHHBIE YCTPOHCTBA
3 | MeToasl TOBBIICHHUS] YHCTOTHI HACHIMIEHHOTO TMapa. [IpoMbIBKa HACHIIIEHHOTO Mapa
HUATATEIbHON BOOOU
4 | Beinenenue TBepnoi ¢asbl B (opMe HaKWMU U 1uIamMa. HopMupoBaHHE BOIHOTO PEXHMA
OapabaHHBIX KOTJIOB
3aB. kadenpoit «T u I'» T.b.O3upbacB « »
MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHU rocynapcTBEHHBIN He()TSHON TEXHHYSCKHIH YHUBEPCUTET UM. akad. M./]. MumoHImuKoBa
WHCTUTYT 3HEPreTHKH
Kageopa «Tennomexuuxa u euopagnuxay
buier Ne 14
BTopoli Tekylmuili KOHTPOJIb 3HAHUUN
JucnumnmHa: «TexHaonorus moaroToBku Boasl Ha TOC»
1 | OcHOBHBIE (PUUKO-XUMHUYCCKUE TIPOIECCHI, MPOTEKAIONINE B BOJHOM TEIUIOHOCHTEIIC.
H3MeHeHne CBOMCTB BOJIbI
2 | ®U3UKO-XUMHUYECKUE OCHOBBI TTOBEJICHUS ITPUMECEH B BOJHOM TEIIOHOCUTEIIS
3 | buokoppo3ust TpyOOmpoBOAOB ropsyero BoaocHaOxeHHs. [IyTH MOBBIIICHUS HAJIEKHOCTU
BXP
4 | BXP cucrem oxnaxaeHus koneHcatopoB. Kopposust o0opynoBaHus Temioceren
3aB. kadpeapoit «T u I'y T.5.93upbaes « »
MuHHCTEpCTBO HAYKH U BEICIIETO 00pa3oBaHus PD
I'po3HeHcKuit rocy1apCcTBEHHBIN HEPTSIHON TEXHUUECKHI YHUBEpPCUTET UM. akaa. M.J]. MUUTHOHIIMKOBa
HHcTuTyT S3HEpreTUKU
Kageopa « Tennomexnuka u 2uopasiuxa»
Buaer Ne 15
BTopoli TeKyImuii KOHTPOJIb 3HAHUUI
JucnunnuHa: « TexHonorus moaAroToBku Bojsl Ha TOC»
1 | Xumudeckas 3amuTa TETUIODHEPreTUYECKOTO O0OpyIOBaHHUS. YCIOBHS MPUMEHEHHS.
XUMUYECKUE MaTEePUAITbI
2 | I[TpyuuHBI ¥ BUAB KOPPO3WOHHOTO TOBPEXICHHUS METa/lIa maporeHeparopoB. OCHOBHBIC
BHIBI KOPPO3UU METAILUIOB KOTJIOB U MEPONPUSITUSA 110 €€ IPEIOTBPAILICHUIO
3 | OCHOBBI KOPPO3UOHHBIX MPOIIECCOB HA 000PYAOBAaHUN PaOHHBIX TeIIOBBIX cTranuuil (PTC)
W KBapTaJbHBIX KOTEJIbHBIX
4 | CiocoObl  ymalieHuss OTJOXKEHHH C TIOBEPXHOCTEH HarpeBa TEIIOIHEPTeTHYECKOTO

o0opynoBaHus




3aB. kadenpoit «T u I'» T.5.93upbaes « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MIuHoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u eudpagnuxay

Bujer Ne 16

BTopoil Texymui KOHTPOJIb 3HAHUN

HuctuumnmHa: « TexHonorus moaroToBku Boasl Ha TOC»

TexHomOrMM XMMHUYECKON IPOMBIBKU TEINIO0OMEHHOr0 000pynoBanusa. CrocoObl yaaneHus
IIpUMecel B IPOTOYHOM YacTH TypOUHBI

OcHOBHBIE NPUYMHBI 3arps3HeHHs mapa. MeToJasl MpPeJOTBpALECHUs OTJIOKEHHH Ha
1apoo0Opa3yroNMX MOBEPXHOCTSX HarpeBa

OO6pazoBanue OTIOXKEHUN JIErKOPaCTBOPUMBIX coenuHeHuil. OOpa3oBaHUE OTIOXKEHUU B
MapOBOM TPAKTE U CIIOCOOBI X yJaICHUS

VYcioBusl  BO3HHMKHOBEHMS — ILIEJIOYHO3EMENbHBIX, (Geppo- U  allOMOCHWIMKATHBIX
KEIIC300KHUCHBIX, KeNe30(pochaTHBIX M METHOOKHCHBIX HAKHIICH

3aB. kadenpoii «T u I'» T.b.93upbaes « »

MuHHCTEpCTBO HayKH U BhICIIET0 obpa3oBanusi PO
I'po3HeHcKuit rocyiapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHHBEpPCUTET UM. akaa. M.J]. MuutnoHIKoBa
HHcTuTyT 3HEpreTUKU
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 17

BTopoil Tekymui KOHTPOJIb 3HAHUU

Z[I/ICL[I/IHJ'II/IHEIZ «TexHomorus MOArOTOBKU BOJIBI HA TOC»

CocraB, CTpyKTypa U (pu3MUECKUE CBOWCTBA OTIOKEHUH. YcIoBUsS 00pa3oBaHuUs TBEpIOH
(ha3bl Ha MOBEPXHOCTSIX TEIJIO3HEPTE€TUYECKOT0 000y I0BaHUS

OcCHOBHBIE TPUYMHBI 3arpsA3HEHUs napa. MeToapl NpeloTBpAlleHUs OTJIOXKEHUW Ha
11apoo0pa3yroyX NOBEPXHOCTAX HarpeBa

