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1. Heap u 327244 JTUCHUNJIMHBI:

OcHoBHasl HeJIb Kypca: U3y4eHHEe TEXHOJOTUU OYUCTKU TEIUIOHOCUTENS M 00eCrieueHrs ONTUMAIbHOTO
BOoIHO-XuMuyeckoro pexuma Ha TOC, ADC 1 NpOMBIIIIEHHBIX KOTEJIBHBIX YCTAHOBKAX M KOTEJIBHOTO
obopynoBanus B cucreme KKX.

3apaum IMCHUIIHHBI:

3HAKOMCTBO C TEXHOJOTHYECKMMH IIPOILIECCAMH TPHU IOJATOTOBKE a00aBo4YHOM Boawsl Ha TOC, ADC
NPOMBIIIJICHHBIX KOTEJIBHBIX YCTAaHOBKaX; OOy4YeHHE C COBPEMEHHBIMH METOJaMHU HCCIIEIOBAHHS
CBOMCTB TEIUIOHOCUTENSI; MpeAocTaBieHne HHQopMaluu 00 OpraHu3aly ONTHUMAJIBHBIX BOJHO-
XUMHUYECKHX PEKHMOB; 00y4YEeHUE NMPUHATHIO U 000CHOBAHHIO KOHKPETHBIE TEXHUUECKHUE PELICHUS TPU
MOCNEAYIOEM MPOEKTUPOBAHUM M OKCIUTyaTalldd YCTaHOBOK IO OYHUCTKE J00aBOYHON BOABI U
00€eCIEYeHNI0 ONTUMAIBHOIO BOJHO-XxMMHMUeckoro pexnma Ha TOC, ADC M NpOMBIIUIEHHBIX
KOTEJIbHBIX YCTaHOBKAX M KOTeJIbHOro 00opyaoBanus B cucteme KKX.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
Vuebnas gucumiuiiHa «BogomoAroroBkay — SBISETCS  00sM3aTEIbHOM  JMCHUILIMHONM B YacTH
dbopMHUpyeMOil yJaCTHUKaMH OOpa30BaTeNIbHBIX OTHOIICHUH B yueOHoM 1iaHe OIl HampaBieHus
13.03.01 «TemyosHepreTuka M TEIUIOTEXHUKA» U NPEIYyCMOTpEHA JJIsi H3Y4EHHUs B [ CEMECTpE,
OasupyeTcs Ha 3HAHUU OOIIETEeXHUYECKHX U CIEeUUATbHBIX TucHUIUIMH: Xumus, Ousnka, MaremaTuka,
Mexanuka, TexHnueckas TepMoiMHaMuKa, [ uaporazoiluHamMuKa.

3. llepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHUs] MO JUCHUILIHHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTEHIIMIi.



Taoauna 1

IInanupyemble pe3yabTaThl

Kox mo ®I'OC HNHauKaTophl 10CTHKEHUS 00yuyeHus 0 TUCHUILINHE
(3YB)
OomenpogeccuoHaIbHbIE
OIIK-3 CnocoGen | OIIK-3.1.  J[eMOHCTpHpYeT | 3HATH:
JIEMOHCTPUPOBATH IMIOHUMAaHHUE OCHOBHEIX
— HOPMATHUBHBIC U MPABOBBIE

NPUMEHEHHUE OCHOBHBIX | 3aKOHOB IBIKEHUSA .
croco0oB MMOJIYUCHHS, | KUJIKOCTU U rasa, AOKYMCHTEL B CBOCH
npeobpasoBaHus, OIIK-3.2. [IpumeHsieT 3HaHus npodeccHonanbHOH
TpaHCIIOpTa U | OCHOB THIPOTa30JIMHAMUKHU ACATCIIBHOCTH,
HUCIIONIb30BaHUA inig| pacdeToB | — OCHOBHBIE METOJBI, CIIOCOOBI
TCILIOTBI B | TEIIOTEXHUYECKUX ¥ CpeJICTBA MOTyUYEHNS,
TETIJIOTEXHUYCCKUX

YCTaHOBKAaX U CUCTECMaAX.

YCTaHOBOK U CHCTEM;

OIIK-3.3. Mcnonb3yer
3HaHUE TeTIOU3UYECKUX
CBOWCTB pab0O4MX TeJ MPH
pacuerax
TEIIOTEXHUYECKUX
YCTaHOBOK M CHCTEM;

OIIK-3.6. [lemoncTpupyet
IIOHMMAHHUE OCHOBHBIX
3aKOHOB U CIIOCO00B
nepeHoca Teja0Thl U Macchl;

OIIK-3.7. IlpumensieT 3HaHUs
OCHOB TeriomaccooOMeHa B
TEIIOTEXHUYECKUX
YCTaHOBKaX.

XpaHEeHHsI, TepepadoTKH
uHpOpMaINu;

OCHOBBI pacyeTa
BOJONOATOTOBUTENIHHBIX
YCTaHOBOK, OCHOBHbBIE
IOKAa3aTeJIM KauecTBa BOJIEL;
OCHOBHBIE CXEMBI
Boxonoarorosku Ha TOC u
ADC, UCTOYHUKH
3arpsi3HEHUS TETIOHOCUTEIIS
Ha KOTEJbHBIX YCTAaHOBKAX;
(UBUKO-XUMHYECKUE
OCHOBEI ITIOBEACHHS
MPUMECEN B BOJTHOM
TEILJIOHOCHUTEIIC.

yMeThb:

y4acTBOBATh B pa3paboOTKe
IIPOEKTHOM 1 paboueit
TEXHUYECKOHN
JIOKYMEHTAIUH,
0hopMIIEHUH 3aKOHYEHHBIX
MIPOEKTHO-KOHCTPYKTOPCKUX
paboT B COOTBETCTBUU CO
CTaHJapTaMH,
TEXHHUYECKUMHU YCIOBUSIMU H
JIPYTMMH HOPMAaTHBHBIMHU
JIOKYMEHTaMU;

MIPUMEHSTh COBPEMEHHbBIE
TEXHOJIOTUH JIea’paluu
BOJIbI U JIeKapOOHM3ALUHT
BOJIBI;

OTIPEENATh U PEryINPOBATh
BOJHO-XUMUYECKUE PEKUMBI
(BXP) TennoTeXxHUYECKUX
00BEKTOB UCTIONB3YS




COBPEMEHHBIE CPEJICTBA
U3MEPEHHS U KOHTPOJIS;
c00JTI01aTh SKOJIOTHUYECKYIO
0e30macHOCTb TpU
IIOATOTOBKE BOABI 1
OCYIIECTBIISITH KO-
3alllUTHBIC MepOHpI/IHTI/ISI nu
MEPOIPHUATHS [10 SIHEPIO- U
pecypcocOepeKeHUIO.

BJIAJd€Th:

CIIOCOOHOCTBIO
aHaAJIM3UPOBATh HAYYHO-
TEXHUYECKYIO HHPOPMAITHIO,
M3y4aTh OTEUECTBEHHBIN 1
3apyOeKHBIN OIBIT 110
BOIIPOCAM MOJATOTOBKH
BOJIBI;

MEeTOaMH
MPEIBAPUTEIBHON OUUCTKH
BOJIbI OT MEXaHUYECKUX
npumMecen u
coseo0pa3yrommx
AIIEMEHTOB;
MPUHIUITAATHHBIMU
TEXHOJIOTUYECKUMHU
CXeMaMHU KOaryJsIlIHOHHBIX
YCTaHOBOK;
MPUHIUITAATHEHBIMU
CXEMaMU OYHUCTKHU BOJbI,
YCTaHOBJIEHUS] BOJHO-
XUMHYECKOTO PeXUMa
TETJIOTEXHUYECKOTO
000pyI0BaHUA.




4. O0beM IMCHUIIMHBI M BUIbI Y4eOHOH PadoThI

Tao6auma 2
Bcero Cemectpsl
Buna yueOHoii padoThl 4yacos/ 3a4.e/1. 7 8

(01010 300 (01010 300
KonrakTHas padora (Bcero) 51/1,4 12/0,3 51/1,4 12/0,3
B tom uuncne:
Jlexun 34/0,9 8/0,2 34/0,9 8/0,2
[TpakTHYecKHe 3aHATHS 17/0,5 4/0,1 17/0,5 4/0,1
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocTosiTe;IbHasi paboTa (Bcero) 57/1,7 96/2,7 57/1,7 96/2,7
B ToMm uuce:
Kypcosast pabora (mpoexr)
Pacuerno-rpaduueckue paboTsl
HUTP 21/0,6 24/0,7 21/0,6 24/0,7
Pedepatst
Jlokmagsl
ITpesenTaunun
U (unu) Opyeue 6uovl camocmosmenbHoU
pabomol.
[TonroroBka k 1a00PATOPHBEIM paboTamM
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroroBka K 3a4ery, S9K3aMeHY 18/0,5 36/1,0 18/0,5 36/1,0
Bua oruerHocTH Dk3ameH | DK3aMeH | DK3aMeH DK3amMeH
Oo1masn BCEI'O B yacax 108 108 108 108
TPYAOEMKOCTE BCETI'O B 3a4. equHHIax 3 3 3 3
AHCHHUILIHHBI




5. Coaep:xanue TUCHUIINHBI

5.1 Pa3nesanl AuCHUIIMHBI 1 BUALI 3AHATHH

Taoauna 3

Ne
n/n

HaumenoBanme pa3jaena
AUCHHUILIMHBI 10 ceMecTpam

Yacel
JIeKIMOHHBIX
3aHATHH

Yacel
JIa0OpaTOPHBIX
3aHATHH

Yacer
NPaKTHYeCKUX
(ceMMHAPCKHX)

3aHATHH

Bcero uacos

0P0

390

0P0

300

0P0

300

0P0O

300

OO6m1ast xapakTeprucTHKa BOJIBI
BOJIOIIOITOTOBKA.

1

[IpenBaputenbHas O4nMCTKA
BOJIBI

[IpuniunuaneHbie
TEXHOJIOTHYECKUE CXEMBI
YCTaHOBOK 111 00paOOTKH BOIBI
METOAAMH OCAXKICHUS

O6paboTKa BOJBI METOJOM
HOHHOro oOMeHa

Xumuyeckoe 00eccoBaHne
BOJIbI. TE€XHOJIOTHSI HOHUTHOTO
(XuMuyeckoro) o0eccoauBaHus
BOJIBL.

KoHcTpyKInu coBpeMeHHBIX
(bUIBbTPOB

Tepmuueckoe obecconmBanne
BOJIBI

Oco0eHHOCTH HOHHOTO 0OMEHa
U TIPOLIECCOB B HOHOOOMEHHBIX
MeMOpaHax. DIeKTPOIHANIN3.

Jeaspanyst Boapl. Y nasieHue u3
BOJIbl PACTBOPUMBIX T'a30B

10

MarHuTHbIE METO/IbI 00PaOOTKH
BOJIbI 1 00pabOTKa BOJIBI
peareHTaMu.

11

BoaHo-xuMu4eckuit pexxum
TEIJIOTEXHUYECKOTO
000pyI0BaHUS

12

Hopwmsl kauecTBa
TEXHOJIOTUYECKUX BOI.
XHUMUYECKUH KOHTPOJIb
paboueii cpeibl

13

YcnoBus oOpa3zoBaHus
OTJIOKECHUI Ha
TETUIOIHEPTETUIECKOM
000pyIOBaHUHU H CIIOCOOBI €r0
YIAJIEHUS

14

[Tporecchl KOPPO3UN METAIIIOB

15

OcCHOBBI KOPPO3UOHHBIX
MIPOIIECCOB Ha 000PYJOBAHUU
TEMIOBBIX CTAHITUH




16

DOU3NKO-XUMHUYECKIE OCHOBEI
IIOBCACHUA HpHMCCGﬁ B BOJHOM
TCIIJIOHOCHUTEIIC

17

OO0pazoBaHue OTIOKEHUH B
OapabaHHBIX KOTJIaX.
HpOMBIIJ_IHCHHBIC CTOYHBIC BOJbI

18

KoncepBauus 000pyn0oBaHus.
CrostHOUHast KOPPO3HUSL.
O6paboTKa BOJBI MOCTE
KOHCepBaIiu 000py10BaHUs

UTOI'O:

34

17

51

12




5. 2.1 JIeKIIHOHHBIE 3AHATHSA

Taoauma 4

Ne HaumenoBanue pasjaeia

Copep:xanmne pasaena
n/n JTUCHUILINHBI aep pasa

1 2 3

OcHoBHBIE cxeMbl BojaonoarotoBku Ha TOC. Ilpumecu
collepkamiecss B TNpUpOgHON Boae.  Knaccudukarus
npupoaHoit Boawl. Haznauenwe Boasl Ha TOC. Ilotepu
napa u koHaeHcata Ha TOC. CrocoObl BOCHOJTHEHUS
notepb. KadectBo oOpaboranHbix Boxa. McrouHuku
3arpsi3sHeHus  TeruioHocutenst Ha TOC.  3arps3HeHue
MPUPOJHBIX ~ BOJOEMOB  CTOKaMH  MPOMBIIIJIEHHBIX,
OO01mmas XxapakTepuCTHKA BOJBI | CETbCKOXO3SIUCTBEHHBIX M KOMMYHATBHBIX MPEITPUSATHIA.
M BOJOIIOATOTOBKA. [Tpon3BOUTENHHOCTh BOAOIIOATOTOBUTEIHHBIX YCTAHOBOK.
Tpu OCHOBHBIC CHCTEMbI TEXHUYECKOTO BOJOCHAOKEHUS Ha
TOC. OcHoBHBIC MTOKa3aTeIM KadecTBa BOJBI. JKeCTKOCTS,
IeJI0YHOCTh, pH, OKHCIsIeMOCTh, KOHIIGHTpAllds HOHOB,
KOHLEHTpaluss TrpyOOJUCHEPCHBIX  IpPUMECEH, CyXoi
OCTAaTOK, MIPOKAJICHHBIN OCTATOK. EctecTBEeHHBIN
XUMHUYECKUM COCTaB IMOBEPXHOCTHBIX U  TOJ3EMHBIX
MIPUPOTHBIX BOJI.

