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Размещенное изображение


1. Ileaan ocBOEHUSA TUCHMILIMHBI

K ocHoOBHBIM meJasaM OCBOCHHA AUCHUIIIINHBI «DU3UKO-XUMHYECKHE

OCHOBBI BOJIOTIOATOTOBKMY CJIEIYET OTHECTH (DOPMUPOBAHKE 3HAHUH O:

® COBPCMCHHBIX MCTOOAAX 06pa6OTKI/I BOJAbBI I PA3JINYHBIX YCJIOBI/Iﬁ

pa6OTI>I TCILNIOOHCPICTHICCKOTO O60py,Z[OBaHI/ISI;

® MCTOAAX COCTABJICHHA O6Hleﬁ CXCMbI TCXHOJOTHUYCCKOI'O ITponcccCa IIpHu

IMMPUMCHCHHUHN PAa3JIMYHBIX MCTOIOB O6pa6OTKI/I BOJAbI JJIA KOTCJIIBHBIX H
TCIIJIOBBIX 3HCKTpOCTaHHHﬁ;

¢ COBPCMCHHBLIX TCXHOJIOTUAX OYHUCTKH TCIIJIOHOCUTCIIA M oOecreyeHn

ONTUMAJLHOTO BOJIHO-XUMHUUYeckoro pexxuma Ha TOC u ADC.

K ocHoOBHBIM jagadyaM OCBOCHUA AUCHUIIIIMHBI «DU3UKO-XUMHYECKHE

OCHOBBI BOAOIIOATOTOBKM» CJIICAYCT OTHCCTH:

® 3HAKOMCTBO € TCXHOJIIOTHMYCCKHMMH IIpomncCcCaMu IIpU IIOATIOTOBKC

nob6asounoi Boael HAa TOC u ADC;

3HAKOMCTBO C COBPEMEHHBIMH METOJaMHU HCCJICIOBaHUSI CBOMCTB
terionocuTenst Ha TOC u ADC;

3HAKOMCTBO ¢ uHpopmaimeld 00  OpraHu3alvd  ONTHUMAaJIbHBIX
BOJIHO-XUMHYECKUX pexnuMoB Ha TOC u ADC;

HAay4YuTh TNPUHUMATb U OOOCHOBBIBATh KOHKPETHBIE TEXHHYECKHE
pellieHUus TpU TMOCICAYIOIIEM MPOSKTUPOBAHMM U  IKCIUTyaTalluu
YCTaHOBOK T10 OYMCTKE JOOABOYHOM BOABI U OOECIICUCHHUIO ONITUMAJIBHOTO
BOJHO-XUMHU4eCKoro pexxnuma Ha TOC u ADC.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBpuara

I[I/ICI_[I/IHJ'H/IHa «DUBNKO-XUMHYECKNE OCHOBBI BOAOIIOATIOTOBKM» OTHOCHTCSA

K 4UCTy MPOGECCHOHAIBHBIX YUSOHBIX AWCITUIUIMH BapUATUBHOW YacTH 0a30BOTO
1MKJ1a 00pa3oBaTeIbHOM MporpaMMbl OakajiaBpuara.

«DU3UKO-XUMUYECKUE OCHOBBI BOJIOTIOJTOTOBKIY B3aMMOCBSI3aHA JIOTHYECKU
U COAEPKATEIbHO-METOJUYECKH CO CIASAYIOMMUMH JUCITUTUTMHAMHM W MPAKTUKAMHU

OOITI:

dusuka

Xumus

['mgporazoguHamuka

TexHnueckass TepMOJIUHAMHUKA

O06opy0BaHNE U YCTAHOBKHU BOJIONIOATOTOBUTEIIBHBIX CUCTEM

3. IlepevyeHb NIaHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO AUCHUILIUHE
(Moay.110), COOTHECEHHBbIE C IVIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHUSA
00pa3oBaTeIbHOM MPOrpaMMBbI



B pesynberare

OCBOCHMSl JIMCLUILIMHBI
bopMHPYIOTCS  CIEAYIONUE KOMIIETCHIIMH U JTOJDKHBI

(Monynst) 'y oOydaromuxcs
OBITh  JTOCTUTHYTHI

CIIEyIOIIKe Pe3yJabTaThl O0yUeHHUsl Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIUX

KOMITETCHITU:
B pe3yabTare ocBOCHUS
o0pa3oBaTe/IbHOM
Kon DOIDAMMEL Ilepeyenb mIaHMpyeMbIX pe3yJbTATOB
KOMIIeTeHIIUH porp: 0o0yueHUsI MO JUCIHUILJIMHE
00y4aIoIIUICA 10 IKEeH
od1axaTh

OIlK-2

CIIOCOOEH NMPUMEHSTh
COOTBETCTBYIOIIUH (PH3UKO-
MaTeMaTU4eCKuil anmapar,
METO/IbI aHAIN3a U
MOZETHUPOBAHHUS,
TEOPETUYECKOTO H
9KCTIIEPUMEHTAIBHOTO
HCCIIENOBaHUSA IIPU
peleHnn
npodeccCuoHaNBHBIX 3aa4

3HATb:
® OCHOBHBIC HOPMAaTUBHBIC n IIPpaBOBLIC
JOKYMCHTBIL HCIIOJIb3YyCMBbIC npu
BOAOIIOATOTOBKE

® TUINOBBIE METOJUKH JUIS TPOSKTHPOBAHUS
TEXHOJIOTM4YECKOro 000pyA0BaHUS

® OCHOBBI OCBOCHU u JOBOOKU
TEXHOJIOTUYECKUX MIPOIIECCOB
BOJIOIOITOTOBKH

yMeThb:

® UCIOJB30BaTh HOPMATHUBHBIC U TIPABOBBIC
JOKYMEHTBI ~ NPU  TOA0OpPE  METOJIOB
HIOJITOTOBKU ¥ OYHCTKHU BOJIBI U TIPH 1TOI00PE
o0opy1oBaHUs

¢ [IPOBOAUTH PacCUCThL 10 TUITOBbIM
METOIMKAM, MPOEKTHPOBATH

TEXHOJIOTUYECKOe 000pyI0BaHUE
® (OCBauBaTb U AOBOAUTH TCEXHOJIOTHUYCCKHUC
IPOIIECCHI BOJIOTIOATOTOBKU

BJIA/1€Th:

® METOJIaMH noabopa HE0OXOAUMOTO
o0opyaoBaHus TUTST BOJIOMIO/ITOTOBKH
KOTEJIbHBIX, TETUIOBBIX CETeH W TEIUIOBBIX
3JIEKTPOCTAHIUI

® TUIMOBBIMH METOIUKaMU TUTST
MPOEKTUPOBAHHUS TEXHOJOTHYECKOTO
o0opyoBaHuUs

® OCHOBaMH OCBOCHHS u JIOBOJIKU
TEXHOJIOTHYECKHIX IIPOLIECCOB
BOJIOTIOITOTOBKH

4. CTpyKTYypa U coiep:KaHue QU CHUNINHBI

OO6m1ast TpyI0EMKOCTh TUCHUTUIMHBI COCTABIISCT S5 3a4ETHBIX SAUHUIIBI, T.C.
180 akamemuueckmx 4acoB (W3 HHX 162 yacoB — camocTosiTenbHash padorta

CTYJICHTOB).