TexHOMOrMM XMMHUYECKOH MPOMBIBKU TEINI000MEeHHOro 000opyaoBanus. CrnocoOsl yaaneHus
IprUMecel B IPOTOYHOM YacTH TypOUHBI

CrocoObl  ymaneHusi OTIOXKEHHUH C TIOBEPXHOCTEH HarpeBa TEIUIODHEPTETUYECKOTO
000pyI0BaHUS

3aB. kadeapoit «T u I'» T.5.93upbaes « »

MHUHHUCTEPCTBO HAYKH | BhICIIEro oOpazosanust PO
I'po3HeHCKHUH rocynapCcTBEHHBIN He(DTSHON TEXHHYCCKHIH YHUBEPCUTET UM. akad. M./]. MuninoHIuKoBa
HHcTUTYT 3HEPreTHKHI
Kageopa «Tennomexnuka u 2udpasnuxa»

Buaer Ne 18

Bropoil Tekymuii KOHTPOJIb 3HAHUU

Huciunnuna: «Texnonorus moaroToBkH Bojel Ha TOC




TexHomOrMKM XMMHUYECKON POMBIBKH TEMNI00OMEHHOr0 000pynoBanus. CrnocoOsl ynaneHus
pUMecei B IPOTOYHOM YacTu TYpOUHBI

OO6pa3oBanre OTIOKEHUN JIETKOPACTBOPUMBIX coeanHeHud. OOpa3oBaHHE OTJIOXKCHHHA B
MApOBOM TPAKTE M COCOOBI UX yaJICHUs

OCHOBBI KOPPO3HOHHBIX TIPOIIECCOB Ha 00OPYAOBaHUHU PaliOHHBIX TeIIOBbIX cTanumid (PTC)
Y KBapPTAJIbHBIX KOTEJIbHBIX

OcHoBHBIE (UBUKO-XUMHUYECKHUE MPOIECCHl, MPOTCKAIONINE B BOJHOM TEIJIOHOCHTEIIE.
3menenne cBONMCTB BOJEI

3aB. kadenpoit «T u I'» T.b.O3upbacB « »

MuHHCTEpCTBO HayKHU U BhICIIETo oOpa3oBanusi PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKoBa
HHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 19

Bropoil Tekymui KOHTPOJIb 3HAHUU

JucnumnmHa: «TexHonorus moaroToBku Boasl Ha TOC»

Tunsl 1 ycnmoBust 00pa3oBaHUs OTJIOKEHUI B NPSIMOTOYHBIX M OapabaHHBIX KOTJIAX.
Koppeknnonnas 06paboTka KOTIOBOM W MUTATEIHHOM BOJIBI

Mertoapl TOBBIMICHUS YHCTOTHI HACBHIIEHHOTO Mmapa. IIpombIBKa HACBIIMIEHHOTO Iapa
OUTATENbHOU BOJOU

Tunsl 1 ycnmoBust 00pa3oBaHUs OTJIOKEHUI B NPSIMOTOYHBIX M OapabaHHBIX KOTJIAX.
Koppeknnonnas 06paboTka KOTJIOBOM W MUTATEIHHOM BOJIBI

KJ'IaCCI/I(I)I/IKaI_II/I}I MMPOMBIINIJICHHBIX CTOYHBIX BO. OCOOEGHHOCTH HMX OYHCTKH. MCTOI[LI
OYHMCTKHU NPOMBIIIJICHHBIX CTOKOB OT HC(l)TCHpOI[YKTOB

3aB. kadpeapoit «T u I'y T.5.93upbaes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIN HE(DTSHON TEXHHYCCKIH YHUBEPCUTET UM. akal. M./]. MIiTHOHIHKOBa
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u cuopagnuxay

Bujer Ne 20

Bropoil Tekymmii KOHTPOJIb 3HAHUN

Huctunnuna: «Texnonorus moaAroToBkH Boibl Ha TOC

Knaccudukanusi mpoMBIIITIEHHBIX CTOYHBIX BOJ. OCOOEHHOCTH HMX OYHMCTKH. METOIbI
OYHCTKU MPOMBINIJICHHBIX CTOKOB OT HEPTEMPOAYKTOB

TexHonornu XMMHUYECKON MPOMBIBKU TEIIO0OMEHHOT0 00opyaoBanus. CrnocoObl yaneHus
pUMecei B IPOTOYHOM YyacTu TYpOUHBI

OcHOBHBIE (UBUKO-XMMHYECKHE TPOIIECCH, MPOTEKAIoNMe B BOJHOM TEIJIOHOCUTEIIE.
H3Mmenenune cBOMCTB BOJBI

Tunel u ycnmoBuss 00pa3oBaHUs OTJOKEHUH B MPSIMOTOYHBIX M OapabOaHHBIX KOTJIAX.
Koppeknnonnas 06paboTka KOTIOBOM W MUTATEIHHOM BOJIBI

3ag. kadenpoit «T u I'» T.b.O3upbacB « »




4.3 buJieTbl K 3K3aMeHYy
no aucuuniune «TexHonorus nepepadotku Bosl Ha TOC»

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HE(PTIHON TEXHHYSCKUH YHUBEPCUTET UM. akaa. M./]. MIuIHoHIuKoBa
WHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexnuxa u cuopasnuxay

Jucnununa: «TexHonaorus moaAroToBky Bojbl Ha TOCy»

Cemectp - 3

Buser Ne 1 (k sx3amMeHy MO AUCITUIUIHHE)

DOU3NKO-XUMHUYECKHE IIpoucCChbl HOHHOI'O obMena. MoHoOOMEHHBIE MaTcpHrallbl,
IMPUMCHACMBIC Ha BOAOIIOATOTOBHUTCIIbHBIX YCTAHOBKAX.