OcHOBBI pacyeTa BOJONOATOTOBUTENIBHBIX YCTaHOBOK.
Vnanenue rpy0oaMCIEPCHBIX U KOJUIOMIHBIX MIPUMECEH U3
MIPUPOTHBIX BOJI. DU3HKO-XUMHYECKUE OCHOBBI
KOAryJsiluM TPUPOJHOU  BOJBI. XapakTepucTuka u
YCIOBHSI  NMPUMEHEHHUS  KOaryJsiHTOB. N3menenue
XAMHYECKOTO0 COCTaBa BOJbI MPH Koaryasiuuu. PakTopsl,
BIUsioNMe Ha S((PEKTUBHOCTH IMpolecca KOoaryJsluu.
[IpunnunuansHbIe TEXHOJOTHYECKHE CXEMBbI
KOAryJsIIUOHHBIX yCTaHOBOK. KoHTakTHas W oObeMHas
KOAryJIsiiuH. DJIEKTPOKOAryIaus. XUMHUYECKUE PEaKIUH,
MPOTEKAIOLME MPU HU3BECTKOBAHUM BOJBI. lIpuMmeHsiemble
peareHThl. [Iponecc n3BecTKOBaHUS.

[IpeaBaputenbHas O4UCTKA
2 | BOOBI

OcBetnieHue BOJBl  (UIBTPOBAHHEM. IImenoynoe wu
anaresuoHHoe  (uiIbTpoBaHWE. MexaHU3M  3aJiepiKaHus
rpyboaucriepcHbIX mnpumecei. Pacder 103bl  U3BECTH.
[Mpuntun pabotel ocBernuTens. [loBeneHre B3BEIIEHHOTO
[IpuHIMTIIMANIBHBIE ciost B ocseraurene. [IpuHIMNManbHble TEXHOIOTHYECKUE
TEXHOJIOTUYECKHE CXEMBI CXEMBl YCTaHOBOK i OOpabOTKM BOJBI METOJaMU
YCTaHOBOK /i1 00paboTKH ocaxaenus. Pacuer oceruteneir. OCHOBBI Teopuu pabOTHI
BOJIbI METOZIAMU OCAKJICHUS ¢buneTpyromero cios. PaboTa HACHIMHBIX U HAMBIBHBIX
COpOIMOHHBIX (UIBTPOB. TpeOoBaHUS, MPEAbIBIIEMbIE K
GUIABTPYIOIMM MaTepHuayiaM sl (PHIBTPOB HACHITHOTO U
HaMBbIBHOTO THIIA.

®u3NKO-XMMHUYECKHE  TPOLECChl  MOHHOTO  OOMEHa.
HNonooOMeHHbIE MaTepUabl, MIpUMEHsIEMbIE Ha
BOJIOIIOATOTOBUTENIBHBIX yYCTaHOBKAX. dusuyeckue Hu
O06paboTka BOABI METOJOM XUMHUYECKHE XapaKTepUCTHKU MarepuanoB. (OCHOBHBIE
4 | noHHoro ooMeHa 3aKOHOMEPHOCTH HMOHHOT'O oOMeHa. TexHonorus
KaTUOHUPOBAHMUS. Na-kaTHOHUPOBAHME. H-
KaTHOHUPOBAHUE. IIpouecc  cosmectHoro  H-OH-
MOHMPOBaHUs BoJbL. ['0n0Has pereneparusi.




3

Xumuueckoe 00eccoIrBaHue
BOLL. TeXHOIOTrus
HMOHUTHOTI'O (XMMHUYECKOI0)
00eccoIMBaHMs BOJIBL.

XuMHU4YecKoe  OOECCONMBAaHUE  BOJBI. TexHonorus
HOHUTHOTO  (XMMHYECKOT0)  OOECCOJMBAHHMS  BOJBI.
Peakumu, mpoucxoasiye mpu 00€CCOTMBAHUN BOJIBI U MIPU
perenepanuu annonura. [Iponeccel nocnenosarenbHoro H-
OH-uonupoBanuss  Boabl. [IpuHIMOMANBHBIE  CXEMBbI
MOHHUTHOTO 00ECCOJIMBAHUS BOJIbI C OJTHOM M HECKOJIbKUMU
CTyNEHSIMU (ynpouienHas, JIBYXCTYII€HYATAs,
TpexcryrneHnyaras) pazaenbHoro H-OH-nonupoBanus.

KoncTpykunu coBpeMeHHBIX
¢buIbTpOB

KoHCTpyKIIMM COBpEMEHHBIX (DUIBTPOB: MPSAMOTOYHBIX,
MPOTUBOTOYHBIX, (UIBTPOB CMEIIAHHOTO JCHCTBHUS C
pereHepanuell BHyTpd U BHE Kopmyca ¢uibTpa. [lomHblii
LUKJ pab0Thl HOHUTHOTO PuiibTpa. CrocoObl pereHepanuu
U pereHepalioOHHbIC PACTBOPHI AJII HWOHHUTHBIX (DUIBTPOB.
[IpsMoit u oOpaTHBIM MPOTUBOTOK. DKCIUTyaTanus
MOHHUTHBIX QMIBTPOB (ycTaHOBOK). CrOCOOBI KOMIIOHOBKHU
HOHUTHBIX (PUIBTPOB B CXeMbI (KOJUICKTOpHAsI, OJIOYHAs).
HMHHOBaIIMOHHBIE TEXHOJOTUU MOHHOTO OOMEHa. Y ClloBUS
NOBBIIEHUS 3(PGHEKTUBHOCTH TMPUMEHEHUS HOHUTHBIX
(GuIbTPOB.

Tepmudeckoe oOeccomBaHue
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 IMPOJYBKH HCIApUTEIIEH.
[IpyunHbl  3arpsi3HeHUs  Iapa:  KamelbHBbI  YHOC,
n30uparTeabHbI YHOC.

OcoO6eHHOCTH MOHHOTO
0oOMEeHa U MPOILIECCOB B
MOHOOOMEHHBIX MEMOpaHax.
OneKTpoauaIns.

OcobeHHOCTH  HMOHHOrO OOMEHa M  IPOLIECCOB B
MOHOOOMEHHBIX MeMOpaHax. DneKTpoauans.
[IpuHIMOHATBHBIE CXEMBI 3JIEKTPOAUAIN3HBIX aIllapaToB.
DNeKTPOANAIN3ATOPHL. XapaKTepUCTUKU
AIIEKTPOANATU3HBIX memOpaH. OOpaTHbIf  ocMoc.
KoHcTpykius u XapakTepuCTUKH OOpaTHOOCMOTHYECKHX
memOpan.  Ilpormecchl, mnpoTekarole B YCTaHOBKax.
Anmaparsl ¥ YCTaHOBKHM HPOLIECCOB OOPaTHOrO OcMoca.
TpeboBaHMs K KayecTBY UCXOJIHOU BO/bI, 0OpabaThiBaeMoi
MeMOpaHHBIMH CITIOCOOAMHU.

Heaspanus Boabl. Y 1aneHue
13 BOJIBI PACTBOPUMBIX Ia30B

XapakTepuCTUKa PACTBOPEHHBIX B BOJAE Ta30B. 3aKoH
I'enpu-ansTona. Ilpormeccst abcopOuuu U  aecopOIuu
ra3os. Kunernka necopbumm rasoB. Texnomorus
Jea’palui  BOJAbl. TeXHOJOTus J1eKapOOHU3aLMU BOJBI.
KoncTpykuuu nexkapOoHH3aTOpoB. XHUMHYECKHE METO[IbI
yaaJeHus W3 BOJAbl KOPPO3MOHHOArPECCHUBHBIX  T'a30B.
Tepmuueckas paeaspauus. Knaccudukamus aea’paTopos.
Konctpykuuu neaspatopoB. I (HEeKTUBHOCTh TEPMUUECKOIN
Jiea’panum.

10

MarauTHBIE METOIBI
00paboTKH BOJBI U 00paboOTKa
BOJIbI peareHTaMu.

MarauTtHbie MeTOABI 00paOOTKH BOJBI U 00pabOTKa BOJBI
pearentamu. O0GJacTu MPUMEHEHHUs] MAarHUTHOW 00paboTKU
BOAbl B TeruodHepretuke. (OOpaboTka BOABI IS
MOJTy4eHUs] HEMPUKHUIAIONIET0 [iaMa: o0paboTka BOJBI
dbocharamMmu,  KOMIUIEKCOOOPA3yIOIIUMH  BEIIECTBaMH,
AHTUHAKUTIUHAMU. MAarHuTHbI MeToJ OOpabOTKH BOIBI.
ONEeKTPOMarHUTHBIE W MarHUTHBIC  (WIBTPBI IS
obe3sxene3nBanus Boabl. OOpaboTKa BOABI YIHTPA3BYKOM.




2

3

11

BoaHo-xuMu4eckuil pexxum
TCIINIOTCXHHUYCCKOI'O
o0opymoBaHUs

Boano-xumnueckue pexumsl (BXP) TemnorexHuyeckux
00bexTOB. BomHo-xumuueckuii komruiekc TOC. OcHOBHEBIE
3amaun BXP. Ilytu mnocrymieHuss npumecedl B LUKIIBI
naporypOuHHOW  ycraHOBKH. [loBenenme  mpumeceit
BOJIHOTO TETUIOHOCHUTEIISI 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.
Meroapl nogaepxkanus BXP. Xwumuueckuii KOHTPOJIb
paboueil cpelbl TEXHOJIOTMYECKUX KOHTYpoB. Cucrema
XUMHUKO-TEXHOJIOTUYECKOTO MOHHUTOPHUHTA JUISE
TEIJIOIHEPTETHICCKUX O0HEKTOB.

13

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

CocraB, CTpyKTypa M (PpU3MUECKHE CBOWCTBA OTJIOKEHUHU.
VYcnoBust  oOpa3oBanHusi TBepAod (a3l Ha MOBEPXHOCTX
TEII0PHEPTreTHIECKOTrO 000py/I0BaHUs. YcnoBus
BO3HUKHOBEHUS IeJI0YHO3EMEITbHBIX, dbeppo- U
ATIOMOCUJIMKATHBIX, KEJIE300KUCHBIX, >Kene30(ochaTHIX
U MEIHOOKHCHBIX Hakumed. OOpa3oBaHHE OTIOXKCHHUU
JIETKOPacTBOPUMBIX COCTUHEHHI. O6pa3oBanue
OTJIOKEHUH B TAPOBOM TPAKTE M CIIOCOOBI MX YIAJICHUS.
OcHOBHBIE NPUYHMHBI  3arpsA3HEHUs  mapa. MeTonbl
NPEJOTBPALICHUS  OTJIOKEHWH Ha  MapooOpa3yronIux
MOBEPXHOCTAX HarpeBa. CrnocoObl yaaneHus: OTJIOKEHUH C
MIOBEPXHOCTEH Harpesa TEIJI0PHEPTreTUYECKOrO
obopynoBanus. TexHONOTMHM XUMHUYECKOW MPOMBIBKU
TerI000MeHHOTO oOopynoBanus.  CrocoObl  yoaneHHs
npuMecel B IPOTOYHOM YacTH TypOUHBI.

14

[Ipoueccsl koppo3uu
METaJJIOB

OcHoBBI TeOpuu KOppO3uu METAJIJIOB. Buner
KOPPO3HOHHBIX TporieccoB. llpupoma koppo3uu u (Hopmsbl
ee nposBiIeHUs.  BinAHME BHYTPEHHMX M BHEIIHUX
(akTOpoB Ha BO3HMKHOBEHHUE M CKOPOCTh MPOTEKaHUS
KOppo3uu. XUMHUYECKas U JJIEKTPOXMMHUECKas KOPPO3Us.
OOpa3zoBaHue  3alUTHBIX  OKCHJHBIX  IUIGHOK  Kak
pemaromnii  akTop maccuBalMM  METaJUIOB.  Bunsl
KOPPO3HMOHHBIX IOBPEXKICHUIM pPa3Iu4HBIX CTaled U
CIUIABOB. Omnpenenenne CKOPOCTH KOPPO3HUH.
XapakTepHucTUKa OCHOBHBIX METOJIOB 3alIUThl METaJljIa IpU
HKCIUTyaTallMM W TPOCTOSIX OOOpYAOBaHUs, BHIOOp THIIA
BOJHO-XMMHUYECKOT0 pexkKHUMa.