Paznensl aucuuniansasl «OU3HKO-XMMHYECKHE OCHOBBI BOJOINOATOTOBKH
U3Yy4aroTcs Ha TPETHEM KypcCe.

Ceapmoil cemecTp: JEKIMH — 8 4YacoOB, MPAKTUYECKUE U CEMHHAPCKHUE
pabotel — 10 gacoB, popmMa KOHTPOJIS — IK3aMEH.

CtpykTypa W cojaepkaHue IUCHUILIMHBL «DH3NKO-XMMUYECKUE OCHOBBI
BOJIOMOJITOTOBKM» T10 CPOKaM U BUAaM paboThl oTpakeHs! B [Ipumoxenun 1.

Coneprxkanue pas3aeioB JUCHUILIAHBI.
1. O0masi XapaKTepUCTUKA JUCUMILJIMHBI.

OcHoBHbIE NOHATHS. Mcnonb30BaHUE BOJABI B TEILNIODHEPTETHKE. 3HAYEHUE
BOJIOTIOATOTOBKH TEIIOBBIX AEKTpoCcTaHlni. Tunuuneie cxembl oOparieHus: BOAbI
B KOTeNbHBIX U Ha TOII.

2. BongHOo-XxMMHYeCKHe peKUMBI TelioreHepupyromei ycranosku (TT'Y).

[Ipumecu TPUPOAHBIX U KOHTYPHBIX BOA. [IpuuuHBI 3arpsi3HEHUS BOMABI,
HUPKYJHPYIOWEH B TEIUIOSHEPIeTUYECKHX YycTaHOBKax. Kiaccupukauus wu
XapaKTEepPUCTHKA MNpPUMECEHd NPHUPOAHBIX BOJ. XapakTEPUCTHKAa KauyecTBa
KOHTYpHbIX BoA. Ilokazarenu kauectBa Bojbl. JKecTkocTh Bozbl. lllenouynocts
BOJIbI.

3. [IpeaBapuTe/JbHASI OYMCTKA BOABI METOJAMM KOATYJISIMHU H 0CAXKICHUS.

[IpeaBaputenbHass ouncTka Bojabl. OOmIas XapakTepUCTHKA METOJ/OB
npenounctku. OOpaboTka BOAbl peareHTamu - ocaautensmMu. Koarymsiuys
KOJUIOMJHBIX  mpumeceil. OOopynoBaHHE  MPEABAPUTEIBHOW  OUYHUCTKH  C
OCBETJUTEISIMH U €T0 SKCILTyaTallus.

4. OcBeTyieHue BOABI MeTOAAMH (PUIBTPOBAHMS.

O6mwme monoxkeHuss. TEXHOJOTUST OCBETJIICHHMsS] BOJbI HAa HACBHITHBIX
¢unpTpax. O4nCTKa KOHAEHCATOB 3JIEKTPOMAarHUTHBIMU (PUIIbTpaMu.
5. O0paboTka BOABI 10 METOXY HOHHOIO O0OMeHA.

O6mue cBeaeHuss 00 HOHUTAX M 3aKOHOMEPHOCTAX HMOHOOOMEHHBIX
npoieccoB. TeXHONIOrM4ecKue XapakTePUCTUKA HOHUTOB. TE€XHOJIOTHS MOHHOTO
obmeHna. OOOpyJ0BaHWE HWOHUTHOM YacTU BOJIOMOATOTOBUTEIBHBIX YCTaHOBOK.
TexHOJOrnYecKrue CXeMbl HOHUTHBIX YCTAaHOBOK. DKCILTyaTalus (GUuibTPOB.

6. MeMOpaHHasi TEXHOJIOTHS BOA00OPAOOTKH.

OO6mue moyIoKEHUsT MEMOpPAHHBIX METOJOB OYUCTKH BOJbI. CpaBHEHHE C
JPYTUMHU METOJIaMH BOJI00OPaOOTKH.

7. O4ncTKa BOABI OT PACTBOPEHHBIX I'a30B.

OO01iue NoJ0KEeHUsI MPOLECCOB BBIJCIEHUSI T'a30B M3 BOJBL. TEXHOIOTHs
yAaJleHus AUOKCHAA yriepoaa B aekapOoHu3atope. TexXHOIorus yaajieHus ra3oB
13 BOJIBI B Jieadparopax.

8. MaruuTHbIe MeTOAbI 00PadOTKH BOABI U 00PA0OTKA BObI peareHTaMHu.

O06paboTka BOABI ISl MOJYYEHHUS HEMPUKHUMNAIOLIEro Iama: oOpaboTka
BOJbI (pocaTaMu, KOMILIEKCOOOPA3YIOIIMMHU BEIIECTBAMHU, AHTHHAKUITMHAMU.
MaruutHblii MeTO1 00pabOTKU BOABL. DJIEKTPOMArHUTHBIE U MarHUTHBIE (PUIIBTPHI
U1 00€e3KeIe3uBaHUs BOIbI.



9. IIpoueccyl KOPPO3UMU METAJLIOB.

Buibl KOppPO3MOHHBIX IPOLIECCOB. XUMHUYECKast M 3JIEKTPOXUMHUYECKAS
Koppo3usi. OOpazoBaHue 3alUTHBIX OKCHIHBIX IUICHOK KaK pemarouiuii (aktop
[TaCCUBALMA METAJJIOB. BUIbI KOPPO3UOHHBIX IOBPEKICHUM PA3IMYHbIX CTAJIEU U
CIUIABOB.  XapaKTEPUCTHMKAa OCHOBHBIX METOJOB 3allUThl MeTajla IpHu
JKCIUTyaTallid WU NOPOCTOSIX OO0OpYIOBaHHWA, BHIOOpP THIIA BOJAHO-XUMHUYECKOIO
pexuma. OCHOBBI KOPPO3MOHHBIX IPOLIECCOB HAa OOOPYJOBAHMHM PailOHHBIX
ternoBbiX craHiuil (PTC) u KBapTanpHBIX KOTENBHBIX. XUMHUYECKass 3allUTa
TEIUIOPHEPIeTUUECKOTO 000pYyIOBaHUsS. YCIIOBUS NPUMEHEHUs. XUMHYECKHE
MaTepuaibl.

10. IIpoMbIlL/IeHHbIE CTOYHBIE BOABI.

Knaccugukanus npoMbIIUIEHHBIX CTOYHBIX BOA. OCOOEHHOCTH UX OYUCTKHU.
MeToapl OYMCTKM HPOMBIIUIEHHBIX CTOKOB OT HEPTENpPOAYKTOB. MeTobl
00pabOTKH BOJI MOCJE KOHCEpBAIIMK O0OPYAOBaHUSA U KUCIOTHON ouucTku. [lyTn
COKpAILIEHUS] IPOMBIIIJIEHHBIX CTOKOB.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Meronuka mnpenofaBaHus AUCHUIUIMHBL «DU3UKO-XMMUYECKUE OCHOBBI
BOJOTIOATOTOBKM» M peau3alysl KOMIIETEHTHOCTHOIO IOJAXO0Ja B W3JIOXKECHUH U
BOCIIPUATUU MaTepuala npeaycCMaTpUBacT UCIIOIb30BaHNUE CIEIYIOIUX aKTUBHBIX
Y MHTEPaKTUBHBIX (HOPM MPOBEJCHUS TPYIIOBBIX, MHIUBUAYATbHBIX, Ay TUTOPHBIX
3aHATUNA B COYETAHUU C BHEAYAUTOPHOM pabOTON ¢ LEenbl0 (POpMHUpPOBaHUSA U
pa3BUTHS NMPOo(dHeCcCUOHATBHBIX HABBIKOB 00YYaAIOIIUXCS:

1. mnpoBeneHne MynbTUMEIUWHBIX JEKLIN;

2. BBINOJIHEHUE paCYETHO-TpapuUYECcKux padoT;

3. 3amuta pedeparoB MO JUCHUILIINHE,

4. TMOAroTOBKA, MPEACTABIEHUE U OOCYXXJEHUE MPE3EHTAUid Ha CEMHUHAPCKHUX
3AHATHUSX;

OpraHu3alnys U NPOBEICHUE TEKYIIEr0 KOHTPOJISI 3HAHUM CTYAEHTOB;
MPOBEJICHUE MAaCTEP-KJIACCOB HKCIEPTOB W CICIHUAIUCTOB MO METOJAaM M
CpeICTBaM U3MEPEHUN U KOHTPOJIsl Ha Tepputopun TILI,

S

VYnenpHBI BeC 3aHATUN, TMPOBOJAMMBIX B HHTEPAKTUBHBIX (opmax,
ONpe/eNieH TJAaBHOM 1enpl0 00pa3oBaTeIbHOW MPOTrPaMMbI, OCOOEHHOCTHIO
KOHTHUHTEHTa 00yJaronuXxcs U CoAepKaHueM TUCIUILTUHBI «DU3UKO-XUMUYECKHE
OCHOBBI BOJIOMOATOTOBKM» H B I1EJIOM MO AucuuIinHe coctaBisier 50%
ayAUTOPHBIX 3aHATUN.  3aHATUA  JICKIIMOHHOTO TUMa cocTaBisstioT 50% ot
o0beMa ayIUTOPHBIX 3aHATHH.

6. OueHo4YHbIE CPeCTBA IJISl TEKYIEr0o KOHTPOJIA yCIIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTeCTALMHU M0 UTOTaM OCBOEHUSI TMCUUIIMHBI M y4e0HO-
MeTOoAuYecKoe o0ecredyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB



B mpomecce oOydeHHs] WCMONB3YIOTCS CIEAYIONINE OICHOYHBIE (HOPMBI
CaMOCTOATEILHON PabOThI CTYIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPOMEXYTOUHBIX aTTECTAITHI:
® JIMCKYCCHsI Ha JICKIIUU,

e BrinojiHeHue PI'P;

® KpyTJIBIA CTOJI,

e pedpepar 1o Teme: «DUBMKO-XUMHUYECKHE OCHOBBI  BOJOTOJTOTOBKI
(MHAMBUIYATBHO JIJIST KXKOTO O0YJarOIIeTrocs);

® [IOJrOTOBKAa M BBICTYIICHHE Ha CEMHUHAPCKOM 3aHSATHU C Mpe3eHTalUeH u
oOcyXkneHneM Ha TeMmy «DU3HKO-XMMHUYECKHE OCHOBBI BOJOMOATOTOBKH
(MHAUBUTYATILHO JJISI KQXKJI0TO 00YUaroIIerocs).

OueHoYHbIE CpEACTBA TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTH BKIKOYAKOT
KOHTPOJIbHBIE BOMNPOCHI M 3aJaHMsl, JJII KOHTPOJIA OCBOEHUS OO0yYaroluMUCS
pa3fesioB JUCLMILIMHBL, 3alMTa pedeparoB, NOKIAAbl C IPE3CHTALMUAMHM, CIada
PI'P, kpyrislii CTON M AUCKYCCHSI HA JIEKLIHH.

OOpa3upl TECTOBBIX 3aJaHUI, KOHTPOJBHBIX BONPOCOB M 3aJaHUN A
IPOBEICHUS] TEKYLIEro KOHTPOJISI, IK3aMEHAIMOHHBIX OWJIETOB, NPHUBEICHBI B
IIPUIIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB IJIS MPOBeIeHUS MPOMEKYTOYHOM ATTECTANNH
00y4aroumuxcs N0 JMCHUIJINHE (MOIYJII0)

6.1.1. Ilepevyenb KOMIIETEHIIMI ¢ YKa3aHMEM ITANOB UX (POPMUPOBAHUA B
npouecce 0CBOCHUA 00pa3oBaTeJIbHOM MPOrPaMMbI

B pesynbrare ocBOeHUS TUCUMUILUIMHBI (MOAYJIs) OPMUPYIOTCS CIEAYIOIINE
KOMITCTCHIIUH:

Kon B pesyabTare ocBoeHus1 00pa3oBaTEJbLHOM NPOrPaMMbl 00y4aroHiics
KOMIIETeHIIUH J0JIZKEeH 00J1a1aTh

CIOCOOEH MPUMEHSTh COOTBETCTBYIOLINI (PU3UKO-MaTeMaTUYECKUH anmnapar,
OIIK-2 METO/bI aHAIN3a U MOJACIIUPOBAHUs, TEOPETUYECKOIO U SKCIIEPUMEHTAILHOIO
UCCJIEIOBaHMSI TIPU PEUIeHUH MTPOo(ecCHOHANIBHBIX 3aa4

B  mpomecce ocBoeHuss  o0Opa3oBaTeNbHOM  MPOTpaMMbl  JaHHBIC
KOMITETCHIIUH, B TOM YHCIIE UX OTJEIbHBIE KOMIOHEHTHI, (HOPMHUPYIOTCS TIOITAITHO
B XOJICc OCBOCHHUS OOYyYalONUMHUCS JUCHUIUIMH (MOJIyJiei), TPaKTUK B
COOTBETCTBUHM C YY€OHBIM IUTAHOM U KaJeHJApPHBIM TpaduKoM y4eOHOTO
nporecca.




6.1.2. Onucanue noka3arejeid ¥ KpUTepreB OLICHMBAHUSA KOMIIEeTEHIMI, GOpMUPYEMBIX 110 HTOI'aM OCBOCHHS
AUCUMILTHHBI (MOYJIf), ONMUCAHUE IIKAJ OLCHUBAHUA

[TokazaTenem OIlCHMBaHUS KOMIIETCHIIMA HAa Pa3IMYHBIX JTanax uX (OPMHUPOBAHUSA SIBISETCS JOCTIKCHUE
00yJaronMMuUCs TIaHUPYEMBIX PE3YIbTAaTOB 00YUEHHUS 110 TUCIHUIUINHE (MOIYIIIO).