[Tpumecu conepskammuecs: B mpupoaHoii Boge. Kiaccudukanus npupoaHoil BOIBIL.
Hasznauenue Bonasr Ha TOC.

Ocuosnbie 3a1aunt BXP. [1ytu noctyruienus npuMeceil B IUKITBI NapOTYpOMHHON YCTaHOBKH.

Crioco6w1 hocdaTHOI 00pabOTKH KOTIIOBOM BOJIBI, aMMUHHPOBAHUS M TUAPASHHHON
00pabOTKH MUTATEIHHOM BOJIBI.

3aB. kadenpoii
«TennoTexHuKa 1 ruIpaBINKa T.5.93upbaes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIN HE(DTSHON TEXHHYCCKIH YHUBEPCUTET UM. akad. M.Jl. MmumHoHImuKoBa
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

I[I/ICI_II/IHJ'II/IHS.I «TexHonorus moaAroTOBKY BOJBI Ha TOC»

Cemectp - 3

Buser Ne 2 (k sx3amMeHy 1O AUCITUTUTHHE)

[Tpumecu comepxariuecs: B mpupogHoit Boge. Kiaccudukaius npupoIHoi BOIBI.
Ha3znauenue Boaps! Ha TOC. Ilotepu napa u xonaeHcara Ha TOC. CriocoObl BOCTIOIHEHUS
notepb. KauecTBo 06paboTaHHBIX BOJ

Uctounnku 3arpsizHenus Termionocutens Ha TOC. 3arps3HeHne npupoIHbIX BOJOEMOB
CTOKAMU ITPOMBIIUICHHBIX, CEJIbCKOX035HCTBEHHBIX U KOMMYHAJIbHBIX NPEANPUITUI

HpOI/I?;BO}II/ITeJ'IBHOCTI) BOJOIIOATOTOBUTCIIBHBIX YCTAHOBOK. TpI/I OCHOBHBIC CUCTCMbI
TCXHHUYCCKOI'O BO,Z[OCHa6)KCHI/ISI Ha TOC

OcHoBHBIE MIOKa3aTeNN KadecTBa BOJbl. JKECTKOCTh, IE0UYHOCTb, pH, OKHCIs1eMOCTb,
KOHIEHTPAaLMsl HOHOB, KOHIIEHTpAIs IpyOOJUCTIEPCHBIX TPUMECEe, CyXOl OCTATOK,
IIPOKAJICHHBIN OCTAaTOK

3aB. kadenpoii
«TennorexHuka M THAPABINKAY T.b.93upbacB

MHUHHUCTEPCTBO HAYKH U BbICIIero oopazosanust PO




I'po3HeHckuit rocynapcTBEeHHBIN HEQTIHON TEXHUUECKUH YHUBEPCUTET M. akaa. M.J{. MuumoHmukosa
WHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexnuka u 2udpasnuxa

Jucnunnuaa: «TexHonaorus moaroToBkH Boasl Ha TOCy

Cemectp - 3

Buser Ne 3 (k ax3aMeHy MO AUCITUILIHHE)

1. | EctecTBeHHBIN XUMUYECKUN COCTAB MOBEPXHOCTHBIX U MTOJ3EMHBIX MPUPOAHBIX BOJ. OCHOBBI
pacuera BOJOTNOATOTOBUTEIbHBIX YCTAHOBOK. Y TaJieHHe rpyOOIMCIIEPCHBIX U KOJUTOMIHBIX
IIPUMECEN U3 IPUPOAHBIX BOJ

2. | ®U3UKO-XUMHUYECKHNE OCHOBBI KOATYJISIIUU MPUPOAHON BOABI. XapaKTEPUCTUKA U YCIOBUS
MIPUMEHEHHUSI KOAryJIIHTOB. M3MeHeHne XMMUYECKOTO COCTaBa BOAbI IIPU KOATYJISIUH.
@daxTopsl, BaUsoNe Ha 3p(HEKTUBHOCTH MpoIlecca Koarysiiuu

3. HpI/IHHI/IHI/IaJII)Hble TEXHOJIOTHYCCKHUEC CXCMbI KOAryJIAIIMOHHBIX YCTAHOBOK. KonTakTHas u
o0beMHas KOoaryJsinuu. BHCKTpOKOB.Fy.HHI_II/IH

4. | XuMuuecKue peakiiu, NpOTeKAIIUe MPH U3BECTKOBAHUH BOJIbI. [IprMeHsieMbIe peareHTHI.
[Tponecc n3BecTroBanus. OcBeTiieHne BOAbl GHIbTpOBaHHEM. [lIeHOYHOE U anre3nOHHOe
(dbunpTpoBaHUE

3aB. kadenpoii
«TennoTexHuKa 1 ruApaBINKa T.5.93upbaes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHU rocynapcTBEHHBIH HE(DTIHON TEXHHYCCKUH YHUBEPCUTET UM. akaa. M./l. MIIUIHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

JucnumuHa: «TexHonorus moAroToBKH Bobl Ha TOCy

Cemectp - 3

Bujer Ne 4 (k sk3aMeHyY 1O JUCIHUILINHE)

1. | Mexanu3m 3azepxkanus rpy0oaucrepcHbIX npumeceil. Pacuer n1o3e1 n3Bectu

2. | Ilpuammmn paboTtel ocBetuTens. [loBeeHre B3BEMEHHOTO CII0SI B OCBETIIUTEIE.
[TpuHIMNIMATBHBIE TEXHOJIOTHYECKUE CXEMbl YCTAHOBOK JJIs1 0OpaOOTKH BOABI METOIAMHU
OCaXICHUS

3. | Pacuet ocBetureneit. OCHOBBI T€OpUHU pabOTHI GUIBTPYIOIIEro ciios. PaboTa HaCHITHBIX U
HaMBIBHBIX COPOLMOHHBIX PpunbTpoB. TpedoBanus, npeabsaBisieMble K GUIbTPYIOIINM
MaTepHuagam Ui (GUIbTPOB HACHIITHOTO M HAMBIBHOTO THIA