15

OCHOBBI KOPPO3HOHHBIX
MPOIIECCOB Ha 000PYJOBAHUU
TEMIOBBIX CTAHITUH

OCHOBBI KOPpPO3MOHHBIX IPOLECCOB Ha 000OpPYIOBaHUU
paifonnbix TemoBblx craHuuil (PTC) wm kBapTambHBIX
KOTeNbHbIX. IlpyumHBl M BHIBI KOPPO3HOHHOI'O
MOBPEXKJICHHUST MeTajula IaporeHepatopoB.  OCHOBHBIE
BUJbl KOPPO3UH METAJVIOB KOTJIOB U MEPONPUSTHS MO €€
npenoTBpamieHuto. Kopposusi Tpy0 mapormeperpeBarenei,
NapoBBIX TYpOMH, KOHJEHCATOPOB M  CIOCOOBI  ee
MPEAYIPEKICHUS. Xumu4ueckas 3aImTa
TEIJIO3HEPTreTUYECKOT O 000py0BaHUS. Ycnosus
npuMeHeHnsd. Xumudeckne wmarepuansl. BXP  cucrem
OXJIaXeHus: KoHzaeHcatopoB. Kopposus obOopynoBanus
terioceTeil.  buokopposust TpyOONpoOBOIOB  TOpSiUEro
BopiocHaOkeHus. [lyTu noBeitenus HagesxkHocTH BXP.




3

16

DUu3nKO-XUMUYECKNE OCHOBEI
MOBE/ICHUS MPUMECEH B
BOJHOM TEILUIOHOCHUTEIIE

OU3NKO-XMMHYECKAE OCHOBBI IIOBEICHUS IIPUMECEN B
BOJHOM TEIIJIOHOCHUTEIIE.

OcHoBHBIE (PU3UKO-XUMUYECKHE TIPOIECCHI, MPOTEKAIOIINE
B BOJHOM TemjoHocurene. M3MeHeHHe CBOWCTB BOJEL.
Beinenenue TtBepaoi Gazel B opMe HakMmu M IIIama.
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 YCTPOUCTBA.

17

OO6pa3zoBaHue OTIIOKEHUH B
OapabaHHBIX KOTJIAX.
[IpombIieHHBIE CTOYHBIE
BOJIBI

Tumb! 1 ycnoBus 00pa3oBaHus OTIOKEHUN B IPIMOTOYHBIX
u OapabanHbix KoTiax. KoppekinuonHas o00paboTka
KOTJIOBOM W murtarenbHoU Bonbl. CrocoObl (docdaTHOU
00pabOTKM  KOTJIOBOH  BOJBI, AMMHHHUPOBaHUS U
THJIPa3MHHON 00pabOTKM MUTATeNbHOM Bobl. [IpuMenenue
KOMILJICKCOHOB JIJIs1 00pabOTKK MUTATEIBHOM BOIBI.
Knaccugpukamuss ~ TPOMBIIUICHHBIX ~ CTOYHBIX  BOJI.
OCOOCHHOCTH WX  OYUCTKH.  MeTOoAbl  OYHMCTKHU
MPOMBIIIJICHHBIX CTOKOB OT He()TEMPOTYKTOB.

18

Konceppanus o6opynoBaHusi.
CrostHOUHast KOPPO3HUsL.
O6paboTKa BOJIBI IOCTIE
KOHCepBalu1 000pyA0BaHUS

CnocoObl KOHCEpPBAIHH TEIUIOPHEPTETHUECKOTO
obopynoBanus. CrosHOuHas Kopposus. KoncepBarus
TypOMH W DHEPreTHYECKHX KOTJIIOB TOPSYUM BO3IYXOM.
Nurubutopel koppos3uu. IlapokucnopomHas oO4HCTKAa |
[MacCUBAIIM MOBEPXHOCTEH HEPTEeTHYECKOTO
00opynoBaHusl. Meroasl 00pabOTKM BOJ — TOCIE
KOHCEpBAIMH 00OPYJOBaHUS M KUCIOTHOW OYUCTKH. [lyTn
COKpAIICHHS TTPOMBIIIUICHHBIX CTOKOB.

5.3 JlabopaTopHble 3aHATHSA (He npedycmMompeHvl)




5.4. IlpakTHyecKue 3aHATHUSA

Tadoauna 6
Ne HaunmeHoBaHue pa3aesia .
HanmeHoBaHMe NpaKTHYECKUX 3aHATHI
n/o JUCUHUILITHHBI
1 [IpenBaputenbHas OUnMCTKA Pacuet nokazarenei kauecTBa BOJIbI ITOCIE PEABAPUTEIBHOMN
BOJIBI OYHCTKH.
2 KoHcTpykiiun CoBpeMEHHBIX Pacuer ocBeTIHTENBHBIX (PUITBTPOB.
WILTPOB
3 ¢ P Pacyer HOHUTHBIX QPHIBTPOB.
Heaspanust Boabl. Y 1ajneHue
4 Pacuer pacTBopuMOCTH Ta30B B BOJIE.
13 BOJIbI PACTBOPUMBIX ra30B
5 BoaHo-xumudeckuit pesxxum CrynenuaToe ucrapeHnue B 6apabane Kotia
TEIJIOTEXHUYECKOTO = =
6 5 Metons nognepxkanus BXP. Xumudeckuii KOHTpoIb paboueit
000pyHOBaHUS
pyA Cpebl TEXHOJOTMYECKUX KOHTYPOB.
7 Bo160p 000pyioBaHus 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 npoMbIILIEHHBIX CTOYHBIX BOA. OCOOEHHOCTH
9 HUX OYUCTKH. MeTO/Ibl OYMCTKHU MPOMBIILICHHBIX CTOKOB OT
HE(PTETIPOTYKTOB.

6. CamocTosiTesibHasA padoTa CTYAEHTOB MO JUCIUIIHHE

Ta6auna 7
Ne .
u/n Tembl pacueTHO-TpapuUecKHuX 3aJaHUI
1 | Pacuer cxeMbl moAroToBKH 1006aBoyHOM Bobl Ha TOC (BapuaHTHI 3aJaHUIT)
2 | I'mppaBnnyeckuii pacyer Tena000MEHHOr0 anmnapara
3 | AdpoauHaMHYECKHN pacyeT TeIII00OMEHHOTO anmapara
4 KomriekcHoe MpoeKTUpOBaHUE BOAO-BO3AYIIHOTO TEIII0OOOMEHHHKA CHCTEMBI
aBaApPUIHOTO OXJIAKICHUS KOHTYPA OXJIAKIAIONIECH BOJIbI TETIJIOBOTO JBUTATEIIS
5 | Pacyer akTHBHOCTH BOJIOPOJHBIX HOHOB B BOJHBIX pAaCTBOPAX
6 | Onpenenenue PH konzaeHcara rperolero napa B TermioOMeHHUKaxX
7 | Onpenenenue PH cmecu pactBopoB
8 | OmpeneneHue >K€CTKOCTH BOJbBI
9 | Ompenenenue pacTBOPUMOCTH BEIIECTB B BOJIC
10 | OnpeneneHrie OCHOBHBIX TapaMETPOB PabOThI OCBETIUTENS
11 O6paboTtka _BOJIbI PeareHTaMi OCajHTENAMU. OmnpezneneHue pacxoia peareHTOB W KadecTBa
M3BECTKOBON BOJIBI.
12 Jlo3upoBaHue pacTBOpOB M peareHToB. OIpeesieHue OCHOBHBIX MTApaMETPOB pa3MepoB
J103aTOpa-BBITECHUTEIS, CH(POHHOTO J103aTOPA.
13 | Onpenenenue npoduiis UTIbl 103aTOpa
14 | O6paboTka BOJIBI B CHCTEMaX 00OPOTHOTO BOJAOCHA0KEHUS
15 | Onpenenenne napaMeTpoB BOJAHO-XUMHUYECKOTO PEXKHMA
16 | O6paboTka BobI razamu cojepxkanmu CO»
17 | O6paboTka Bojbl pocharamu.
18 | OcBetnenue Bosbl punbTpoBanueM. OnpeaeneHne KoJIn4ecTBa (GUIbTPOB,




MIPOU3BOJUTENILHOCTH U UX MTAPaMETPOB

19 | O6paboTka BOABI METOJIOM HOHHOTO OOMEHA.

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

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

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

2. Komsior A.C. IIpomeccsl u anmaparsl IepeA0BbIX TEXHOJIOTHH BOJOIOATOTOBKH M X
pOTpaMMHUPOBAaHHBIE pacueThl [ DNeKTpoHHBIH pecypce]: yueOHoe nocobdue/ Kombuios A.C.,
OukoB B.®., Yynosa FO.B.— DnektpoH. TekcToBble AaHHbIe.— M.: U3narensckuit sjom MOU,
2016.— 222 c.— Pexum gocrymna: http://www.iprbookshop.ru/55940.html.— SBC «IPRbooks»

3. Amnmaparbl MarHuTHoOW 00paboTku Boabl. [IpoekTrpoBaHue, MOAETUPOBAHUE U HUCCIIEI0OBAHUE
[DnextponnsIii pecypc]: MoHorpadust/ C.H. AHTOHOB [u 1p.].— DIEKTPOH. TEKCTOBHIE
naHHble.— CrtaBponosib: CTaBpONOJIbCKUI TOCY1apCTBEHHbIN arpapHblil yHusepcuret, AIPYC,
2014.— 220 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/47283.html.— DBC «IPRbooks»

4. Iwusn JI.H. Xumus Bogsl. Bononoaroroska [DnekTpoHHbIN pecypce]: yueOHoe nocobue/ usu
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-xumMuueckue pexumbl TOC u ADC [DnekTpoHHBIH pecypc]:
nabopaTopHbIil mpakTUKyM. YuebHoe nocodue/ B.A. Unx [u ap.].— DAEKTPOH. TEKCTOBbIE
naHHbIe.— MuHCK: Bermmiiiias mkona, 2012.— 159 ¢.— Pexum 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 conepskamuecst B mpupoaHoit Boge. Kiaccudbukarus npupoaHoit Boasl. HazHauenue Boab
Ha TOC.

3. Ilorepu napa u xonneHcata Ha TOC. Cnocobs! BocnionHeHus noreps. KauectBo 00paboTaHHBIX BOJI.
4. Ucrounuku 3arps3HeHus TeruioHocurens Ha TOC. 3arps3HeHHE NPUPOIHBIX BOJOEMOB CTOKaMHU
MIPOMBIIIIICHHBIX, CEIbCKOXO3SMCTBEHHBIX U KOMMYHAJIBHBIX TPEIPUATHH.

5. [Ipon3BoAUTENBHOCTh BOAONOATOTOBUTEIbHBIX YCTAHOBOK. TpH OCHOBHBIE CHCTEMbI TEXHHYECKOTO
BogocHaOkenwust Ha TOC.

6. OcHOBHbIE TIOKa3aTeIM KauecTBa Bo/bl. JKeCTKOCTb, 1IEI0UYHOCTh, pH, OKHUCIsIEMOCTh, KOHIIEHTpALUs
MOHOB, KOHIIEHTpalUs I'pyOOUCIIEPCHBIX IPUMECEH, CyXO0il 0CTaTOK, MPOKAJIEHHBIH OCTATOK.

7. EcTecTBeHHBII XUMUYECKUN COCTaB MMOBEPXHOCTHBIX U MOA3EMHBIX MPUPOTHBIX BO/I.

8. OcHOBBI pacyera BOJOMOATOTOBUTENbHBIX YCTAHOBOK. Y JaJleHHE IpyOOAMCIIEPCHBIX U KOJIJIOMIHBIX
IpUMecel U3 MPUPOIHBIX BOJ.

9. OuU3MKO-XMMHUYECKHE OCHOBBI KOATYNISIMM TPHPOJHON BOABL.  XapaKTEpPUCTUKA U YCIOBHS
MIPUMEHEHHUS KOAryJIsIHTOB.

10. M3MeHeHne XMMHYECKOTO COCTaBa BOJBI MPHU Koarynsiuu. DakTopel, BAHsIONHe Ha 3)PEeKTUBHOCTD
mporecca KoaryJsiuuu.

11. lpuHIMOHATBEHBIE TEXHOJIOTHYECKHUE CXEMbI KOAryIIIMOHHBIX YCTAaHOBOK.

12. KoHTakTHas 1 00bEMHAST KOATYJISIHHA. DIEKTPOKOATYIISIIHS.



13. Xumuueckue peakuuu, NPOTEKAIOLIME IPU U3BECTKOBAaHMHM BOIbl. [IpuMeHsieMble peareHTHI.
[Ipouecc n3BecTKOBaHUS.

14. OcBetrnenue Boabl punbTpoBanueM. [lneHoYHOE U aare3noHHOE (PUIBTPOBAHHME.

15. MexaHu3Mm 3aziepkanust rpy0oIuciepcHBIX MpuMeceil. PacueT 10361 u3BeCTH.

16. ITpunIun padoTsr ocBeTMTENs. [loBeIeHe B3BEIIEHHOTO CII0S B OCBETIIUTEIIE.

17. IlpuHIMOHaIbHBIE TEXHOIOTUYECKHE CXEMBI YCTAaHOBOK I 00paOOTKH BOJIBI METOJAMH OCAXKICHUS.
18. Pacuer ocBerureneir. OCHOBBI TEOPUU PAOOTHI (PHIIBTPYIOIIETO CIIOS.