TECOPETHYECCKOT0 U IKCIIEPUMEHTAJIBHOT0 UCCJICAOBAHUSA ITPH PEIICHUHA l'[pO(beCCI/IOHaJILHbIX 3agav

OIIK-2 - cnocoden NMPUMEHSATD COOTBeTCTBleIIII/Iﬁ (l)I/I3I/IKO-MaTeMaTI/I‘leCKI/II7[ alnmnapart, METOAbl aHAJIM3a U MOJIC/JIMPOBAaHUSA,

IToka3arTeian

Kpurepun ouennBanust

2

3

4

5

3HATh:

OCHOBHBIC HOPMATHUBHLBIC U
IMPaBOBbLIC TOKYMCHTLI

OO0yyarormuics
JIEMOHCTPHPYET MOJIHOE
OTCYTCTBUEC HUJIN

OO0yyJaroIumiics JIeMOHCTPUPYET
HEIOJIHOE COOTBETCTBHE
caemyromux 3HaHui: OCHOBHBIX

OO0yuaromuiics
JIEMOHCTPHPYET YaCTUYIHOE
COOTBETCTBHE CIICAYIOIIMX

OO0yuarommuiics
JIEMOHCTPHPYET TOIHOE
COOTBETCTBHE CIICIYIOIIUX

HOPMAaTHUBHBIC U ITPAaBOBLIC

HC,I[OCTaTO‘IHOﬁ CTCIICHU

CJICOYIOINX YMCHI/II\/'IZ BBITIOJIHATH

COOTBCTCTBUC CIICAYIOINX

HUCTIOIB3yEMBIE TIPU HEJ0CTaTOYHOE HOPMATHBHBIX U IPABOBBIX 3Hannii: OCHOBHEIX 3Hanni: OCHOBHBIX
BOJIONOJATOTOBKE COOTBETCTBHE JIOKYMEHTOB HCTIOJIb3YEMBICX MPH | HOPMATHUBHBIX U MPABOBBIX | HOPMATUBHBIX U MPABOBBIX
CIICIYFOIIUX 3HAHUM: BOJIONOJTOTOBKE. JlomycKaroTCs JIOKyMEHTOB JIOKYMEHTOB
OCHOBHBIX 3HAYUTEILHBIC OIIMOKH, HCTIONTE3YEMBIEX TIPU UCTIOJIb3YEMBICX MPH
HOPMAaTHBHBIX U MPOSIBISETCS HEJAOCTATOYHOCTh BOJIOITOATOTOBKE, HO BOZOIIOATOTOBKE,
MPABOBBIX JOKYMEHTOB | 3HAHMIA, IO PSIIY IMOKA3aTEeNeH, JIOTTYCKAIOTCS CBOOOJIHO OTIEPUPYET
UCTIOJIb3YEMBICX MPH 00yJaroIuiics UCTIBIThIBACT HE3HAYUTEIbHbBIC OIUOKH, | MPHOOPE-TEHHBIMH
BOJIOITOATOTOBKE. 3HAYUTEJIbHBIC 3aTPYAHCHUS IIPU | HETOYHOCTH, 3aTPYIHCHUS | 3HAHUSAMHU.
OTIEPUPOBAHUY 3HAHUSAMU NPU UX | NP aHATUTUIECKUX
MEPEHOCE Ha HOBBIC CUTYAIIUH. oreparusix.
yYMeTh: OO0yyarommuiics He OO0yyJaromuiics: JIeMOHCTPUPYET OOyuarommuiics OO0yuaromuiics
HUCIIONIB30BaTh yMEET WJIH B HETIOJIHOE COOTBETCTBHE JIEMOHCTPHUPYET YaCTUYHOE | JEMOHCTPHUPYET IOJTHOE

COOTBCTCTBUC CIICAYIOIINX




JIOKYMEHTBI ITpH TI0A00pe
METO/IOB MOJrOTOBKH 1
OYMCTKH BOJBI U ITpH
nooope 00opyToBaHUS

yYMEET BBIMOJHSATh
pacueThbl HaTpui-
KaTHOHHOM YCTaHOBKH,
H-kxaTtuonutHOTO
(buUIBTpPa, MOHUTHBIX

¢GuneTpOB

pacueTrbl HaTpUH-KaTHOHHOU
ycTaHoBkH, H-kaTHOHUTHOTO
¢buIsTpa, HOHUTHBIX (PHIIETPOB.
JomyckaroTcst 3HaYUTENbHBIE
OMIMOKH, TIPOSIBIISICTCSI
HEJI0OCTaTOYHOCTh YMEHHH, 11O
psay mokaszarenei, 00yJaronuiics
WCTIBITHIBAET 3HAYNTEIHHBIE
3aTpyAHCHUS IPU OTICPUPOBAHUH
YMEHHSIMH TIPH UX TEPeHOCe Ha
HOBBIC CUTYaIlUU.

YMEHH: BBIIOIHATH
pacueThl HaTpuii-
KaTUOHHOM ycTaHOBKH, H-
KaTHOHUTHOTO (DUIIBTA,
HOHUTHBIX (DHUIIBTPOB.
YMeHus 0CBOEHBI, HO
JOITyCKaIOTCs
HEe3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyIHEHHUS
IIPY aHATUTUYIECKUX
orepanusx, nepeHoce
YMEHUI Ha HOBBIE,

HECTAaHAAPTHBIC CUTYallH.

YMEHUI1: BBIIOIHSATD
pacueTsl 10 HATPHii-
KaTUOHHOMW ycTaHOBKH, H-
KaTHOHUTHOTO (QUIIBTA,
HOHUTHBIX (DHITETPOB.
CBoOonHO omepupyeT
MIpHOOPETEHHBIMHA
YMEHUSIMH, TIPUMCHSIET UX
B CUTyaluiaX MMOBBIIIICHHON
CJIO’KHOCTH.

BJIAJIETh:

METOJIaMU TI0100pa
HE00X0AUMOT0O
o0opyaoBaHUs IS
BOJIOTIOATOTOBKHU
KOTEIbHBIX, TEIJIOBBIX
ceTell U TeTIOBBIX
ANEKTPOCTAHIIUI

OO0yuvarommuiicst He
BJIa/IeeT WIN B
HEJOCTATOYHON CTENEHU
BJIaJieeT METOIaMH
pacdeTa HaTpuii-
KaTHOHHOHM YCTaHOBKH,
H-katuonutHOrO
GWIbTpa, MOHUTHBIX

¢GuIBTPOB

OO0yyaromumiicst BiaaeeT
METOAaMU U METOAUKAMH
pacuera Na-KaTHOHHOM
yCcTaHOBKH, H-KaTHOHUTHOTO U
WOHUTHBIX (PUIBTPOB B HETIOITHOM
o0beMe, IOy CKAITCS
3HAYUTENIBHBIC OIINOKH,
MMPOABIIACTCA HEAOCTATOYHOCTD
BJIaJICHHS HABBIKAMH IO PSITY
noka3zareneii, OOyJaronuics
UCTIBITHIBACT 3HAUNTEIIHLHBIC
3aTpyAHCHUSI TPU IPUMECHECHUH
HaBBbIKOB B HOBBIX CUTYyallUAX.

OOyJaromuics 9acCTUIHO
BJasieeT METOIaMu U
METOJMKaMHU pacueTa
HaTpUI-KaTUOHHOU
ycTaHOBKH, H-
KaTHOHUTHOTO (PUIIBTA,
HOHUTHBIX (GUIIBTPOB,
HaBBIKA OCBOCHBI, HO
JIOITy CKaIOTCS
HE3HAYNTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyAHCHHS
MIPY aHATTUTUYECKUX
oTiepanwsx, IepeHoce
YMEHHUI Ha HOBBIE,

HECTaAaHJAAPTHBIC CUTYallUuH.

OO0yyaromuiicsi B TOJTHOM
o0beMe BllazieeT METOAaMu
U METOJJUKaMH pacucTa
HATPUI-KaTUOHHOH
ycTaHOBKH, H-
KaTHOHUTHOTO (QMIIBTA,
MOHUTHBIX (PHIIBTPOB,
CBOOO/HO TPUMEHSIET
NOJy4YEeHHBIE HABBIKH B
CUTyalusax MOBBIIIICHHOM
CJIO’KHOCTH.