4. | DU3NKO-XUMHUYECKHE MPOIIeCChl HOHHOTO 0OMeHa. loHOOOMeHHbIe MaTepHallbl,
HpI/IMeHﬂeMBIe Ha BOAOIMOATOTOBUTCIBHBIX YCTaHOBKaX. q)I/ISI/I‘-IeCKI/Ie U XUMHUYCCKHUEC
XapaKTePUCTHKU MAaTepUAIOB HOHHOTO oOMeHa. OCHOBHBIE 3aKOHOMEPHOCTH HOHHOTO
oOmeHa

3aB. kadempoit
«TemnoTexHuKa U ruIpaBIuKa T.b.93upbaes

MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHus PD
I'po3HeHCKHI TOCYIapCTBEHHBINH HEPTIHONW TEXHUISCKUH YHUBEepCUTET UM. akaa. M.J[. MuImoHIKoBa




VHCTUTYT 3HEPTETHKH
Kageopa «Tennomexnuka u 2u0pagiuxay

Jucnunnuaa: «Texaonorus moaroroBky Bogasl Ha TOCy

Cemectp - 3

Buser Ne 5 (k sx3aMeHy IO AUCITUIUIHHE)

1. | Texnonorus kaTnoHUpoBaHus. Na-katuonupoanue. H-karnonuposanue. [Iponece
coBmecTHoro H-OH-nonunpoBanus Boabl. ['ononHas perenepanus

2. | Xumudeckoe ob6eccoiMBaHue BOAbI. TeXHOIOTHSI HOHUTHOTO (XMMHYECKOT0) 00SCCOTMBAHMS
BOIbI. Peakiiuu, mporcxosIue Mpu 00eCCOIMBaH|K BOJIBI M IIPHU PereHepalui aHUOHNTA

3. | Iponeccrr mocnenosarensHoro H-OH-nonuposanus Boabl. [IpuHIMNManbHbIE CXEMBI
HMOHUTHOI'0 00ECCOJIMBAaHMS BOJBI C OJTHOM U HECKOJIBKMMHU CTYIEHAMU (YIpOILEHHAs,
JBYXCTYIIEHYaTasl, TpexcTyneHyaras) pasaenbHoro H-OH-nonupoBanust

4. | KoHCTpYKIIMK COBPEMEHHBIX (PHIBTPOB: MPSIMOTOYHBIX, TPOTUBOTOYHBIX, (PHIBTPOB
CMEIIIaHHOTO JIEUCTBUS C pereHepanueil BHyTpH U BHE Kopiyca GuibTpa

3aB. kadeapoii
«TennoTexHuKa v ruIpaBIvKay T.5.93upbaes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHcKuit rocyiapcTBEHHBIN HEPTSIHON TeXHUUECKHH YHUBEpCUTET uM. akaa. M./l. MunnuoHmmukosa
HHcTuTyT 3HEpreTUKU
Kagheopa «Tennomexnuka u cuopasiuxay

Jucnumnuna: «TexHonorus moAroToBKU Bobl Ha TOCy»

Cemectp - 3

Buner Ne 6 (x sx3aMeHy MO AUCHUIIIHE)

1. | ITonHeIi uKa paboTsl HOHUTHOTO (UIbTpa. CrOcOOBI pereHepanuu U pereHepaloHHbIe
pacTBOpHI Uil MOHUTHBIX punbTpoB. [IpsMoiil 1 oOpaTHBIN NPOTUBOTOK

2. | DKcIuTyatanusi HOHUTHBIX (QHIIBTPOB (ycTaHOBOK). CIIOCOOBI KOMITOHOBKH MOHUTHBIX
GUIBTPOB B cXeMbl (KOJIJIEKTOpHasl, OJ104YHAs)

3. | lHHOBaImMOHHBIE TEXHOJIOTHH HOHHOTO 0OOMeHa. Y CJIOBHS OBHIIIEHUS () (HEKTHBHOCTH
IPUMEHEHHsI HOHUTHBIX (PUIBTPOB

4. | TexHomOTHs JUCTUJIJIAMA BOJABI B UCTIAPUTCIIAX PAa3JIMYHBIX TUIIOB

3aB. kadeapoi
«TermmoTexHuKa U THIPaBINKA» T.5.93upbaes

I'PO3HEHCKU FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKUM YHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHUKA 1 THJIPABJIUKA"
MUHCTUTYT DHEPTETUKH

I[I/ICI_II/IHJII/IHaI «TexHonorus moaAroTOBKY BOJBI Ha TOC»

Cemectp - 3




Buser Ne 7 (k sx3amMeHy MO AUCITUTUTHHE)

OO6nacTe NpUMEHEHUs TEPMUUECKOro odecconuBanusl Boabl. [Ipuniun paboTsl nenapuTenei.
Hcenapurenu kunsmero tuna. VMcnapurenu ¢ BBIHECEHHONW 30HON KUIICHUS

Hcnapureny MTHOBEHHOIO BCKUIIAHHS. 3aBHCHMOCTb Ka4eCTBa I1apa OT IIPOyBKU
ucnapureneil. [IpuunHbl 3arps3HeHns napa: KanejabHbl YHOC, U30MpaTeNbHbI YHOC

Oco6eHHOCTH MOHHOT'O 0OMEHA U MPOLIECCOB B MOHOOOMEHHBIX MEMOpaHax.
Onexrponuanus. [IpuHIMIIATBHBIE CXEMBI 3JIEKTPOANAIN3HBIX AlIIapaToB.
DNEKTPOANAIN3ATOPbI