19. PaboTta HachIIHBIX WM HAMBIBHBIX COPOIMOHHBIX (UIBTPOB. TpeOoBaHMs, NUpPEABABISEMBIE K
GuIbTPYIOMKUM MaTepuaam sl GUIBTPOB HACHIITHOTO U HAMBIBHOTO THIIA.

20. du3NKOo-XUMHUYECKHE MPOLIecChl HOHHOTO 0OMeHa. MloHooOMeHHbIe MaTepUabl, IPUMEHsIEMbIe Ha
BOJIOTIOATOTOBUTEIHHBIX yCTAHOBKAX.

21. dusnyeckre U XUMUYECKUE XapaKTEPUCTUKU MAaTEPUAJIOB HOHHOTO oOMeHa. OCHOBHbBIE
3aKOHOMEPHOCTH MOHHOTO OOMEHa.

22. TexHonorusi kKatnoHupoBaHus. Na-kaTnoHupoBaHue. H-katnoHupoBanue.

23. TIpomnecc coBmectHoro H-OH-nonupoBanus Boabl. ['oogHas pereHepanus.

24. Xumnueckoe o0eccoaruBaHue BOJbL. TeXHOIOTUS HOHUTHOTO (XMMUYECKOT0) 00eCCONMBaHUs BOBI.
25. Peakuuu, mpoucxoasiye npyu 00ecCoIMBaHUM BO/IBI M IIPU PETeHEpalii aHUOHUTA.

26. IIpoueccol nmocnenosarensHoro H-OH-nonupoBanust Boabl. [IpuHnunuanbHbple cXeMbl HOHUTHOTO
o0eccoiMBaHUsI BOABI C OIHOH M HECKOJBKMMH CTYIEHSMH (yNPOUICHHAs, JBYXCTyIEHYATas,
TpexcryneHnyaras) pasaenbHoro H-OH-uonupoBanus.

27. KoHCTpyKIIMM COBPEMEHHBIX (PUIBTPOB: MPSMOTOYHBIX, MPOTHBOTOYHBIX, (PUIBTPOB CMEUIAHHOTO
NEHCTBHS ¢ pereHepanneil BHyTpy U BHE Kopiryca GpuibTpa.

28. IlonHblii 1K paboTel HOHUTHOTO (pubTpa. CrHOCOOBI pereHepaly U PereHepaMOHHbIE PACTBOPHI
Ui MOHUTHBIX (uiIbTpoB. [IpsiMoii u 0OpaTHBII NPOTUBOTOK.

29. Dkcruryaranusi HOHUTHBIX (QUIbTpoB (ycTaHOBOK). CrocOOBI KOMIIOHOBKM MOHHTHBIX (DMIITPOB B
cXeMbl (KOJUIEKTOpHAsI, OJI0uHas).

30. HHOBAaLIMOHHBIE TEXHOJIIOTUM HOHHOTO OOMeHa. Y cJI0BHUs NOBHIIEHUS 3()(PEeKTUBHOCTH IPUMEHEHNUS
MOHHUTHBIX (PUITBTPOB.

31. TexHOMOTHS TUCTUIUIAIIUHN BOABI B HCIIAPUTEISAX PA3INIHBIX THIIOB.

32. O6sacTb MPUMEHEHHs TEPMUYECKOT0o obecconuBanus Boabl. [IpuHIun paboThl HcriapuTenel.

33. Ucnapurenu xumsimero tumna. Vicnaputenu ¢ BBIHECEHHON 30HOM KUITCHHUS.

34. Ucnaputenn MTHOBEHHOTO BCKHUMAaHMs. 3aBHCHUMOCTh KadyecTBa Mapa OT MPOAYBKH HCIapUTeNeH.
[IpuunHbI 3arpsi3HEeHNs Napa: KarneabHbli YHOC, U30MpaTeNIbHbII YHOC.

35. OcoO6eHHOCTH HOHHOTO 0OMEHA U TIPOIECCOB B MOHOOOMEHHBIX MEMOpaHax. DIEKTPOIHAIN3.

36. [IpuHIMTIHAIEHBIE CXEMBI AJICKTPOUATH3HBIX allapaToB. DIIEKTPOIUATH3ATOPEI.

37. XapaKkTepUCTUKHU 3IEKTPOAUAIU3HBIX MeMOpaH. OO0paTHbIi ocMoc. KOHCTPYKIUS U XapaKTepUCTUKH
00paTHOOCMOTHYECKUX MEMOpaH.

38. Ilporweccsl, MPOTEKAONIUE B YCTAHOBKAX. AMNMaparhl U YCTAHOBKU MPOILIECCOB OOPAaTHOIO OCMOCA.
39. TpeboBaHUs K Ka4eCTBY UCXOIHOM BOJIBI, 00padaTbiBaeMOil MEMOpPaHHBIMH CITOCOOAMHU.

Oo0pa3en OusleTa K nepBoii pydexkHOH aTTecTAllUN

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
HHCTUTYVT SHEPTETUKH
KA®EJIPA "TEIJIOTEXHHUKA M THJIPABIIUKA"

Buaer Nel

| ammecmauus

JucnunnuHa: «BoaomnoaroroBkay

1 | OcHoBHEBIE cxeMbl BogomoaroToBku Ha TOC.

2 | EcrecTBEHHBIN XUMHUYECKUI COCTAB MOBEPXHOCTHEBIX U MOJA3CEMHBIX MIPUPOAHBIX BOI.

3 | Texnonorus AUCTUIUIANUHA BOJABI B UCIIAPUTCIIAX PA3JIMYHBIX THUIIOB.




3aB. kadenpoit «T u I'» P.A-B. Typnyes « » 20 T.

Bonpockl kK0 BTOpOIi py0eskHON aTTecTAlUM

1. XapakrepucTtuka pacTBOPEHHBIX B Boje Ta3oB. 3akoH I'enpu- [lampToHa. [Iporeccer abcopOumu u
JecopOIru ra3oB.

2. Kuneruka necopOuuu ra3oB. TeXHONOTHS 1eadpallii BoAbl. TeXHOJIOrUs 1eKapOOHU3AIMH BOBI.

3. Konctpykuumu  1ekapOOHH3aTOPOB. XUMHYECKUE  METOAbl  YAaJeHHUS U3  BOJBI
KOPPO3HMOHHOATPECCUBHBIX Ta30B.

3. Tepmmueckas geaspanus. Krnaccudukanus  neaspatopoB. KoHCTpykiuu — nea’paTopos.
O PeKTUBHOCTD TEPMHUUECKON JIea’pariuu.

4. MarnutHple MeTOJbl O00pabOTKM BOABI M 00OpaboTka Boabl peareHTamu. OOJacCTH TPUMEHEHUS
MarHUTHON 00pabOTKH BOJBI B TEIJIOPHEPT€TUKE.

5. OO6paboTka BOIBI I TIOJYYCHHs] HEMPUKHUIAIOMIEro Muiama: oOpaboTka Boabl (ocdartamu,
KOMILIEKCOOOPa3yIOIUMH BELIECTBAMH, aHTHHAKUITUHAMH.

6. MaruuTHblii MeTon O0O0paOOTKM BOJBL. JJIEKTPOMArHUTHBIE M MAarHUTHbIE (DUIBTPHI IS
oOe3zxene3uBaHust Boabl. O0paboTKa BOJBI YIBTPA3BYKOM.

7. Bogao-xumnueckue pexumsl (BXP) Temnotexnndeckux 00beKToB. BOTHO-XUMUYECKU KOMILIIEKC
TOC.

8. OcHoBnble 3a1aun BXP. I1ytu nocrymienus npuMeceil B LUKIIbI NapOTYpPOMHHOM YCTaHOBKHU.

9. [NoBeneHne puMeceii BOJIHOTO TEIUIOHOCUTEIIS B TAPOBOISTHOM TPAKTE.

10. HopMbI kadecTBa TEXHOJOTHYECKHUX BOM: 100aBOYHOM (00pabOTaHHOI) BOJBI, MPSMOW U 0OpaTHOM
BOJIbI TEIUIOCETH, KOTJIIOBOW BOJIBI U TIapa MapoOBbIX KOTJIOB.

11. Metonsl noanepxxkanus BXP. Xumuueckuii KOHTpoIib paboueil cpeabl TEXHOIOTHYECKUX KOHTYPOB.
12. Cucrema XMMHUKO-TEXHOJIOTUYECKOTO MOHUTOPHHTA JUISl TETNIOOHEPTe€TUIECKUX OOBEKTOB.

13. Cocras, cTpykTypa U (hu3HuecKue CBOMCTBA OTIOXKEHUU. YcIoBUs 00pa3oBaHUs TBEpoi (ha3bl HA
MOBEPXHOCTSX TEIUIOIHEPTETHYECKOT0 000PYJOBAHUSI.

14. VYcnoBus BO3HHUKHOBEHHS LIEIIOYHO3EMENbHBIX, (Deppo- U alOMOCHIMKATHBIX , KEJIE300KUCHBIX,
xene30(ochaTHBIX M METHOOKHCHBIX HAaKUTICH.

15. ObpazoBanue OTIOKEHUHN JIETKOPACTBOPUMBIX coenuHeHni. OOpa3oBaHue OTIOKEHUH B MapoOBOM
TPAKTE U CIIOCOOBI HX YIaJCHHUS.

16. OcHOBHblE NpPUYMHBI 3arps3HeHHss mapa. MeToJabl MPEeJOTBpAllleHUs OTJIOXKEHHH Ha
Mapoo0pa3yrOIINX MOBEPXHOCTSIX HarpeBa.

17. CriocoObl ypnaneHus OTJIOXKEHUH C MOBEPXHOCTEH HarpeBa TEIUIOAHEPTreTHUeCKOro o00pya0BaHUS.
18. TexHoONOrMM XWMHYECKOW MPOMBIBKH TeII00OMeHHOro oOopynoBanus.  CrocoObl ynajeHus
npuMecei B IPOTOYHOM yacTu TypOUHBI.

19. OcHOBBI KOPpPO3MOHHBIX IPOILECCOB Ha 000pyAOBaHMM paioHHBIX TerioBbix cranmuii (PTC) u
KBapTaIbHBIX KOTEIbHBIX.

20. TIpyumHBI W BUABI KOPPO3MOHHOTO TMOBPEXKIEHHS MeTaljla rmaporeHeparopoB. (OCHOBHBIE BHJIBI
KOPPO3HMH METAJUIOB KOTJIOB M MEPOIPUSATHS 110 €€ NPEAOTBPALIECHHUIO.

21. Kopposust TpyO mapomeperpeBareieid, IMapoBbIX TypOWH, KOHJEHCATOPOB H CHOCOOBI ee
peIyIpexIeHus.

22. XuMmuuecKas 3alliTa TEeIUIOPHEPTeTHIECKOT0 000pyI0BaHUs. Y CIIOBUS MPUMEHEHHs. XUMUYECKHE
MaTepuabl.

23. BXP cucreM oxyaxJeHus1 KOHIeHcaTopoB. Koppo3us 000pymoBaHUs TEIUIOCETEH.

24. buokoppo3sus TpyOOIIpOBOIOB ropsiuero BojjocHa0xeHus. [1ytu nosbimenus HagexxHoctn BXP.

25. OU3NKO-XMMHYECKIE OCHOBBI TIOBEJICHUSI IPUMECEH B BOJTHOM TETIOHOCHTEIE.

26. OcHOBHBIE (PU3UKO-XUMHUECKHUE MPOLIECCHI, TPOTEKAIOIINE B BOJHOM TeIJIoHOcuTeNe. M3Menenue
CBOWCTB BOJIbI.

27. Boiienenue tBepaoil Gassl B popMe HAaKUIH U 11ama. HopMupoBaHue BOAHOTO pexXuMa
OapabaHHBIX KOTJIOB.

28. MeTo/bl MOBBIIIEHNUS YUCTOThI HACHIIEHHOTOo napa. [IpoMbIBKa HACHIIIEHHOTO Mapa MUTATEIbHOM
BOJIOM.



29. Ha3naueHue U opranu3aiys HepepbIBHONW MIPOAYBKH U pacueT ee BeNTUYHHbI. [lapornpoMbIBOUHbIE U
cenapanvoHHbIe YCTPOMCTBA.

30. Tunsl u ycinoBusi 00pa3oBaHUsI OTIOKEHUN B MPSMOTOYHBIX M OapabaHHBIX KoTiaxX. KoppeknnonHas
00paboTKa KOTIOBOW W MHUTATEIHHON BOJBI.

31. Crioco6s! (hochaTtHOM 00paOOTKH KOTIIOBOM BOJbI, aAMMUHHUPOBAHUS U THAPAZUHHON 00pabOTKH
MMUTATETBLHON BOJIBI.

32. [lpumeHeHrne KOMILIEKCOHOB ISl 00paOOTKH MUTATEILHON BOJBI.