[IIkanbl OLICHMBAHUS PE3YJIBTATOB IIPOMEKYTOUYHOM aTTeCTallMM U HX
ONMCaHUE:

dopmMa NPOMeKYTOYHOM aTTeCTALMN: IK3aMEH.

[IpoMexyTouHas arTecTanus 00ydaronmxcs B popme s3k3ameHa MpOBOIUTCS
[0 pe3yJbTaTaM BBHIMOJHEHHSI BCEX BUJOB YUEOHOH pabOThI, MPEAyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAaHHOW TUCHUIUIMHE (MOMYINIO), MPU 3TOM YUHUTHIBAIOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH B TeueHue cemecTpa. OleHka
CTENEHU JOCTHXKEHUS OOyYaroIMMUCS IUIAHUPYEMBIX pE3yJIbTaTOB OOYUYEHHS 10
JUCHMIUIMHE (MOJYJIO) IMPOBOAMTCS MpEroAaBaTesieM, BEIYIIUM 3aHATUS IO
JUCHMIUIMHE  (MOXYJI0)  METOAOM  3KcHepTHoW  oueHku. [lo  wuroram
IPOMEXYTOUYHOM aTTecTalMi MO JUCLUIUIMHE (MOIYJII0) BBICTABISIETCS OLEHKA
«OTJIMYHO», «XOPOILIOY», «YIOBIECTBOPUTEIBHO» WU «HEYOBICTBOPUTEIBHOY.

K mnpomexyTo4yHOW  aTTecTauuu JIOIyCKAalOTCS  TOJBKO  CTYJEHTHI,
BBITIOJTHUBIIIME BCE BHUJBl Y4yeOHOM palOThl, MPEAyCMOTPEHHBbIE padbouei
IporpaMMoi Mo JucUUIUIMHE «DU3HKO-XUMHYECKHE OCHOBBI BOAOIOATOTOBKH
(3amuTiiin pedepar, BeinodHwiIn PI'P, BeicTynuiam ¢ HOKIagoM KU Ha KpPyIjioM
CTOJIC)

Ixkana oueHuBaHUA Onucanue

BoimonHensl Bce BBl y4eOHOW paOoThl, NpeayCMOTPEHHbIE
yueOHbIM M1aHoM. CTyJeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHMH, HaBBIKOB IPUBEIECHHBIM B TaliuIax IOKa3aTeleH,
CBOOOZIHO oOImepupyeT NpPUOOPETEHHBIMU 3HAHUSAMH, YMEHUIMH,
OT1inyHO HaBbIKaMH, CBOOOJHO NPUMEHSET HUX B CHUTYyalUsX MOBBIIIEHHON
cinoxHocTd. Ilpu 3TOoM MOryT OBITH JNOMYLIEHBI HE3HAYUTENIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS MpU  aHAIUTUYECKUX
olepanusx, NEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE, HECTAHJAPTHBIC
CUTYallUH.

BoinonHensl Bce BHIBI  yueOHOW paboOThl, NPETyCMOTPEHHBIE
yueOHbIM  muaHoM.  CTyaeHT  JIeMOHCTpUpPYET  YacTU4YHOe
COOTBETCTBUE 3HAHUH, YMEHUN, HABBIKOB MTPUBEICHHBIM B TaOJIUIIAX
nokaszaTesyieif, XOpolo onepupyer HpUOOPETEHHBIMH 3HAHUSIMH,
Xopo1o YMEHUSMH, HaBBIKAMHM, XOpPOLIO IPUMEHSAET HMX B CUTyalUsAX
MOBBIIIEHHONW COXHOCTU. [Ipm 3TOM MOryT OBITH JOIYIIEHBI
HE3HAYUTENIbHbIE  OMMOKM, HETOYHOCTH, 3aTPyAHEHUS IIpH
AHAJIMTUYECKUX OIEpalusix, IEPEeHOCe 3HAHUM U YMEHUN Ha HOBBIE,
HECTaHJapTHBIE CUTYyalUH.

BoinonHnensl Bce BHIBI  yueOHOW paboOThl, MPETyCMOTPEHHBIE
Y aoBneTBOpUTENbHO | ydueOHbIM  Iu1aHoM.  CTyAeHT  JAEMOHCTPUPYET  HEIMOJHOe
COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB MPUBEICHHBIM B TaOJIUIIAX




MOoKasaresei, yAOBIECTBOPUTEILHO OINEPUPYET NPUOOPETECHHBIMU
3HaHUAMM, YMEHHUSMHU, HaBblkamu. llpu »d3TOM JomyckaroTcs
3HAYUTENIbHBIC OMMOKH, 00yYalONUICs UCTIBITHIBACT 3HAYUTEILHBIC
3aTpyAHEHUS IPU MPUMEHEHUH HABBIKOB B HOBBIX CUTYaI[UsX.

He Bemomnen oauH win Oojee BHJIOB Y4eOHOW pabOTHI,
MPETyCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYAEGHT JeMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB MPUBEICHHBIM B
TaONIMIaX [OKa3aTejei, JOMyCKAIOTCS 3HAYMTEIbHBIC OIIUOKH,
HeynosnersopurenbHo . .

MPOSIBIIICTCS. OTCYTCTBHE 3HAHWW, YMEHWH, HABBIKOB IO PSIy
MOKa3aTele, CTYACHT WCIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHUS
IpU OMEPUPOBAHUU 3HAHMSIMH U YMEHHSMH MpPHU UX MEepeHoce Ha

HOBBIC CUTYyallUN.

@oHIbI OLEHOYHBIX CPEeACTB MNpPeACTABJIEHbl B MNPUWIOKEHHUH 2 K
padoyeil mporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevyeHne AU CIUIIUHbI

a) OCHOBHAsI JIMTepaTypa:

1. Korenpubie ycranoBku. T. IV-18 / FO.A. Pynapirun, E.O. I'miapge, A.B.
CymakoB u ap.; nmox pexn. FO.C. BacunweBa, I'.II. IlopmmeBa. — M.:
Mammnnoctpoenue, 2009. — 400 c.

2. A.H. CepreeBa, C.II. Xapuenko. BHeapeHue HOBBIX TEXHOJOTHI
BojgonoArotoBkM Ha TOC. BecTHHMK WHHOBAIMOHHOTO €BPa3UIICKOTO
yHuBepcuteTa — 2014r. Nel.

3. BeprynoB A.U., ®ecenko JI.H. Ounctka Boasl p. [JoH ¢ UCHOIb30BaHUEM
O1OCOPOLIMOHHO-MEMOPAaHHON TEXHOJIOTHU. HayuHbIi MOTEHIIUAN PEeTHOHOB
Ha ciryx0y MmoaepHuzaruu — 2013r. Ne3(6) Tom 1.

4. Hepeswsko A.B., Kapaunkuit H.b., Unx B.A. Tennodusnueckrue cBOKWCTBA U
CTPYKTYypa OTJIOXKEHMM Ha TIOBEPXHOCTSIX HarpeBa SHEPreTHYECKOro
obopynoBaHusi. M3BecTrs BBICHINX Y4YEOHBIX 3aBEACHUN M DHEPreTUUYECKUX
o0veaunenuit CHI'. Onepreruxa — 2007r. Nel.

5. AgamoB E.O., [parymos IO.I., Opnos B.B., Ab6arsa JLIL
MammnocTpoenue aaepHoit Texuuku. Tom [V-25. B nByx kaurax. Kuura 1.
— M.: Mammnoctpoenue, 2005. — 960 c.