XapaKTepUCTUKHU AIIEKTPOAUATU3HBIX MeMOpaH. O6paTHbIit ocMoc. KoHcTpykius u
XapaKTEepUCTUKH 0OPaTHOOCMOTHYECKUX MeMOpaH

3aB. kadenpoit
«TennorexHuka u TUIPaBINKa T.5.93upbaes

T'PO3HEHCKMUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEJIPA "TEINJIOTEXHUKA U I'/]PABJIUKA"
HUHCTUTYT DHEPT'ETUKHU

Jucnumuna: «TexHonorus moaAroToBKU Bojbl Ha TOCy»

Cemectp - 3

Bujer Ne 8 (k sk3amMeHy 1O TUCIUILINHE)

IIpoueccel nocnenosarensHoro H-OH-nonnposanust Boasl. [IpuHIMnuansHbe cXeMel
MOHUTHOI'0 00€CCOIMBAHUS BOJIbI C OIHON M HECKOJIBKUMU CTYNEHSIMH (YIPOIIEHHAs,
JBYXCTyIeHYarTas, Tpexcrynenuatas) pasaenpbHoro H-OH-uonupoBanus

TexHonorusa kaTnoHMpoBaHus. Na-kaTnoHuposanue. H-katnonuposanue. [Iponecc
coBMmectHOoro H-OH-nonunposanus Boabl. ['onogHas perenepanus

OKcIuTyaTalus HOHUTHBIX (GUIBTPOB (YCTaHOBOK). CriocoObl KOMIOHOBKH HOHUTHBIX
(GUILTPOB B cXeMbl (KOJIJIEKTOpHAs, OJ0YHAas)

Wcnapurenu MTrHOBEHHOT'O BCKUITAHUS. 3aBHCHUMOCTb KaueCTBa Iapa OT MPOIyBKU
ucnaputeneil. [IpuanHbl 3arps3HeHus napa: KanejabHbIH YHOC, W30MpaTenbHbIM YHOC

3aB. xadempoit
«TemnoTexHuKa U ruIpaBIuKay T.b.93upbaes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PD
I'po3HeHCKHit rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akal. M.Jl. MumnoHmukoBa
HHucTuTyT 3HEPreTHKN
Kageopa «Tennomexnuka u 2udpasnuxa»

I[I/ICI_II/IHJII/IHaI «TexHonorus moaAroTOBKU BOJBI Ha TOC»

Cemectp - 3

Buser Ne 9 (k sx3amMeHy 1O AUCITUTUIHHE )

[Ipoueccel, mpoTeKkarolue B ycTaHOBKaX. ANNaparhl U YCTAHOBKU MPOLIECCOB 0OPaTHOTO




ocmoca. TpeboBaHMs K KaueCTBY UCXOIHON BOABI, 00pabaThiBaeMoii MEMOpaHHBIMU
crocobamu

2. | Koncrpykuuu aexkapOOHH3aTOPOB. XUMUYECKHE METOIbI YAAJICHUS U3 BOJIBI
KOPPO3WOHHOArPECCUBHBIX Ta30B

3. | Tepmuueckas neaspanus. Kimaccudukamms neadparopoB. KoHcTpykimu 1ea’spaTtopos.
D PexTUBHOCT TEPMHUUECKOIl 1earpaliuu

4. | MarauTHbIE METOIbI 00PaOOTKU BOJBI K 00pab0TKa BOABI peareHTamu. O0JacTu MPUMEHEHUS
MarHUTHOM 00pabOTKH BOJIBI B TEIUIOPHEPTETHKE

3aB. kadenpoii
«TennorexHuka v TUIPABINKAY T.b.O3upbacB

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHU rocynapcTBEHHBIH HE(DTIHON TEXHHYCCKUH YHUBEPCUTET UM. akaa. M./l. MIIUIHOHITUKOBA
WHCTUTYT 3HEPTeTHKH
Kagheopa «Tennomexnuka u euopasiuxay

Jucnumnuna: «TexHonorus moaAroToBKU Bobl HA TOCy»

Cemectp - 3

Buser Ne 10 (x sx3aMeHy 10 TUCIUTUIMHE)

1. | O6paboTka BOABI AJIs MOJTYUEHHUs] HEMPUKHUIAIOIIETo 1aMa: o0padoTka Boibl Gocharamu,
KOMIDICKCOOOPa3yIONTMMU BEIIECTBAMHU, aHTHHAKUITHHAMH

2. | O6paboTka BO/bI I MOJYyYEHHs HEMPUKUIIAIOIIEro u1aMa: 00paboTka Bojibl hocharamu,
KOMILIEKCOOOpa3yIOIMMH BEIECTBAMHU, aHTHHAKUITHHAMH

3. | MarHuTHBII MeTO1 00pabOTKH BOBI. DIIEKTPOMArHUTHBIE U MATHUTHBIE (DUIIBTPHI IS
obe3zxene3uBanust Boabl. O6paboTKa BOJbI YIbTPa3ByKOM

4. | Bonno-xumuueckue pexumbl (BXP) Termnorexanueckux o0beKToB. BogHO-XUMU4eCKHii
koMmiuiekc TOC. OcHoBuble 3a1aun BXP. I1ytu nocrymiienus npumeceil B IUKIIbI
NapoTypOMHHON YCTaHOBKHU

3aB. kadenpoit
«TemnoTexHuKa U TuIpaBIuKay T.b.93upbaes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PO
I'po3HeHcKuil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITMKOBa
HHucTuTyT 3HEpPreTHKN
Kageopa «Tennomexnuka u 2udpasnuxa»

JuctumimHza: «TexHonorus noaroToBku Boasl Ha TOC» Cemectp - 3

Bbuier Ne 11 (x 3x3aMeHy 10 TUCLUIUIMHE)