33. Knmaccuduxarus mpoMBIIIIIEHHBIX CTOYHBIX BOJ. OCOOCHHOCTH X OYUCTKU. METObl OUHUCTKU
MIPOMBIIIIJICHHBIX CTOKOB OT HEPTEIPOAYKTOB.

34. CriocoObl KOHCEpBALlK TEII03HEpPreTundeckoro 06opyaoanus. CTOSHOUYHAS KOPPO3USL.

35. KoncepBaiust TypOUH U 3HEPTeTUYECKUX KOTIOB TOPIYMM BO3TyXOM. MHIHOUTOPBI KOPPO3UH.

36. [TapokucnopoaHasi O4KCTKA U MMaCCUBAIUs TOBEPXHOCTEH YHEPTeTUYECKOT0 000PYAOBAHHUS.

37. Metoapl 00pabOTKH BOJ ITOCIIE KOHCEPBALIUU 000PYIOBaHUS U KUCIOTHOM 0uncTKH. [TyTn
COKpAIICHHS MPOMBIIUIEHHBIX CTOKOB.

Oo0pa3en OusteTa KO BTOPOii py0e:kHOM aTTecTanumn

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
HUHCTHUTYT DHEPTETUKH
KADEJJPA "TEIIVIOTEXHUKA U THJIPABJTUKA"

Buaer Nel

|l ammecmauus

Jucnuniauna: «BomormoaroroBkay

1 | XapakTepucTUKa pacTBOPEHHBIX B Boje Ta3oB. 3akoH [‘enpu- [lampTona. IIpomecch
abcopOuuu u 1ecopOIH ra3os.

2 | OCHOBBI KOPPO3HOHHBIX MPOIIECCOB HA 00OPYAOBAaHUH pailOHHBIX TerI0BbIX cTanuuii (PTC)
U KBapTaJbHBIX KOTEJIbHBIX.

3 | BXP cuctem oxnaxaeHus KonaeHcatopoB. Kopposus o6opynoBaHus TeraoceTei.

3aB. xagpeapoit «T u I'» P.A-B. Typnyes « » 20 T.

7.2. BOl'lpOCbl K 3a49€Ty 10 JUCHUIIJINHE «BogonoaroroBka»

1. Ilpumecu copepxamiuecs: B mpupoaHoit Boge. Knaccudukanus npupoaHoii Boabl. HazHaueHne BOIbI
Ha TOC. [lotepu napa u kongeHcara Ha TOC. CiocoObl BocnionHeHus notepb. KauecTtBo 00paboTaHHBIX
BOJ.

2. Uctounuku 3arpsizHeHusi TeruioHocutenss Ha TOC. 3arpsi3HeHHE MPUPOAHBIX BOJOEMOB CTOKAMH
MIPOMBIIIIEHHBIX, CEILCKOX035MCTBEHHBIX U KOMMYHAJIbHBIX MPEINPUATUH.

3. IIpon3BOAUTEIBLHOCTH BOJONOATOTOBUTEIBHBIX YCTAHOBOK. TpPH OCHOBHBIE CHCTEMbI TEXHHYECKOTO
BogocHaOxeuns Ha TOC.

4. OcHOBHBIE MTOKa3aTeIN KauecTBa BOAbI. JKecTKOCTh, IEI0YHOCTh, pH, OKUCIIIEMOCTb, KOHIICHTPALUs
MOHOB, KOHIIEHTpAIUs TPYOOIMCIIEPCHBIX MTPUMECE, CyXOl OCTAaTOK, MPOKAJICHHBIN OCTATOK.

5 EcTecTBEeHHBIN XUMHUYECKHI COCTaB MOBEPXHOCTHBIX W MOJ3EMHBIX MPUPOIHBIX BOA. OCHOBHI pacuera
BOJIOMIOITOTOBUTENBHBIX yCTAaHOBOK. YJalleHue TpyOOJUCHIEPCHBIX M KOJUIOMJHBIX TpHUMeced U3
MIPUPOTHBIX BOJI.

6. DU3MKO-XMMHYECKHE OCHOBBI KOAryJsillMM MPUPOJHOM BOABL. ~ XapaKTEPUCTUKA U YCIOBHS
MPUMEHEHUsI KOaryJassHTOB. VI3MEeHeHHe XHWMHUYECKOrOo COCTaBa BOJABI TMPH Koarymsaiuu. DaxTopsl,
BIUstONME Ha () (HEKTUBHOCTH TpOIecca KOAryJIsIUu.

7. llpyuHIMNMATBHBIC TEXHOJIOTHYECKHNE CXEMbI KOaryIsIIMOHHBIX YCTaHOBOK. KoHTakTHas U oObeMHas
KOAryJisiliiK. DJIEKTPOKOATYJISALIHSL.



8. XUMHUYECKHE peaKkluy, TPOTEKAIMe TpU U3BeCTKOBaHUU BObI. [IpuMensiemble peareHThl. [Iponecc
n3BecTkoBaHus. OcBeTeHne BoIbl (pMIbTpoBaHUEM. [IeHOYHOE 1 aAre3noHHOE (PUIBTPOBAHHE.

9. Mexanu3Mm 3ajep>kanus rpy00IMCTIEPCHBIX TpuMeceid. Pacuer m03b1 n3BeCTH.

10. IIpunmun pa®otsl ocBeTnuTens. IloBeaeHne B3BELICHHOTO Clos B ocBeTinuTene. [IpuHiunuansabie
TEXHOJIOTUYECKHE CXEMbl YCTAaHOBOK JIJIs1 00paOOTKH BOJBI METOJIAMHU OCAXKICHHUSL.

11. Pacuer ocBeruteneii. OCHOBBI TeopuH pabOTHl (GUIBTpyrOmero cios. Pabora HachIMHBIX U
HaMBIBHBIX COPOLMOHHBIX (punbTpoB. TpeboBanus, npeabsaBisieMble K GUIbTPYIOIIUM MaTepuaniam Ui
(UIBTPOB HACHIITHOTO ¥ HAMBIBHOTO THIIA.

12. ®Ou3NKO-XMMHYECKHE MPOLECChl HOHHOTO oOMeHa. MloHooOMeHHbIe MaTepuaibl, IPUMEHSIEMbIE Ha
BOJIONIO/ITOTOBUTENBHBIX yCTaHOBKax. ®dusnueckue M XUMHUYECKHE XapaKTEPUCTUKU MaTepHalioB
noHHOTO 0OMeHa. OCHOBHBIE 3aKOHOMEPHOCTH HOHHOTO OOMEHA

13. Texnonorusa karnonupoBanus. Na-katnonupoBanue. H-katnonuposanue. IIponecc coBmectnoro H-
OH-uonupoBanus Bojbl. ['o101Has perenepanus.

14. Xumnueckoe obeccoauBaHue BOJbI. TE€XHOIOTHSI HOHUTHOTO (XMMUYECKOT0) 00€CCOIMBAHUS BOJIBI.
Peakuuu, npoucxozsimye npyu 00€ccoJMBaHNUU BOJBI U IIPH pEereHepalii aHHOHUTA.

15. IIpoueccel nociaegoBarenbHoro H-OH-uonupoBanust Boabl. [IpuHIMIIMAIBHBIE CXEMbl MOHUTHOTO
o0eccoliBaHUsl BOJABI C OAHOH W HECKOJBKMMH CTYNEHAMHU (YNPOLICHHAs, JBYXCTyIEeHYaTas,
Tpexcryrnenyaras) pazaenbHoro H-OH-unonupoBanus

16.KoHCTpyKIIMM COBPEMEHHBIX (HIBTPOB: MPSIMOTOYHBIX, MPOTHBOTOYHBIX, (DUIBTPOB CMEIIAHHOTO
NEHCTBHS ¢ pereHepanneil BHyTpy U BHE Kopityca GpuibTpa.

17. Ilonnsbiii nuki padboTel HOHUTHOTO GuibTpa. CrocoObl pereHepalnuy U pereHepalioHHbIE paCTBOPHI
Ui MOHUTHBIX (uiIbTpoB. [IpsiMoii u 0OpaTHBII NPOTUBOTOK.

18. Dxcruryaranusi HOHUTHBIX (PUIBTPOB (ycTaHOBOK). CriocoObI KOMITOHOBKM MOHUTHBIX (PHIBTPOB B
cXeMbl (KOJUIEKTOpHAs, OJI0uHas).

19. lHHOBaIMOHHBIE TEXHOJIOTHH HOHHOTO OOMEHa. Y CIIOBUS MOBBIIEHHS 3()(HEKTUBHOCTH PUMEHEHUS
MOHHUTHBIX (PUITBTPOB.

20. TexHOOTHS TUCTUIUISAIIUHN BOABI B HCIIAPUTEIISAX PA3INYHBIX THIIOB.

21. ObnacTb NpUMEHEHHs TEPMUYECKOTr0 o0ecconrBanus BoAbl. [IpuHiun paboTel ucnapuTenei.
Hcnapurenu kumsmero tumna. Vcrapureny ¢ BBIHECEHHON 30HOM KUTICHHUS.

22. VicmapuTenyu MIHOBEHHOTO BCKUIIAHUS. 3aBUCHUMOCTh KayecTBa Mapa OT IPOAYBKH HCIIapUTelNeH.
[IpuunHbl 3arpsi3HeHUs napa: KarnejabHbld YHOC, U30UpaTeNbHbII YHOC.

23. Oco6EHHOCTH HOHHOTO 0OMEHA U MIPOIECCOB B HOHOOOMEHHBIX MeMOpaHax. DIEKTPOIUAIIN3.
[IpuHIMIHMATBHBIE CXEMBI 3JIEKTPOIUAIN3HBIX aMapaToB. DIEKTPOAHATIN3ATOPHI.

24. XapaKTepUCTUKHU 3IEKTPOAUANIN3HBIX MeMOpaH. O6paTHbIi ocMoc. KOHCTpYKIMS U XapaKTepUCTUKU
00paTHOOCMOTHYECKUX MEMOpaH.

25. Tlporueccsl, NPOTEKAONIME B YCTAaHOBKAaX. AMNMaparbl M YCTAaHOBKU IPOIECCOB OOPAaTHOIO OCMOcCA.
TpebGoBaHMs K Ka4eCTBY UCXOAHOM BOJIbI, 00pabaTbiBaeMOil MEMOPaHHBIMH CIIOCOOAMHU.

26. XapakTepucTHKa PacTBOPEHHBIX B Boje ra3zoB. 3akoH I'enpu- Jlanbrona. [Ipoueccsl abcopouuu u

necopbuun razoB.  Kuneruka pgecopOumm razoB. TexHomorus pgeaspauuu Bojabl. TexHosorus
nexapOOHU3AIUHU BOJIBI.
27. KoHcTpyknmu — JIeKapOOHH3aTOPOB. XUMHUYECKHE  METOABl  yHalleHus U3 BOJBI

KOPPO3MOHHOArPECCUBHBIX T'a30B.
28. Tepmmueckas jgeadpamms. Krnaccudukamuss — neaspatopoB.  KOHCTpyKIMM — J1ea’paTopos.
D¢ (heKTUBHOCTh TEPMHUUECKOMN J1€adpaIIH.

29. MarauTHble METOABI 00pabOTKM BOABI M 00paboTka Boabsl peareHTamMu. OONacTH TPUMEHEHUS
MarHuTHOM 00pabOTKU BOJIbI B TEIJIOPHEPTETHKE.

30. OOpaboTka BOABI I TIOJYYCHHsS HENMPHKHUIAIONICTO Iiama: o0paboTka Boael (ocdaramu,
KOMILJIEKCOOOpa3yIOIMMH BEIIeCTBAMHU, AaHTUHAKUITUHAMH.

31. MarauTtHbBIE MeTon 00paOOTKM BOABI. DIEKTPOMATHUTHBIE W MarHUTHBIE (QHIBTPBI  JUIS
obe3zxene3uBaHust Boabl. O0paboTKa BOJbI YIbTPA3BYKOM.

32. BogHo-xummueckue pexxumbl (BXP) Temmorexanyecknx 00beKTOB. BOAHO-XMMUYECKHH KOMILIEKC
TOC. Ocnosuble 3anaun BXP. [lytu noctynienus npuMecei B IUKIBI TapOTypOUHHON YCTAaHOBKH.

33. TloBenenme mpuMecedl BOJHOTO TEIUIOHOCHTENS B TMApOBOISHOM TpakTe. Hopmbl KadecTBa
TEXHOJIOTHYECKUX BOJ: 100aBOUHON (00OpabOTaHHOM) BOABI, MPSAMONW M OOpaTHOW BOJBI TEIUIOCETH,
KOTJIOBOH BOJIbI U Mapa MapoBbIX KOTJIOB.



34. Metonb! noanepxkannss BXP. XuMmuueckuii KOHTpOIb pabodeit cpeapl TEXHOJIOTHUYECKUX KOHTYPOB.
CucremMa XMMUKO-TEXHOJIIOTHYECKOTO MOHUTOPHHTA JUIS TEIFIODHEPTEeTUYECKUX 00BEKTOB.

35. Cocras, cTpykTypa ¥ (U3MUECKHE CBOMCTBA OTJIOKECHHUM. Y CIOBUSI 0Opa3oBaHMs TBEpIOH ¢a3bl Ha
MOBEPXHOCTAX TEIUIO3HEPTrEeTUYECKOT'0 000PYI0BaHUS.