6. Anmpees IIL.B., AntumoB C.A., Apxaes A.W., Acradypor B.H.
MaimHoctpoenue siaepaor Texuuku. Tom [V-25. B 2-x knurax. Kaura 2. —
M.: Mamunoctpoenue, 2005. — 944 c.
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https://e.lanbook.com/reader/journalArticle/155195/#journal_article_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_article_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_name
https://e.lanbook.com/reader/journalArticle/155195/#journal_issue
https://e.lanbook.com/reader/journalArticle/119705/#journal_name
https://e.lanbook.com/reader/journalArticle/119705/#journal_name
https://e.lanbook.com/reader/journalArticle/119705/#journal_issue
https://e.lanbook.com/reader/journalArticle/183255/#journal_article_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_article_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_article_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_name
https://e.lanbook.com/reader/journalArticle/183255/#journal_issue
https://e.lanbook.com/reader/book/794/#authors
https://e.lanbook.com/reader/book/794/#book_name
https://e.lanbook.com/reader/book/795/#authors
https://e.lanbook.com/reader/book/795/#book_name

0) 10MOJIHUTEIbLHAS JIUTepaTypa:
1. Bogonoaroroska: CnpaBounuk. / Ilox pen. a.T.H., NEHCTBUTENBHOTO 4JieHA

Axkanemun npomsinieHHON 3kosorun C.E. benukoBa. — M.: AkBa-Tepw,
2007. — 240 c.

B) IpOrpaMMHoOe ofecriedeHne 1 HHTePHET-PeCypChl:
[Tporpammuoe o6ecnieuenne Windows.
HHaTepHET-pecypChl BKIIOYAIOT:

l.

2.

Al

10.
11.

12.

W

Y4eOHO-MeTOAMUECKIE MaTepraibl B JIEKTPOHHOM BHJIE, TIPEICTABICHHBIC
Ha caiite (http://lib.mami.ru/ebooks/ B paznene «bubnuorekay.

bubnuoteka TEIUIOAPHEPTETUKA
(http://teplolib.ucoz.ru/load/vodopodgotovka/15)
Kommanus Boaneie [IpoekTHbIE Peurenus (BIIP).

(http://www.awatereng.ru/)

OtpacneBoii  xypHan  “ABromatm3auusa u [T B »HepreTuke”.
(http://www.avite.ru/)

000 “YK ®3TPOM”. (http://www.fetrom.ru/)

I'pynma Best Water Technology (BWT). (http://www.bwt.ru/)

Kypuan “Bonmoounctka. BopomoaroroBka. BonocnaOxkenwe.” (vvv.id-
orion.ru)

Kypnan “OHeprocOepexeHue 17} BOJONOATOTOBKA.”
(https://enivpress.jimdo.com)

Kypuan “Tennosnepreruka.” (http:// www.tepen.ru)

Kypuan “Bogoounctka.” (panor.ru/maqazines/vodoochistka.html)

Caitt 3A0 «HIIK Menuana-puastp» (http://www.mediana-
filter.ru/energy vodopodgotovka.html),
(http://www.medfilter.ru/st_jadan.html)

Cubupckas skojornueckas kommanusi (http://www.sibecolog.ru/rabochiy-
proekt-vpu-dlya-tets/)

8.MarepuajibHO-TeXHHYECKOE O0ecredeHrue TUCIUILIMHBI

. MynpTumenuitaeie aygutopun AB 2415, ocHaiieHHass OpPrTEXHUKOW U

MyJbTUMenna cpeacTBamu (mpoektop, [IK u ap.)

JleMOHCTpallMOHHbIE MaTrepuaibl: (UIBTPHl C MPOTOYHOM MPOMBIBKOMA,
bunbTpel ¢ O00paTHOM NPOMBIBKOM, KiamaHbl TOHM)XEHUS JaBJICHUS,
YCTPOMCTBA NMPEAOTBPALIEHUS IPOTUBOTOKA, CTEH/IBI-TIJIAKATHI
Tecr-cucremsr HITO 3A0 “Kpucmact” g npoBeaeHUs: SKCIIEPUMEHTOB 110
onpeneneHnto 00IIero xeme3a B BOJE U €€ BOJ0I0POIHOTO OKa3aTes
Maket cuctembl XUMBOonoAroroBku Ha TOL[ OAO "BTH"

. Pazmatounslii Matepuan g OpOBEACHHUS PACUETOB MO 3alaHHOM METOJINKE

Ha IIPAKTHYCCKHUX 3aHATHAX
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http://www.awatereng.ru/
http://www.avite.ru/
http://www.fetrom.ru/
http://www.bwt.ru/
https://enivpress.jimdo.com/
http://www.tepen.ru/
http://www.mediana-filter.ru/energy_vodopodgotovka.html
http://www.mediana-filter.ru/energy_vodopodgotovka.html
http://www.medfilter.ru/st_jadan.html

9. MeToauyeckue peKOMEHIANNH JIsl CAMOCTOSITEIbHOI padoThI CTY/IEeHTOB

Paznen Bun camocrositensHOM paboThI ®opMa TeKyIIero
JUCLUIUIMHBI KOHTPOJIS
(Tema)
Cemectp 6
Tema 1-10 Pedepar 3amura pedepara
Tema 1 Camocmosmenvroe uzyueHue. VYcrHblii onpoc
N3yuenne NpUHIMINAIBHBIX TEIIOBBIX CXEM KOTEIbHbIX
U CXEM BOJIONOJINOTOBKU B KOTEJIbHbIX.
Tema 2 Camocmoamenvroe uzyueHue. YcrHblii onpoc
DU3NKO-XUMUYECKUE U TEXHOJIOTMUYECKHE [T0KA3ATEIH
KadyecTBa BoJbl. TpeOoBaHMsI K KaUECTBY BOABI JUIs
pa3nuuHbIX 1eMeHToB TOY. [IpuunHbl nocTyniaeHus
NIpUMeECeH B BOJY.
Tewma 3 Camocmosamenvroe uzyueHue. VYcTHbIii onpoc
Koarysius ko/uonaasIx npumeceil Boael. CHIKEHUE
LIEJIOYHOCTH U YMSITYEHUE BOJIbl H3BECTKOBAHUEM.
Tema 4 CamocmosmenvHoe uzyuenue. YeTHBIR onpoc
VY CTpOoNCTBO OCBETIIUTENS U IPUHIIMII €0 pabOThl Ha
HaChIIHBIX QUIbTpax
Tema 5 Camocmosamenvroe uzyueHue. VYcTHblii onpoc
OuncTKa KOHJEHCATOB HAa HaMBIBHBIX (mibTpax. Cxema u
npuHIUNI padoTel Na - KaTHOHUTOBOTO QriIbTpa. BrimsiHue
[IapaMeTPOB Ha OCTATOYHYIO JKECTKOCTh (PUIIbTpaTa MpH
Na-KaTHOHMPOBAHHH.
Tema 6 CamocmosmenvHoe uzyuenue. YcTHBIR onpoc
MemOpaHHBI€ J1era3aTopbl
Tema 7 Camocmosamenvroe uzyueHue. YcrHblii onpoc
Bpen kucnopozna u quoKcHa yriepoa, HaX0AUBIINXCS B
Boje, 1 BITY.
Tema 8 CamocmosmenvHoe uzyuenue. YeTHBIR onpoc
ABTOMaTH3a1Usl BOJONOATOTOBUTENIBHBIX YCTaHOBOK.
Tema 9 CamocmosmenvHoe uzyuenue. Huckyccus Ha
OU3NKO-XUMHUYECKUE OCHOBBI KOPPO3UU JIEKIUH, YCTHBIN
oIpoc
Tema 10 Camocmosmenvhoe uzyueHue. Huckyccus Ha
KoHcepBanus sHepreTuueckoro 000py1oBaHus. JIEKLUH, YCTHBIN
Krnaccudukaiys cTOUHBIX BOJ orpoc
Tema 1-10 Kpyraslii cTon Onenka ymMeHui
apryMEeHTHPOBATH
COOCTBEHHYIO
TOUKY 3pEHHSI
Tema 1-10 JIoK1a10B ¢ Mpe3eHTanuein Onenka ymMeHui