1. | IloBenenue mpumMeceit BOJHOTO TEILIOHOCUTENIS B TAPOBOASIHOM TpakTe. HopMbI kauecTBa
TEXHOJIOTHYECKUX BOJI: 100aBOUHOM (00paboTaHHOI) BOJIbI, MPSIMOU U 0OpaTHOM BOIBI
TCIIJIOCCTH, KOTJIOBOH BOJBI U I1apa MapoOBbIX KOTJIOB

2. | Metonsl noanepsxkanus BXP. Xumudeckuii KOHTpOIb paboueii cpeibl TEXHOJIOTHUECKUX




KOHTYpOB. CHcTeMa XMMHKO-TEXHOJOTHUECKOTO MOHUTOPHHTA [T TEIUIOIHEPTETHYCCKUX
00BEKTOB

3. | Cocras, cTpyKTypa U PU3NYECKUE CBOWCTBA OTIOKEHUHN. Y CIIOBHsSI 00pa30BaHUS TBEPIOM
(a3bl HA MOBEPXHOCTSX TEIJIOIHEPTETUIECKOTO 000PYIOBAHMSI

4. | YcioBusi BOSHUKHOBEHHUS MIETI0YHO3EMENBHBIX, (peppo- U allOMOCHIIMKATHBIX |,
KEJIC300KUCHBIX, XKele30pochaTHBIX U MEJHOOKUCHBIX HaKHUIEH

3aB. kadempoii
«TennoTexHuKa 1 ruApaBIvKay T.5.93upbaes

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHICCKIH YHUBEPCUTET UM. akan. M.J[. MumroHmukoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u eudpagnuxay

JucnumnmHa: «TexHaonorus moaroToBku Boasl Ha TOC»
Cemectp - 3

Buer Ne 12 (x sx3aMeHy 1O JUCIUTIIIMHE)

1. | O6pa3oBaHue OTIOKEHUH JIETKOPACTBOPUMBIX coequHeHM. OOpa3oBaHKUEe OTIOKECHUN B
MapOBOM TPAKTE M CIIOCOOBI UX YIIAJICHUS

2. | OCHOBHBIE IPUYMHBI 3arPsI3HEHUS 1Mapa. MeTo bl IPEeJOTBPAIICHHUS OTIOKCHUN Ha
1apoo0pa3yroIuX MOBEPXHOCTSIX HarpeBa

3. | CriocoOb! yaaneHus OTI0KEHUHN C TOBEPXHOCTEH HarpeBa TeMJI0IHEPreTHYECKOro
o0opynoBaHusi. TeXHOIOTMN XUMUYECKOM MPOMBIBKH TEIJIO0OMEHHOTO 000PYy10BaHMUSI.
Crnioco0bl yianeHus: npumMeceil B MpOTOYHOM YacTH TYpOHHBI

4. | Ilpu4yuHbBI ¥ BUABI KOPPO3UOHHOTO MOBPEKICHHS MeTalia maporenepatopoB. OCHOBHBIE
BHJIBI KOPPO3UH METAJIJIOB KOTJIOB U MEPOTIPUSITHS TI0 €€ TpeAoTBpaieHuto. Kopposus tpyo
naporeperpenareneii, mapoBbIX TYpOUH, KOHJIEHCATOPOB U CIIOCOOBI €€ MPEeAYIPEKICHHS

3aB. kadenpoii
«TemroTexHuKa U TuIpaBIuKay T.5.93upbaes

MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(TIHOH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUIHOHITUKOBA
HHucTuTyT 3HEPreTHKN
Kageopa «Tennomexnuka u 2udpasnuxa»

I[I/ICI_II/IHJII/IHaI «TexHonorus moaAroTOBKU BOJBI Ha TOC»

Cemectp - 3

Buier Ne 13 (x sx3aMeHy MO JUCITUTIIIHE)

1. | OcHOBBI KOPPO3UOHHBIX IPOLECCOB HAa 000PYNOBaHUHU palOHHBIX TerIoBbIX cTaHIuil (PTC)
U KBApPTAJIbHBIX KOTEJIbHBIX

2. | XuMudeckas 3aliiTa TeIUIOPHEPTeTHUECKOTO 000pyI0OBaHUS. Y CIIOBUS PUMEHEHUSI.
XHUMUYECKUE MAaTEPUAITbI

3. | BXP cucrem oxnaxaeHus KoHneHcaTopoB. Koppo3usi 000pynoBaHUS TEILIOCETEH.
buokoppo3us TpybonpoBoaoB ropsiuero BofgocHadxenus. [yt noBbileHus Ha1e)KHOCTH




BXP

4, | OU3NKO-XUMHYECKHE OCHOBEI IIOBCACHUA anMeceﬁ B BOJHOM TCIIJIOHOCUTCECIIC. OcHOBHEBIE

CBOICTB BOJEI

(U3NKO-XMMHUYECKHE MTPOIECChI, MPOTEKAIONIUE B BOAHOM TeIUIOHOCUTeNe. Vi3MeHeHue

3aB. kadenpoii
«TemIoTexXHUKa U THIPABIAKAY

T.b.O3upbacB

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanusi PO

WHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u euopagnuxay

I'po3HeHCKUH rocyiapcTBEHHbBIN He()TAHOW TEXHUYCCKHUIA YHUBEPCUTET UM. akaj. M.J]. MuinoHImukoBa

Juctnunnuna: «TexHaonorus moaroToBkd Boasl Ha TOCy»

Cemectp - 3

Buier Ne 14 (x sx3aMeHy 1O JUCIUTIIIMHE)

1. | HaznaueHnue u opranusaiiysi HEpEpbIBHOM MPOIYBKU U pacyeT €€ BEIUYUHBI.

HapOHpOMBIBO‘lHBIe H CCIIApallMOHHBIC YCTpOﬁCTBa

2. | Tumel 1 ycnoBust 00pa3oBaHMs OTIOKEHHUN B PSIMOTOYHBIX M OapabaHHBIX KOTJIAX.