36. YcnoBHs BO3HMKHOBEHHSI IIEIOYHO3EMENBHBIX, (eppo- U aTFOMOCHIMKATHBIX , KEJIE300KHCHBIX,
xene30(ochaTHBIX M METHOOKHCHBIX HaKUTICH.

37. OOpa3oBaHuE OTIOKEHUH JIETKOPACTBOPUMBIX coefrHeHUH. OOpa3oBaHuE OTIOKEHUH B IMapoOBOM
TPAKTE U CIIOCOOBI X YAAJCHHUS.

38. OcHOBHBIC TPHYWHBI 3arps3HEHUs Mmapa. MeToabl MNPEeNoTBpAIICHUS OTJIOKECHUH  Ha
apoo0pa3yrIIUX MOBEPXHOCTSIX HarpeBa.

39. Cnoco0bl yaaneHus OTIOXKEHHH C MOBEPXHOCTEH HarpeBa TEIIOPHEPTETHYECKOTr0 O0O0PYHAOBAHHUS.
TexHoI0rHH XMMUYECKOH MPOMBIBKY TEIUIOOOMEHHOTO 000pynoBanus. CrocoObl yaneHus mpumecei B
MPOTOYHOM YacTh TypOUHBI.

40. OcHOBBI KOPpPO3HOHHBIX IPOILIECCOB HA O0OPYAOBaHMH pallOHHBIX TeroBbIX craniuii (PTC) u
KBApPTAJIbHBIX KOTEJIbHBIX.

41. IlpuuvHBl U BUABI KOPPO3MOHHOTO TOBPEXACHUS MeTaia maporeHeparopoB. (OCHOBHBIE BHJIBI
KOpPpPO3MHM METAUIOB KOTJIOB M MEpOHpuATHUsS 1o ee mpepoTBpaiieHuto. Kopposus T1py6d
naporeperpeBareiei, mapoBbIX TYpOUH, KOHACHCATOPOB B CIIOCOOBI €€ MPEeTyIPEKICHHS.

42. Xumuueckas 3aluTa TeMJ0IHEpreTHYeckoro o0opynoBaHus. Y CIOBUS NMPUMEHEHUs. XUMHUYECKHE
MaTepHaIbL.

43. BXP cucrem oxnaxiaeHus koHjaeHcaropoB. Kopposus obopynoBanus TemsoceTei. buoxkopposus
TpyOOIIpOBOI0B ropsyero BojgocHadxkeHus. [lytu nospienus HaaexxHoctu BXP.

44. OU3UKO-XMMHUYECKHE OCHOBBI ITOBE/ICHUS NpUMeceil B BOJHOM TeraoHocuTesne. OCHOBHbIE (PU3HKO-
XUMHAYECKHE POIIECCHI, TPOTEKAOIINE B BOJAHOM TEINIOHOCHTENE. MI3MeHeHne CBOMCTB BOBI.

45. Bwigenenue TBepaod ¢(aszpl B popMme Hakunu M nuiama. HopmupoBaHue BOJHOIO pexuMa
OapabaHHBIX KOTJIOB. MeTO/bl MOBBIMIEHHUS] YUCTOTHI HACBIIICHHOTO mapa. IIpombIBKa HaCHIIIEHHOTO
rapa nUTaTeIbHOU BOJIOM.

46. Ha3zHaueHue 1 opraHu3alysi HEIpepbIBHOW MPOAYBKU U pacyeT ee BeauuuHbl. [laponpoMbiBodHbIE U
CcelapalnuoHHbIe YCTPOHCTBA.

47. Tunsl ¥ ycnoBHs 00pa30BaHUs OTIIOKEHUH B IPSIMOTOYHBIX U OapabaHHbIX KoTiax. Koppekunonnas
00paboTKa KOTJIOBOW W IMHUTATEIHHON BOJIBI.

48. Crioco0s! ochaTHON 00pabOTKH KOTIOBOM BOABI, aAMMHUHHMPOBAHUS U THIPa3UHHON 00paboTKH
MHHATATEIbHON BOJEL.

49. TIpuMeHeHne KOMIUIEKCOHOB /17151 00paboTKH nuTaTeabHoM Bojbl. Kitaccudukanys mpoMbIIIIEHHBIX
CTOYHBIX BOJI. OCOOEHHOCTH WX OYHUCTKU. METObI OYMCTKH MPOMBIIIJICHHBIX CTOKOB OT
He(PTENPOTYKTOB.

50. Crioco0Obl KOHCEpBALUK TEIIO3HEPTreTHYeckoro 06opyaoBanus. CTOSHOUHAs KOPPO3HSL.
KoHcepBanust TypOUH M SHEPreTHYECKUX KOTIOB TOPSAYMM BO3AyX0oM. HIMOUTOPBI KOPPO3UH.

51. ITapokucnopoaHasi O4MCTKa U NMaCCUBALUS IOBEPXHOCTEH SJHEPTETUYECKOTO0 000PYAOBAHHUS.

52. Metoab! 00paboTKH BOJ ITOCIE KOHCEPBALMU 000py10BaHUS U KUCIOTHOM ouncTku. [Tytn
COKpAIIEHHsI TPOMBIIIUIEHHBIX CTOKOB

Oo0pa3sen Ous1eTa K 3K3aMeHy MO IMCHUIINHE

I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSIHOM TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U I'HJ/IPABJIMKA"

JucuummmHaa  BogomoaroroBka

Cemectp - 7

I'pynmna T3C-21, 3011-21




Buser Ne 1 (k 3a4eTy 1o AMCIUIUIMHE)

1. | ®U3KMKO-XUMHUYECKHE MPOIIECCHl HOHHOTO 0OMeHa. IoHOOOMEeHHbIe MaTepHallbl,
MPUMCHACMBIC Ha BOAOMMOATOTOBUTCIIbHBIX YCTAHOBKAX.

2. | [Ipumecu comeprkamuecs: B mpupoIHOi Boje. Kiaccudukaius npupoaHOA BOIBI.
Hasuauenue Boasr Ha TOC.

3. | OcHoBnble 3agaun BXP. [yt nocTyniaeHus npumMeceil B IMKJIbI IApOTYPOUHHOM YCTaHOBKH.

4. | Cnoco6sl docdarHoit 00pabOTKH KOTIOBOW BOJIBI, AMMUHUPOBAHUS U THIPA3UHHON
00pabOTKM MUTATEIHLHON BOJIBI.

3aB. kadenpoii
«TennorexHuka v TUIpaBINKay P.A-B. Typnyes

7.3 Texkymuii KOHTPOJIb
Bonpocsl K IpaKTHYECKUM 3aHATHAM

1. Dkcrutyaranusi HOHUTHBIX (QHIBTPOB (ycTaHOBOK). CrOCOOBI KOMITOHOBKM MOHUTHBIX (DHIIBTPOB B
cXeMbl (KOJUIEKTOpHAsI, OJI0YHas).

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

4. OcHOBHBbIE [TOKa3aTeIN KauecTBa BOJbI. JKeCcTKOCTh, LIEI0YHOCTh, PH, OKUCIIIEMOCTb, KOHIICHTPALUs
MOHOB, KOHIIEHTpaLUs I'pyOOUCIIEPCHBIX PUMECEH, CyXOi 0CTaTOK, IPOKAJIEHHBIA OCTaTOK.

5 EcTecTBEHHBIM XUMUYECKUN COCTaB MOBEPXHOCTHBIX U MOJ3EMHBIX MPUPOAHBIX BoA. OCHOBBI pacuera
BOJIONOATOTOBUTEIbHBIX YCTAHOBOK. YJlalleHue TIpyOOJUCHEPCHBIX M KOJUIOMAHBIX IpUMeced u3
MIPUPOIHBIX BOJI.

6. DU3MKO-XMMHYECKHE OCHOBBI KOAryJsLMM HPUPOAHOM BOAbl.  XapakTepUCTUKAa M YCJIOBHUSA
MPUMEHEHUSI KOAaryisiHTOB. V3MeHeHHne XHMMHYECKOro cOCTaBa BOJABI MPH KOaryisiuu. DaxTopsl,
BIMSIIOIME HAa A3PPEKTUBHOCTD MpoIecca KOAryJISIIHH.

7. IlpuHIMNMATbHBIE TEXHOJOTUYECKUE CXEMbI KOaryJslMOHHBIX ycTaHOBOK. KoHTakTHas u oObeMHas
KOaryJsiuu. DJIeKTPOKOAryJIsLus.

8. XuMHueckue peakuuu, NpoTeKarolre Npu u3BecTkoBaHUM Boabl. [IpuMensiemble pearenTsl. [Iponecc
n3BecTkoBaHus. OcBeTeHne BoJibl (pMIbTpoBaHUEM. [IeHOUYHOE 1 aAre3noHHOE (PUIBTPOBAHUE.

9. Mexanu3Mm 3azepkanus rpy0ooaucriepcHbIX npumeceil. PacueT 1036l U3BECTH.

10. IIpunmun pa®otsl ocBeTnuTens. IloBeaeHne B3BELIEHHOTO cliosl B ocBeTiauTene. [IpuHnunuanbHbie
TEXHOJIOTUYECKHE CXEMbl YCTAaHOBOK JIJIs1 00paOOTKH BOJIbI METO/IaMU OCAXKIACHMSL.



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

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
I[nanupyemble pe3ybTaThl 0cBOeHHs | KpuTepuu oneHnBaHusi pe3y/jbTaToB 00y4eHHs HanmeHnoBanmn
KOMIEeTEeHI[UH e
MeHee 41 6a10B 41-60 6an10B OLIEHOYHOI 0
(Hey1OBJIeTBOPHUTENb | (YIOBJIETBOPUTEIbH 61-80 6a10B 81-100 6a/10B cpejacTBa
HO) 0) (xopomo) (OTJIMYHO)

OIIK-3 Cnocoben ACMOHCTpUPOBATb IPUMCHCHHC OCHOBHBIX crmoco0oB MOJIy4YCHUs, npeo6pa30BaHH51, TpaHCIIOpTa U UCIIOJIb30BaHUA TCIJIOTHI B
TCINIOTCXHNUYCCKUX YCTAHOBKAX U CUCTCMaAX.

3HaThb:

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

— OCHOBHBIE METO/IbI, CITIOCOOBI U
CPEJCTBA MOJIYUYEHUS], XPAaHEHHUS],
nepepadoTKu MHPOPMaIUH;

— OCHOBBI pacueTa
BOJIONOJIFOTOBUTENIbHBIX YCTaHOBOK,
OCHOBHBIE [10Ka3aTEIN KaueCcTBa
BOJIbI;

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

—  (UBUKO-XMMHYECKHUE OCHOBBI
MOBE/ICHUS IPUMECEN B BOJHOM
TEIJIOHOCHUTEIE.

®parmMeHTapHbIE
3HaHUA

Henonnaele 3HaHusA

CdhopmupoBaHHbI
e, HO
coJiepKaIue
OTJICTbHBIC
npo0OeIbl 3HAHUS

CdopmupoBaHHBI
e
CHUCTEMaTHUYECKHUE
3HAHUS

yMeThb:

YacTuuHbIE YMEHUS

Henonurle
YMEHHUS

YMeHuUs MOIHEIE,
JIOMTYCKAKOTCSI

CdopmupoBaHHBI

Bompocs! k
pyOEKHBIM
aTTeCTalUsIM,
YCTHBIH OIpoC,
PI'P temsbl
MIPaKTUYECKUX
u
1a00paTOPHBIX
pa0or.