apryMEHTHUPOBATh
COOCTBEHHYIO
TOYKY 3pEeHUs

10.
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11. Meroguuyeckne peKOMEHIAUM JIJIA NPenoaaBarTes

Tema Bunarsl Dopmbl
3aHAT | yueOHbIX | CpenctBa 00yueHUs Mertoapl 00ydeHUs TEKYIIEro
15051 3aHATHI KOHTPOJIA
YreHne NEKINH C NudopmanmonHas jgeKmus.
HCII0JIb30BaHUEM Conepxanue
€MOHCTPAIIMOHHBIX HEIMOCPEACTBEHHO o
A p peal YcrHblii onpoc
MaTepHuajioB U nepeaaeTcs npenogaBaTeaeM
Tema MpEe3EHTALUHH. B TOTOBOM BHJIEC Uepe3
Jlexknuu
1 MOHOJIOT.
Orenka
[TpoBeneHue CBo0OOHBII 00MEH CTEIEHU
JIUCKYCCHH. MHEHUSIMHA ydacTusi B
00CYXICHUHU
Ilenarormueckuii
acCKas, IIOKas3 Paznenenue crymeHueckon
Tema Hpaxri ﬁ em,;u;nenne’ inm Ha noznyrﬂ TIIIBI 110 Bremommenne
€CKoe p Py py . PI'P, ycTHbIi
1 aJropyuTMa peIieHus BapuaHTaM. MexXrpynmnoBoi
3aHsATHE onpoc
3a/1a4, BBIIOIHEHUS JIMAJIOT.
METOJIMK U Jp.
Nuadopmanmonnast JIeKIusI.
UreHue nekuuu ¢ (popman H
Coneprkanue
HCII0JIb30BaHUEM
HEIOCPEICTBEHHO o
JIEMOHCTPALIMOHHBIX YcTHbI# onpoc
nepeaaeTcs npemnojaaBaresieM
MaTepualioB U
Tema B TOTOBOM BHJIE Yepe3
Jlekiuu | mpe3eHTaUMUH.
2 MOHOJIOT.
Orenka
[IpoBenenue CB00OOIHBII 00MEH CTENEHU
JIUCKYCCHH. MHEHUSIMHA y4acTusi B
00CYyXKJIEHUU
Ilegarornueckui
accKas, IToKa3 Pa3genenue cryneHueckoit
Tema Hpaxruy ﬁ em,m;neﬂne’ ﬁnm Ha noz[yrﬂ TIIIBI 110 Brmomenne
€CKOe P Py Py N PI'P, ycTHBIM
2 ITOpPUTMA PELICHUS BapuaHTaM. MexXrpynmnoBoi
3aHATHE onpoc
3a/1a4, BBIIOIHEHUS JIMAJIOT.
METOJMK U JP.
NudopmarimonHas JIEKIUs.
UreHue nekuuu ¢ opman H
Conepxanue
HCITOJIb30BaHUEM
HEIMOCPEICTBEHHO o
JIEMOHCTPAIIMOHHBIX YcTHbI# onpoc
nepeaaeTcs mpernoaBaTeeM
MaTepHualoB U
Tema B TOTOBOM BHJE Yepe3
Jleknuu | Tpe3eHTaMUH.
3 MOHOJIOT.
Orenka
[IpoBenenne CBo0OOIHBII 00MEH CTEIICHU
JIUCKYCCHH. MHEHUSIMH y4acTus B
00CYXICHUHT
Ilegarornueckui Paznenenue cryneHueckon
Tema HpakTuy acckas, IoKas MBI HAa TOATPYHIIBI 11O Brmomenne
€cKoe P ’ ’ Py Py . PI'P, ycTHbIi
3 MpeabsIBICHUE BapuaHTaM. MexXrpynmnoBoit
3aHATHE onpoc

AJIroOpUuTMa pCIICHUA

JAUaJIor.




3a4a4, BbIIIOJTHCHUA
MCTOJHK U JIp.

Yrenue JIEKIUU C

WNudopmannoHHas JeKusl.
Coneprkanue

HCII0Ib30BaHUEM
Tema HETIOCPEACTBEHHO N
Jleknun | AEMOHCTPALMOHHBIX YcrHblii onpoc
4 nepeaaeTcs npenojaaBaresieM
MaTepHalioB U
B TOTOBOM BHJIE Y€pe3
MPE3EHTALUHH.
MOHOJIOT.
Ilengarormueckui
accKas, ITOKa3 Paznenenune crymeHueckoun
Tema Hpaxri Ir)l em,sn;neﬂue’ r ?IHBI Ha noz[yrﬂ TIIIBI 110 Brmounenwe
€CKOe P by Py N PI'P, ycTHBIM
4 aJropyuTMa peiieHus BapuaHTaM. MeXrpynnoBon
3aHATHE onpoc
3a/1a4, BEIIOJTHEHUS JTUAJIOT.
METOJIUK U Jp.
HNudbopmanimoHHas JIEKIHs.
YreHue IEKIHUHU C (bopman 1
Conepxanue
HCII0JIb30BaHUEM
HETOCPEICTBEHHO o
JIEMOHCTPALIMOHHBIX VYcTHblii onpoc
nepenaeTcs NpenojaaBaresieM
MaTepUalioB U
Tema B TOTOBOM BHJIE Uepe3
Jleknuu | mpe3eHTaUMUH.
5 MOHOJIOT.
Ornenka
[IpoBenenue CB00OOHBIN 0OMEH CTEIICHU
JIUCKYCCHH. MHEHUSIMH y4acTus B
00CYXICHUHU
Ilemarornueckui
accKas, IToKa3 Paznenenne cryneHuecKoOn
Tema TpaxTis Ir)l C,HLSI];J'ICHI/IG’ f‘lIHLI Ha noz(yrﬂ TIIBI 10 Brmosmenne
€CKoe p Py py . PI'P, ycTHbIi
5 aJropyuTMa peleHus BapuaHTaM. MexrpynmnoBoi
3aHATHE onpoc
3aJ1a4, BBIIOJTHEHUS JTUAJIOT.
METOJIMK U JIP.
HNudopmaninoHHas JIeKIus.
YreHue NeKIHUU C (bopman 1
Conepxanue
HUCIIOIb30BaHUEM
Tema HETIOCPEACTBEHHO .
Jlexuuu | AEMOHCTPALMOHHBIX YcTHBI onpoc
6 nepeaaeTcs npenojaaBaresieM
MaTepHaAIOB U
B TOTOBOM BHJIE Uepe3
MIPE3EHTALNHH.
MOHOJIOT.
ITenarormueckui
acckas, mokas Pa3nenenue crygeHueckoin
Tema | Ipakrus ﬁ em,m;neﬂne’ ﬂnm Ha HOI[};I[ TIIIBI 110 Brmosmenne
6 ecKoe P Py Py . PT'P, ycTHbIi
ITOPUTMA PELICHUS BapuaHTaM. MexXrpynmnoBoi
3aHATHE onpoc
3aJ/1a4, BBIIIOJTHEHUS JTAAIIOT.
METOJMK U JP.
NudbopmanimoHnas Ieknus.
YreHue IeKIuHU ¢ (bopman a
Conepxanue
HCIOIb30BaHUEM
Tema HENOCPEICTBEHHO N
Jlexuuu | AEMOHCTpALMOHHBIX YcrHblii onpoc
7 repeaeTcs npenogaBaTesiemMm
MaTepHaioB U
B FOTOBOM BHJIE Y€pE3
MpEe3CHTALHH.