Koppekunonnas o00paboTka KOTIOBOW ¥ MUTATEIbHON BOJIBI

3. | Crioco6s! hochaTHOM 00pabOTKH KOTJIIOBOW BOJIbI, AMMUHHPOBAHMS M THPA3UHHOMN

00pabOTKH MUTATEITHLHON BOJIBI

4. | CiocoObl KOHCEPBALMK TEIIJIOIHEPTETHIECKOTO 000pynoBanus. CTOSHOYHAS KOPPO3HSL.

KOHCGpBaHI/IH Typ6I/IH 1 DHCPICTUYCCKUX KOTJIOB I'OPSIYUM BO3yXOM. I/IHFI/I6I/ITOpBI KOppO3nun

3aB. kadeapoit
«TennoTexHuKa v TUAPABIAKA

T.b.93upbaeB

MuHHCTEpCTBO HaYKH H BhICIIETO 0Opa3oBanusi PO

VHCTHTYT 3HEPTeTUKH
Kageopa «Tennomexuuxa u euopagnuxay

I'po3HeHCKHU rocynapcTBEHHBIH HE(TIHON TEXHHISCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA

I[I/ICI_II/IHJ'II/IHS.I «TexHonorus moaAroToOBKY BOJBI Ha TOC»

Cemectp - 3

Buier Ne 15 (x sx3amMeHy MO JUCITUTIIIMHE)

1. | Metoasl 00paboTKH BOJ IOciie KOHCEpBallMK 000py10BaHUS M KUCIOTHOU ouuCTKU. [1yTn

COKpalICHUS NPOMBIIIJIICHHBIX CTOKOB

2. | Tumel 1 ycnoBust 00pa3oBaHMs OTIOKEHUN B MPSIMOTOUHBIX U OapabaHHBIX KOTJIAX.

Koppeknnonnas 06paboTka KOTIOBOM W MUTATEIHHOM BOJIBI

3. HpI/IqI/IHLI 1 BUJbI KOPPO3HMOHHOI'O MOBPCKACHUSA MCTAJJIA TapOIrCHCPATOPOB. OcHoBHbBIE

BU/IbI KOPPO3UHU METAIIJIOB KOTJIOB U MEPONPUSTHS IO €€ IpeoTBpaieHuto. Kopposus tpyo
naporneperpeBarenei, MapoBbIX TYpOHH, KOHAEHCATOPOB U COCOOBI €€ MPEeAyNPEKICHHS

4. | BXP cucrem oxnaxaeHus KoHaeHcaTopoB. Kopposus 000pyaoBaHus TETIIOCETEH.

buokoppo3us TpyObonpoBoaoB ropsiuero BogocHadxenus. [1yTu nosbleHnst HaKHOCTU




BXP

3aB. kadempoii
«TemroTexHuKa u ruIpaBIuKay T.5.93upbaes

MuHHCTEpCTBO HayKHU U BhICIIETo oOpa3oBanust PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHHYECKIHA YHUBEpCUTET UM. akan. M.Jl. MuimnoHmukoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u eudpagnuxay

Jucununnuna: «TexHonorus moaroToBk Boael Ha TOCy

Cemectp - 3

Buier Ne 16 (x sx3aMeHy 110 JUCIUTIIIMHE)

1. | ITporuecchl, MPOTEKAIOIINE B YCTAHOBKAX. ATIapaThl U yCTAHOBKH ITPOIIECCOB OOPATHOTO
ocMmoca. TpeboBaHUsI K Ka4eCTBY HCXOIHOM BOJIbI, 00pabaThiBacMOil MEMOPaHHBIMH
criocobamu

2. | Tepmuueckas aeadpanus. Kitaccupukanus neaspatopoB. KoHcTpykiuu neaspaTopos.
D} hEeKTHBHOCTh TEPMHUUECKON JadpalUK

3. | MarauTHbIe MeTOIbI 00paObOTKH BOJBI M 00paboTKa BoabI peareHTamMu. O01acTH MPUMEHEHUS
MarHuTHOM 00pabOTKHU BOJIbI B TEIIOIHEPTETHUKE

4. | O6paboTKa BOABI 1715 TOTYYEHHUS HEPUKUIIAOIIETO 1j1ama: 00paboTka Bosl hocaTamu,
KOMIDICKCOOOPa3yIONTMMU BEIIECTBAMHU, aHTHHAKUITHHAMH

3aB. kadenpoit
«TemnoTexHuKa U TuIpaBIuKay T.5.93upbaes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuutHoHIMKOBa
HHcTuTyT S3HEpreTUKU
Kagheopa «Tennomexnuka u cuopasiuxay

I[I/ICI_II/IHJ'II/IHS.I «TexHonorus moaAroTOBKY BOJBI HA TOC»

Cemectp - 3

Bujer Ne 17 (x sk3aMeHy 1O JUCITUTIIIMHE)

1. | MarauTtHbIi MeTO1 00paOOTKH BOJIBL. DIEKTPOMArHUTHBIE U MATHUTHBIE (PUITBTPHI 1151
o0e3>kene3nuBanHus Bojibl. O6paboTKa BOJIbI YIBTPa3BYKOM

2. | [ToBenenne mpuMecel BOJAHOTO TETUIOHOCUTEISI B ITAPOBOITHOM TpakTe. HopMbl kadecTBa
TEXHOJIOTUYECKUX BOJ: 100aBOYHOH (00paboTaHHOI) BO/BI, MPSIMOIT 1 0OpaTHON BOJIBI
TEIUIOCETH, KOTIIOBOW BOJIBI M TIapa MapoOBhIX KOTJIIOB