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

— TIPUMEHSATHb COBPEMEHHBIE
TEXHOJIOTHH JIea’palliy BOJIbI U
JeKapOOHU3AIUH BOJIBI;

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

— coOMI0AaTh SKOJIOTHYECKYIO
0€30MacHOCTh MPH 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 BJIaACHUC
HaBbIKaMH

Hecucremarnueckoe
MIPUMEHEHUE
HaBBLIKOB

B
CHCTEMaTUIECKOM
NPUMEHEHUHU
HaBBIKOB
JIOTTyCKaIOTCS
poOebI
3HAHUU

VYcnemnoe u
CHCTEMAaTHYECKOE
pUMEHEHUE
HABBIKOB




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




8. OcoGeHHOCTH peasM3auvy JUCHMILIMHBI 1JIs MHBAJUI0B U JIUI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBBS M IO3BOJISIONIME OLEHUTH JOCTH)KEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEICHUS TEKyIIeH aTTecTalld s CTYJCHTOB-MHBAJIWAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKpyMHEHHbIM mpudpToM. Ha sk3ameH mnpuriamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiM 3adere). OOydarouecs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 370pPOBbS U
oOydJaromuecss WHBAJIHIbl OOECIEYMBAIOTCS MEYAaTHBIMU W 3JEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) ISl MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI IO 3PEHHI0:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CHEIHATH3HPOBAHHBIM HPOTPAMMHBIM OOECIIEYCHUEM IS
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYaroIIUMCS JJIsl BBITOJHEHHS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreyrBaeTCsl UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3aJJaHMsl VI BBIMIOJIHEHUS 3a1laHUI O(POPMIISIOTCS YBEIIMUEHHBIM IPUPTOM;

2) JUIs. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH o0yJaroImumcst MIPEIOCTABIISCTCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIepeBOUMKA (TOMUMO TpPEOOBaHUi, BBITOIHSIEMBIX COOTBETCTBEHHO [UISL CIICIBIX U
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

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

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOJAMMEBIC B

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

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JInteparypa

1 Komsuio A.C. BogomoaroroBka B 3HepreTuke [ DICKTPOHHBINA pecypc]: yueOHOe Tocooue st
By30B/ KonbiioB A.C., OukoB B.®., JIaBbirun B.M.— DeKTpoH. TEKCTOBbIE JaHHBIE.— M.:
Wznatenbekuit tom MOU, 2016.— 310 c.— Pexum mocryna:
http://www.iprbookshop.ru/55890.html.— 5BC «IPRbooks»

2 KomnsutoB A.C. IIponecchl u anmnapatsl NepeoBbIX TEXHOIOIMHA BOIONOATOTOBKU U UX
IpOTPaMMHUPOBaHHBIE 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 AmnmnapaTsl MarHUTHOM 00paboTku Bojbl. [IpoekTrpoBanue, MOIeTMPOBaHUE U UCCIIEIOBaHHE
[DnexTponHbIi pecypc]: MmoHorpadust/ C.H. AHTOHOB [u Jip.].— DIEKTPOH. TEKCTOBBIE
nanHble.— CraBpononb: CTaBpOnoJIbCKUNA FOCy1apCTBEHHBbIN arpapHblil yausepcuret, AI'PYC,
2014.— 220 c.— Pexwum noctyna: http://www.iprbookshop.ru/47283.html.— 3BC «IPRbooks»

4 HIusn JI.H. Xumus Boasl. Bononoaroroska [DnekTpoHHbIH pecypce]: yuebHoe nocodue/ Iusu
JI.LH.— DnekTpoH. TeKcToBbIE JaHHble.— ToMck: TOMCKHI MONUTEXHUUECKUN YHUBEPCUTET,
2014.— 83 c.— Pexxum nocryna: http://www.iprbookshop.ru/34732.html.— 9BC «IPRbooks»

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

B) UHTEpHET-pecypcehl
HNuTepHer pecypc - WWW.QStou.ru, siexTpoHHble O6ubnuoreunsie cuctembl (OBC):
«IPRbooksy, «KoHncynbTanT crynentay, «Ibooksy, «Jlanby.

gostvoda.ruyochistka-vody-v-kotelnyh

bwt.ruy/Ins npomeinuiernoct) TerosHepretuxayboiler
superfilter.rusvodopodgotovka.htm
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I) IPOrpaMMHOE 1 KOMMYHHKAIIMOHHOE o0ecrnieyeHue
Cpencta obecrnieueHusi OCBOCHUSI TUCIUILIAHBI
Pacuernbie komnwsrotepubie mporpammbl: MATHCAD, EXEL.

1. DnexTpOHHBI KOHCIEKT JIEKIMHA W DIIEKTPOHHO-OOYYAIOUIMH KOMIUIEKC [0 JAWCHUIUINHE

«DPU3NKO-XUMHYECKHE OCHOBEI IOoArOTOBKH BOJbI BO,I[OHOI[FOTOBK&»
2. BOHpOCBI M TECThI JJIs1 KOMIIBIOTEPHOI'O TCCTUPOBAHHUA CTYJACHTOB.

9.2 MeToanyecKue yKa3aHHs 10 0CBOCHHIO THCHMILIMHBI (Ipunoxenue 1)

10. MaTepuajibHO-TEXHHYECKOE 00ecriedeHne TUCIMIINHBI

YueOusie aynutopuu kadeapsl "Temnorexnuka u runpasiuka”’ B YK ITHTY — Ne 4-20, Ne4-45, Ne4-
47 n Ned4-49,  cnabGkeHHBIE MYJIBTHUMEAMWHBIMU CPEACTBAMU JUIsl MPEICTABICHUS MPE3CHTAUN U
MOKa3a yu4eOHbIX (PUIbMOB

11. lonosiHeHns1 U MI3MEHEHHs B padoueil mporpaMMe Ha y4eOHbIN 1o

JloronHeHUsT ¥ W3MEHEHUsT B padouue MpPOrpaMMbl BHOCSTCS €XKErOJAHO Iepe] HauajioM HOBOTO
yuebHoro roga mo ¢opme. M3meHeHus DOMKHBI O(POPMIIATHCA JOKYMEHTAIbHO M BHOCATCS BO BCE
YUTCHHBIC 3K3CMILIAPHI.

[Tporpamma coctaBieHa B coorBercTBuu C¢ TpeboBanusmMu PI'OC u ¢ yderoM peKOMEHIAIUN 110
HanpasieHuo noarotoBku 13.03.01 «TenmosHepreTrka v TEIIOTEXHUKAY.
Hasnuune o6opynosanust u TCO no aucuunimHe «Boaonoaroroska)

1. TunoBoi KOMIUIEKT yueOHOT0 000PYAOBAHUS: CTEH ] THAPABINYECKUIN YHUBEpCaTbHBIN
"DxcnepuMeHTaNbHas MexaHuka xxuakocta" IMIXK-09-14J1P-01
(14 maGoparopHbIX paboT)

2 Buptyansabie 1aboparopHbie paboThl:  «JlabopaTtopHblil Komiieke ['unpaBaukay;
«'mapomalinHel ¥ THAPONIPUBOIBIY; «VccaenoBanre OTKPBITOro NOToKay; «I uapaBnuyeckoe
MO/JIEIUPOBAHHUE KOJIBLIEBBIX, TYMIUKOBBIX, UJIM KOMOMHUPOBAHHBIX TPYOOIPOBOTHBIX CETEM.
[TporpamMmHbIiif 1abopaTtopHblil KomIiuieke "I 'napasauka”

(45 naGopaTopHbIX paboT)

3 KoMnjekThbl IJIAKATOB (pa3Mep 560x800 MM)I W3o0pakeHre HaHeCeHO Ha IIACTUKOBYIO OCHOBY TOJIIMHOI 4
MM 1 pazmepoM 560x800 mm. M300paskeHne obmamaeT BOJOCTORKAMHI cBOcTBaMH. KaXkIplil MiakaT IMeeT 3JIeMEHTHI KPETIeHUs
K CTCHE.

Kommekt minakatoB «[ mapasnuka u ruapornpuBoa» (16 mir.)

&>
[EEN

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

['unpasnuka u ruaponpuson (171mrT.)

IIpe3enTanumn:

OcHOBHBIE cXeMBI BOIOIIOATOTOBKHA Ha TOC.

[Tpumecu coneprkanuecs B npupogHoi Boae. Knaccuduxanus npupogHoi BOAbI.

OCHOBHBIC ITOKa3aTeId KauyecTBa BOJbI.

Du3nKko-XUMHYECKHEe OCHOBEI KoaryJsnuu HpHpOHHOﬁ BO/JBI.

OB WNFLO|OT

HpI/IHI_II/Il'[I/IaHBHBIC TCXHOJIOTHYICCKHUEC CXCMbI KOAr'yJIsINUOHHBIX YCTAHOBOK



http://book-gu.ru/
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6 OcBeTiieHHEe BOJb! (PUIBTPOBAHHUEM.

7 [TpuHIMNMATBHBIE TEXHOIOTHYECKHE CXEMBbl YCTAHOBOK /7151 00pabOTKH BO/BI METOJaMH
OCAKJICHUS

8 OCHOBHBIE 3aKOHOMEPHOCTH HOHHOT'O OOMEHa.

9 XUMHYECKOe 00eCCOIMBAHUE BOJIBL.

10 Tepmuueckoe obeccoiuBaHuE BOJbI

11 MarHuTHBII MeTOJ1 00pabOTKH BOJIBI.

IIpunoxenue 1

MeToauyeckue yKa3aHHUs 0 OCBOCHUIO M CUMILTHHBI
«BoxonoaroroBka»

1. Metoanyeckue yka3aHusi JJisi OOyYAKOIIMXCH MO IJIAHUPOBAHMIO W OPraHM3alUU
BpeMeHHU, He00X0IUMOTO0 /IJIsi OCBOEHHUS TUCHUILINHBI.

W3yueHne peKoOMeHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpamMmoin JUCIUILIUHBL, €€
CTPYKTYPOM W cOJep:KaHUEM paszenoB (Moaysei), (OHIOM OIIEHOYHBIX CPEICTB, O3HAKOMHTHCS C
yueOHO-METOINYECKUM 1 HHPOPMAIIMOHHBIM 00eCTIeUeHUEM TUCHIUTIIINHBIL.

Juctmmuimaa  «BogomoAroToBkay COCTOMT ®3 18  CBS3aHHBIX MEXAYy COOOK  TeM,
o0ecrnevnBaroIIuX MOCIe0BaTEIbHOE U3YUEHUE MaTepraa.

OO0y4eHwue 1Mo TUCIUTUTHHE «B0I0TIOIrOTOBKA» OCYIIECTRISIETCS B CIeAyOMMX hopmax:

1. AyautopHbie 3aHATHS (JEKIIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrostensHass pabora cryaeHTta (IOATOTOBKA K JICKIHUSM, HPAKTHYCCKUM/
IPaKTUYECKHM 3aHATUSM, TecTaM/pedeparaM/Iokiaagam/3cce, ¥ UHBIM (opMaM MUCbMEHHBIX padoT,
BBITIOJTHCHHE aHAIM3a KEHCOB, MHINBUIYaIbHAS KOHCYJIBTAIUS C TIPEIIOIaBaTEIIeM).

3. UnrepaktuBHble (opMmbl TpoBeACHUS 3aHATHHA  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
IPYNIIOBOE peIIeHHE Keiica U Ap.(hOpMBI).

VY4eOHblIif MaTeprall CTPYKTYpPUPOBAH M U3yUYeHUE AUCHUILTMHBI POU3BOAUTCS BTEMATUUECKOM
MOCIIEIOBATEIBPHOCTH. KaKoMy MpaKkTHYeCKOMY/ CEMHHAPCKOMY 3aHATHIO M CaMOCTOSTEIILHOMY
U3YYCHUIO MaTepualia TpEeIIecTBYeT JeKIus Mo JaHHOW Teme. OOydarommecs CaMOCTOSITEIBHO
MIPOBOJIST NIPEIBAPUTEIHHYIO MTOJATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUYECKOE yYacTHE B
00CYXXJIEHUH TEOPETHUECKUX BOMPOCOB, pazdope MpOOJEMHBIX CHUTYallMii M TIOMCKOB IyTell HX
pemieHus. MHorue mpoOieMbl, H3ydaeMble B Kypce, HOCAT IUCKYCCHOHHBIM XapakTep, uTO
MpeJIoJiaracT MHTEPAKTHBHBIN XapakTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MTPHUMEpax.

Onucanue mocnea0BaTeIbHOCTH IeHCTBUI 00yJaroIerocs:

[Ipy w3ydeHMHM Kypca CcJIeayeT BHHMATEIBHO CIyIIaTh W KOHCIEKTHPOBATH MaTepHall,
u3NlaraeMblii Ha ayAUTOPHBIX 3aHATUSX. J[IS ero mMOHMMaHus W KadeCTBEHHOTO YCBOGHUS
PEKOMEHIyeTCA CIIETYIOIIas MOCIEA0BAaTEIbHOCTD IECTBUM:

1. locne okoHYaHWsI y4eOHBIX 3aHATHHA [N 3aKpEIUICHHWs MaTepuaiga MpPOCMOTPETh H
00yMaTh TEKCT JIEKIUH, MPOCIYIIAaHHOW CerojHs, pa3o0parh paccMOTpeHHble mpumepsl (10 — 15
MHUHYT).

2. Ilpy MOATrOTOBKE K JICKIIUU CIEAYIOMIETO JHS IOBTOPUTH TEKCT MPEIBITYIICH JICKIUH,
HOyMaTh O TOM, Kakasi MOJKeT ObITh crieyromas Tema (10 - 15 munyT).

3. B Teuenue Hemenu BBIOpaTh BpeMs IS pabOTHI ¢ JIATEepaTypol B OmOimoteke (mo 1
qacy).

4. IIpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE ITOHSTHS
0 TeMe, M3YYUTh MPUMEPHL. Pemas KOHKPETHYIO CHTYalWio, - TPEIBAPUTEIFHO TMOHATH, KaKOW
TEOPETUYECCKHI MaTepuan HYXXHO HCIOJbh30BaTh. HaMeTWTh IMiaH pemieHusi, mornpo0oBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHuecKkue cuTyanuu (J1a6.paboTsl).