3. | Meroas! monnepxkanus BXP. Xumudecknii KOHTpOJIb pabodeii cpeibl TEXHOIOTHIECKUX
KOHTYpoB. CHCTeMa XMMHKO-TEXHOJIOTMYECKOI0 MOHUTOPHHTIA JIJISl TETNIOOHEPTETUYECKUX
00BEKTOB

4. | CocraB, CTpyKTypa U (U3NYECKUE CBOWCTBA OTIOKEHUH. Y CIIOBHS 00pa30BaHUs TBEPIOM
(ha3bl Ha MOBEPXHOCTSIX TEINIOIHEPTETUYECKOTO 000PYJOBAHMUS

3aB. kadempoit




«TennorexHuka u THAPABINKAY T.b.O3upbacB

MUHHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus PO
I'po3HeHCKHI TOCYIapCTBEHHBINH HEPTIHONW TEXHUIECKUH YHUBEPCUTET UM. akaa. M.Jl. MuuMoHIIUKOBa
HHCcTUTYT SHEPTETUKH
Kagpeopa «Tennomexuuxa u euopagnuxay

Jucnunnuna: «TexHonorus moaroToBkd Boasl Ha TOCy»

Cemectp - 3

Buier Ne 18 (x sx3aMeHy 1O JUCIUTIIIMHE)

1. | YcaoBust BOSHUKHOBEHHS IEIOYHO3EMENbHBIX, (eppo- U AIFOMOCHINKATHBIX ,
KEJIC300KUCHBIX, XKel1e30ochaTHbIX U MEJHOOKUCHBIX HaKHUIIEeH

2. | Obpa3zoBaHME OTIOKECHHUM JIETKOPACTBOPUMBIX coequHeHnid. OOpa3oBaHue OTIOKCHUN B
MapOBOM TPAKTE U CIIOCOOBI MX yJAJICHUS

3. | Cnoco0bI ynaneHus OTIOKEHHI C TOBEPXHOCTEH HarpeBa TEIIO3HEPreTHUECKOTO
obopynoBanusi. TeXHOIOTUU XUMHUECKOW TPOMBIBKH TETNIOOOMEHHOTO 000PYIOBaHUSI.
CriocoOb1 yianeHus npuMeceid B MPOTOYHOM YaCTH TYpOHHBI

4. | Xumuueckas 3aluTa TeII09HePreTHIecKoro 000pyA0BaHus. Y CIIOBUS TPUMEHEHUS.
XHUMUYECKUE MAaTECPUAIIbI

3aB. kadenpoit
«TennorexHuka U TUIPaBINKa) T.5.93upbaes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(TIHON TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
HHcTuTyT 3HEpreTUKU
Kadgheopa «Tennomexnuka u cuopasiuxay

JucnumuHa: «TexHonorus moaroToBKH Bobl Ha TOCy»

Cemectp - 3

Buser Ne 19 (x sx3aMeHy 1o JUCHUIUIMHE)

1. | Ha3naueHue u opraHu3anus HepephIBHOM NMPOYBKH U pacyeT €€ BeIUYHHBI.
[TaponpOMBIBOYHBIE U CENTapaliOHHBIE YCTPONUCTBA

2. | Crioco0b1 ochaTHOoit 00padOTKH KOTIOBOH BOJIBI, aAMMHUHUPOBAHUS U THIPA3UHHON
00pabOTKH MUTATETHLHON BOJIBI

3. | IIporecchl, MpoTEeKarOIINEe B yCTAHOBKAX. ATMApaThl M YCTAHOBKH IPOIIECCOB OOPATHOTO
ocMoca. TpeboBaHUS K KaUECTBY MCXOHOM BOBI, 00padaThiBaeMoit MeMOpaHHBIMU
crocobamu

4. | MarHuTHbBIN MeTOJ 00paOOTKHU BOJIbI. DIEKTPOMAarHUTHBIE U MarHUTHBIE (PUIIBTPHI JUIS
obezxene3uBanust Boabl. O6paboTKa BOJBI YIHTPa3ByKOM

3aB. xadeapoi
«TennoTexHuKa 1 TUAPaBINKa T.5.93upbaes




MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHus PO
I'po3HeHCKHl TOCYIapCTBEHHBINH HEPTIHONW TEXHUISCKUH YHUBEPCUTET WM. akaa. M.J[. MuIIHOHITMKOBA
WHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u euopagnuxay

Jucnununa: «TexHonaorus moAroToBky Bojbl Ha TOCy»

Cemectp - 3

Buier Ne 20 (x sx3aMeHy 10 JUCIUIIIIMHE)

1. | CnocoObI KOHCEpBAIMU TEIIOAHEPTrEeTUYECKOro 000pynoBanus. CTOSITHOUHAs. KOPPO3USL.
KoncepBanust TypOWH ¥ SHEPTeTUYECKUX KOTIOB TOPSYHM BO3AyX0M. THTHOUTOPBI KOPPO3HUH

2. | ®U3UKO-XMMUYECKHUE OCHOBBI ITOBEICHUS IPUMEcel B BOJIHOM TerioHocuTesne. OCHOBHBIC
(DU3HKO-XMMHYECKHE TTPOIIECCHI, MPOTEKAIOIINE B BOJHOM TeIUIOHOCHTENE. VI3MeHeHHE
CBOICTB BOJEI

3. | OCHOBBI KOPPO3UOHHBIX MPOIIECCOB HA 00OPYAOBAaHUH PaloHHBIX TemoBbIX cTanuuil (PTC)
Y KBapPTAJIbHBIX KOTEJIbHBIX

4. | Metoabl 00pabOTKHU BOJI IOCTIE KOHCEPBAIIUU 000PYIOBAaHUS M KUCIOTHON OYUCTKU. [1yTn
COKpAIIICHHS TPOMBIIICHHBIX CTOKOB

3aB. kadeapoii
«TennorexHuka U TUIPaBINKa T.5.93upbaes