2. MeToauyeckne yKa3aHus 1o padore o0yyawuuxcsi BO BpeMsi IPoBeIeHUs JeKIHii.
Jlekimm  nmar0T  OOydyarOImMMCS ~ CHUCTEMAaTH3MPOBAaHHBIE  3HAHHWS 1O  JUCIUIUIMHE,




KOHIEHTPUPYIOT HMX BHHUMaHHE Ha HamOoJjee CIOXKHBIX M BaXXHBIX Bompocax. Jlekuuu OOBIYHO
U3JIATal0TCs B TPAAWIIMOHHOM WJIM B TpoOJIeMHOM cTuiie. i cTyIeHTOB B OOJNBIIUHCTBE CIIYy4acB B
npobiieMHoM cTuiie. [IpoGiieMHBI CTHIIb MO3BOJISIET CTUMYJIHMPOBATH AKTHUBHYIO IO3HABATENIbHYIO
NESTENIbHOCTh OOYYAIOIUXCsl M UX MHTEPEC K AUCHUIUIMHE, (OPMHPOBATH TBOPUECKOE MBINIICHHE,
npulerarb K MPOTHUBOIOCTABICHUSAM U CPaBHEHUSM, JiejaTh 000OIIeHHs], aKTUBU3UPOBATh BHUMAaHUE
00yJaroIUXCsl ITyTeM ITOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB, TOOMIPSATH JUCKYCCHIO.

Bo BpeMmMsi NEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAaHUE Y4eOHOTO
MaTepuana, oopanarh BHUMaHHEe HAa (OPMYIMPOBKH U KATETOPUH, PACKPBHIBAIOIIME CYTh TOTO WU
MHOTO SIBJICHUS, UJIM TIPOIIECCOB, BBIBOJIBI U MIPAKTHUECKHUE PEKOMEH IAllUU.

KoHCHeKT JeKnuu Jiydine Moapa3AeiisaTh Ha MyHKTHI, COOMIOAAsl KPacHYI CTPOKY. JTOMY B
00JbII0N cTeneHu OyayT CrocoOCTBOBATH BOMPOCHI IJIaHAa JICKIUH, TPEJIOKEHHBIE MPENOIaBaATENISIM.
Cnenyer oOpamiaTh BHUMaHHUE Ha aKIEHTBI, BBIBOJABI, KOTOpBIE JENAeT IMpenojaaBarellb, OTMedas
Hanbosee Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMedaHusIMu
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.Nl. MOXHO J€NaTh 3TO U C MOMOUIbIO Pa3HOIBETHBIX MapKepoB
WIH py4eK, OUePKUBasi TEPMHUHBI U OIIPE/ICTICHHUSL.

[lenecooOpa3no pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIIeHHH, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanbHeiend paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMHM JJIS
OBICTPOTO 3pUTEIHLHOTO BOCIPUSITHS TEKCTA.

Paborass Haj KOHCIEKTOM JIEKIMH, HEOOXOAMMO UCMOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpPaATypy, HO U Ty JUTEPATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAJ MpenogaBaTeab. IMeHHO
Takas Cepbe3Hasi, KpPOMOTIuBas padoTa C JIGKIMOHHBIM MaTEpHUaJOM IO3BOJIUT TIyOOKO OBIAAETh
TEOPETHUECKUM MaTEPHAIIOM.

Temartuka nexuuit gaercs B paboueil mporpaMmme JTUCHUTUIHHEL.

3. Metoanueckue YKa3aHus 00y4arIMMCcs 1o MOATOTOBKE K
NPAKTHYEeCKUM/CEMHUHAPCKUM 3aHATHUSIIM.

Ha npakTH4ecKux/CeMHUHAPCKUX 3aHATHSX TMPUBETCTBYETCS aKTHBHOE ydacTHE B OOCYKICHUU
KOHKPETHBIX CHUTYyallul, CIIOCOOHOCTh Ha OCHOBE IIOJIYYCHHBIX 3HAaHUW HaXOAWUTh Haubolee
3¢ (deKTHBHBIE PEHICHUS TOCTABICHHBIX IMPOOJIEM, YMETh HAXOAWTH ITOJIC3HBINA JOIMOJIHATEIBHBIN
MaTepua 1o TeMaTUKEe CEMUHAPCKUX 3aHSITHIA.

CryneHTy peKOMEHIyeTcs Ce1yIolIasi cXxemMa MoArOTOBKH K CEMUHAPCKOMY 3aHSATHIO:

1. O3HakomiieHHE C TMJJAHOM HOPAaKTHYECKOTO/CEMUHAPCKOrO 3aHATHSA, KOTOPBIA OTpakaeT
COAEP)KAHUETIPEITIOKEHHOU TEMBI;

2. [IpopaboTaTh KOHCIEKT JICKIIHIA;

3. [IpounTaTh OCHOBHYIO H JIOTIOJTHUTEILHYIO JIUTEPATYPY.

B nporecce moAroToBKM K MPaKTUYECKUM 3aHSTUSAM, HEOOXOAUMO 0OpaTUTh 0COOO€BHUMAHUE
Ha CaMOCTOATEIIbHOE  M3Y4Y€HUE PEKOMEHJOBaHHOW  juTepaTypbl. Ilpm  Bcelr  momHOTE
KOHCIIEKTUPOBAHMS JIEKIIUU B HEMl HEBO3MOXXHO H3JIOKHUTh BECh MaTepHall U3-3a JIMMHUTA ayAUTOPHBIX
yacoB. [loaromy camocrositenbHas paboTa ¢ y4yeOHMKamMH, Y4E€OHBIMU IOCOOMSIMH, HAy4YHOH,
CIIPaBOYHOM JUTEpaTypol, MaTepuaiaMu MepUOIUIEeCKIX M3laHuil U VIHTepHeTa sBiseTcs Haubosee
5()PEKTUBHBIM  METOJOM  TIOJYYECHHS]  JIONOJTHHUTENIBHBIX  3HAHWM, TIO3BOJIAET 3HAYUTEIHHO
aKTUBM3MPOBAThH Mpollecc oBIafeHus WHpopmanuen, crmocoOCTByeT Oojee TIyOOKOMY YCBOCHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTYIEHTOB OTHOILIEHHE K KOHKpETHOM mpobieme. Bce HOBbIE
MOHITHUS MO W3y4aeMOll TeMe HEOOXOAMMO BBIYYUTh HAM3yCTh M BHECTU B TJIOCCAPHA, KOTOPBIHA
11eJ1€ec000pa3HO BECTU C CAMOI0 Hayaja U3y4yeHus Kypca;

4. OTBeTUTH Ha BOMPOCHI TUIaHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHSTHS,

5. BINOJIHUTE TOMAaIITHEE 3aJaHu¢E;

6. [IpopaboTath TECTOBBIE 3aJaHUS U 3a]a4H;

7. ITpu 3arpyaHeHUIX cHOPMYIUPOBATH BOIPOCHI K IPETIOAABATEIIIO.

PesynbTat Takoit paboThl JOHKEH MPOSBUTHCS B CIIOCOOHOCTH CTYI€HTa CBOOOAHO OTBETHUThH Ha
TGOpeTI/IquKI/Ie BOl'IpOCI)I HpaKTI/IKyMa, BBICTyrIaTB 158 y‘IaCTBOBaTI) B KOJIUJICKTUBHOM O6Cy)I(HeHI/II/I
BOIIPOCOB M3Y4aeMOM TEeMbl, MPABUIbHO BBINOIHATh MNPAKTUYECKUE 3aJaHUs M HWHBIE 3aJIaHus,
KOTOpBIE JAOTCS B (DOH/IE OLIEHOYHBIX CPEACTB AUCIIUILIAHEI.

3. Meroanyeckne yKazaHus 00y4arIMMCs 110 OPraHU3AIUHM CAMOCTOSITeIbHOI PadoThl.



Ienp opranu3anuy caMOCTOATENIBHOW pabOThl MO AUCHUILINHE «BogonoaroToBka» - 310 yriyojaeHHe U
pacupeHre 3HaHUM B 00JacTH TEXHOJOTMHM OYHCTKH TEIUIOHOCHTENSI U 00eCleYeHus: ONTHMAIbLHOTO
BOJIHO-XxuMHUYeckoro pexknuma Ha TOC, ADC u mpOMBIIUIEHHBIX KOTEIbHBIX YCTAaHOBKAX M KOTEJIHHOTO
obopynoBanus B cucreme KKX.

(dopMHpOBaHKE HABBIKA M HHTEPECA K CAMOCTOATENbHOM MO3HABATEIbHON 1EATEIIBHOCTH.

CamocrositenbHas paboTa o0yJarouuxcs sIBJASETCs BaKHEUIIUM BUJIOM OCBOCHMSI COJIEPIKAHUS
JUCLUIUIMHBL, TOANOTOBKH K MPAKTHYECKUM 3aHATHSM U K KOHTpoJIbHOU padore. Croaa jxe OTHOCATCS
U CaMOCTOATENIbHOE YriayOsieHHOe u3ydeHue TeMm jaucuumuiuHel.  CamoctosTenbHas paborta
npecTaBiIsieT co0OH IMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, 4YTO MOCIYKUT B OyIyIIeM OCHOBAaHHMEM Uil HAIUCAHUSA
BBIITYCKHON KBaTM(PUKAIIMOHHOMN paboThl, MPAKTHYECKOTO IPUMEHEHHUS TIOTYYESHHBIX 3HAHUH.

Opranu3anus caMOCTOSTEIbHON paboThl 00YyYaIOLIUXCSI OPUEHTUPYETCSI HA aKTUBHBIE METO/bI
OBIIQJICHUSl 3HAHHWSIMM, pPAa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Tepexox OT MOTOYHOIO0 K
UH/IMBUYaJIN3UPOBAHHOMY O0OYyU€HHIO, C YUYETOM MOTPEOHOCTEN 1 BO3MOKHOCTEH JIMUHOCTH.

[IpaBunbHAs OpraHM3alUsl CaMOCTOSATENBHBIX YYEOHBIX 3aHATHHA, MX CHCTEMAaTHYHOCTb,
1esiecoo0pa3Hoe IUIaHUPOBAHUWE paboOdYero BPEMEHHU I103BOJIAET CTYJIEHTaM pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUH, 00eCreunBaTh BBHICOKUN YPOBEHBb
yCIIEBA€MOCTH B N1€PHOJ 00yU€HUsI, TOJyUYUTh HAaBbIKH ITOBBILICHUS IPOPECCUOHATIBHOIO YPOBHS.

[ToaroToBka K MPAaKTUYECKOMY 3aHSATHIO BKJIIOYAET, KpPOME MpOpabOTKM KOHCIEKTa |
IPE3EeHTAlMK JIEKLUUH, MOUCK JINTEpaTypbl (IO PEKOMEHJOBAHHBIM CIIMCKaM M CaMOCTOSTENIBHO),
NOJATOTOBKY 3aroTOBOK /IS BBICTYIUIGHHH TI0 BONPOCaM, BBIHOCUMBIM JIsi OOCYXACHHUS IO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOT'YT BKJIKOYaTh LUTATbl, (AKThl, CONOCTaBIEHUE PA3INYHBIX
NO3WIMK, COOCTBEHHBIE MbICTU. Ecnm mpobiema 3amHTEpecoBajia 00YdYarOmIerocs, OH MOXKET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha NPAaKTUYECKOM 3aHsTuu. [IpakTHueckoe3aHsTHE - 3TO,
IpeXJe BCEro, IUCKYCCHs, OOCYKICHHE KOHKPETHOM CHUTYyallMd, TO €CTh INPEAINOJIaraeT yMEHHE
BHUMATEJIbHO CIYyLIaTh WIEHOB MO IpyNIbl M MOJAEPATOpa, a TaKXKe CTaparhCsi BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC UM W TPEIJIOKEHHS, YTOUHATh M 33]]aBaTh BOIPOCHI KOJUIEraM
10 00CYXICHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM paboTe OOy4arouIuiicsi IOJDKEH IOBTOPSATH IPONIEHHBIN
MaTepuag B CTPOIOM COOTBETCTBUHM C Y4eOHOW NpOrpaMMoM, HCHOJIb3ys KOHCHEKT JIeKUUH u
JUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipy HEOOXOAMMOCTHM MOXXHO OOpaTUThCA 3a
KOHCYJIbTallMUel U METOMYECKOI MOMOIIIBIO K ITPEI01aBaTellto.

CamocrosiTenbHas paboTa peannusyercs:

— HEIMOCPEICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIMIX, IPAKTUYECKUX 3aHATHSIX;

— B KOHTaKT€ C TpernojaBarejeM BHE PAMOK PAaCIHCAaHHs - HAa KOHCYJIbTAIUSAX 10 Y4eOHBIM
BONPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, NMPHU JUKBUIALWU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WH/IMBUAYAIbHBIX 33aHUH H T.1I.

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

Bunbsl CPC u kputepuu O1leHOK
(mo 6amnbHO-periTunroBoil cucreme I THTY, CPC ouenuBaercs B 15 6amioB)
Pedepar
Joxnan
Occe
VYyacTue B MEpONIPUATHSIX

el NS

Tembl a8 camMoCTOSITENIbHOM paboThl MpomnucaHbl B pabouell mporpamme JTUCHUIUIMHBIL.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYArOIIUMCS CaMOCTOSITEIBHOW pPabOThI SIBISETCS
3JIEKTPOHHAs HH(OpMaIIMOHHO-00pa30BaTeNbHas cpe/la YHUBEPCUTETA, KOTOpas 00eCeuuBaeT JOCTYI
K Y4YeOHBIM IIJaHaM, paboyuM TMporpaMMaM AMCHMIUIMH (MOIynei), NpPaKTHK, K H3TaHUSIM
JJIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
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