MOHOJIOT.




Ilenarornueckuit
pacckas, mokas,

IIpakTru Pasznenenue cryneHueckoin Beimonnenue
Tema IpeIbsBIICHUE N
€CKoe rpyNIbl HAa TOATPYIIIBIL. PI'P, yctHbIii
7 AIropuTMa peIeHus .
3aHsTHE MexXrpynmnoBoi Auaor. onpoc
3a/1a4, BBIMIOJHEHUS
METOAMK U Jp.
NudopmannonHas neKkuus.
YreHue neKIuU ¢ (opman I
Coneprxanue
HCII0JIb30BAaHUEM
Tema HEMOCPEICTBEHHO N
Jlekuun | AEMOHCTpPALIMOHHBIX YcrHblii onpoc
8 repeaaeTcs NpernojaBareaeM
MaTepuaioB U
B TOTOBOM BH/JIE Yepe3
MPE3CHTAIIHH.
MOHOJIOT.
[Tenarornueckuit
acckas, Mokas Paznenenue crynenueckon
Tema Hpaxru Ir)l GHLSI];HGHI/IC, r i—lmbl Ha no;’r}1 MBI 110 Brinossenue
€CKOe P Py Py N PI'P, ycTHBIM
8 aIropuTMa peleHus | Bapuantam. MexrpynmnoBon
3aHATHE onpoc
3a/1a4, BBITIOJTHEHUS JTUAJIOT.
METOAMK U Jp.
NudopmannonHas nexuus.
Yrenue neKIUHU ¢ (bopman I
Conepxanue
HCII0JIb30BaHUEM
HEIMOCPEICTBEHHO .
JEMOHCTPALIMOHHBIX YcTHbI# onpoc
MepelaeTcs NpenogaBaTesieM
MaTepuaioB U
Tema B TOTOBOM BH/JIE YEpE3
Jleknuu | mpe3eHTauuum.
9 MOHOJIOT.
Ouenka
[IpoBenenue CBOOOTHBIN 0OMEH CTENEeHHU
JUCKYCCHH. MHEHUSIMU y4acTus B
00CYXICHUHU
Ilenarornueckuit
acckas, Mmokas Paznenenne cryaeHueckoit
Tema Hpaxris ]EI em,;n;neHne’ r fIHBI Ha no;;ﬂ MBI 10 Brimosenue
€CKOe P py Py N PI'P, ycTHbIH
9 IropuTMa pelieHus | Bapuantam. MeXrpymnmnoBon
3aHSTHE onpoc
3a/1a4, BBIMOJHEHUS JTIAJIOT.
METOIMK U Jp.
NudopmaninonHas nexuus.
YreHue IeKIuU ¢ (bopman I
Conepxanue
HCTIOTh30BaHUEM
HETMOCPEICTBEHHO .
J€MOHCTPALIMOHHBIX VYcTHBI onpoc
repeaeTcs NpenogaBaTesieMm
MaTepuaioB U
Tema B TOTOBOM BHIE Yepes
Jleknuu | mpe3eHTauuuu.
10 MOHOJIOT.
Ouenka
IIpoBenenue CBoOoaHBIi 0OMEH CTEIECHU
JIUCKYCCHH. MHEHUSIMU y4acTus B
00CYXICHUHT
Ilegarornueckuii
pacckas, okas, .
[TpakTnu Paznenenune crynenueckon Brimonnenne
Tema MPENbSBIICHUE N
€CKOE IPYIIIBI HA TOATPYIIIIBL. PI'P, ycTHBIH
10 aJIrOpUTMa PEeLEHUs .
3aHITHE MeXrpynmnoBoi quaior. onpoc
3a/1a4, BHITIOJTHEHUS
METOAMK U Jp.
Tema | Cemenap | Kpyrusrit cTton CB0OOIHBIN 0OMEH Ornenka
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1-10 CKOE MHEHHUSIMHU, IT03BOJISIONINI CTEIICHU
3aHATHE HaXOJUTh TOUYKH y4acTus B
COIIPUKOCHOBEHHUSI JIsl 00CYKIECHUH U
MOKMCKa OOIINUX BBIBOJIOB. OIICHKA
yMEHUH
apryMEeHTHPOB
aTh
COOCTBEHHYIO
TOYKY 3pEHUS
OO01me10CTYITHBINA TOKJIAI C
y4acTHEM CllyliaTesnel B Onenka
oOMeHe MHEHHSIMH. YMEHHH
Cemenap
Tema Jloknanos ¢ IIpoBoauTCS 171 BKIIFOYEHUS. | apryMEHTHPOB
1-10 Sa(I:-IKSI(”)[iIe Npe3eHTaluen oOyyJaronuxcs B mporece aThb
00CYX/IEeHUS 1 OpTaHU3aLuU COOCTBEHHYIO

WHTEHCUBHOM 0OpaTHOM

cBsi3u (CTyaeHT-Ayauropus).

TOUKY 3pEHUS
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[Iporpamma cocraBieHa B COOTBETCTBUHM C DenepalbHbIM TOCYIapCTBEHHBIM
oOpa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHHSA IO HANPABJICHUIO
nonroroBku 6axanaBpoB 13.03.01 «TenmnoHepreTuka M TeMJIOTEXHUKA).

IIporpammy cocraBuI:
JIOIIEHT, K.T.H. /Maprommun JILA./

JIOIIEHT, K.T.H. /Psa3auniieBa A.B./

IIporpamma yTBep:kaeHa Ha 3acenanum Kadeapol “IIpomblmsieHHast
Temo3Hepreruxka” «30» aprycra 2021 r., mpotokon Ne 1

PykoBoauTenbs 00pa3zoBaTeNbHON TPOTrpaMMBbI /Uyraes E.A./
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[Tpunoxenue 1.

CTpyKTypa U cofep:KaHHue QUCHUIINHBI «DU3MKO-XUMHYECKHE OCHOBBI BOJONOATOTOBKH»
no HanpapJeHu1o NoaAroroBkm 13.03.01 «Temno3HepreTuka v TENJI0TEXHUKA)

(0akanasp)
Buabl yueOHoi
e, B | ops
o CaMOCTOSITeIbHOM bl
2| x § camMocTosTeIbHYIO paGoTHI ATTeC
Q| g 9 paborycryaenTos
Paznen 25 g P y CTyA ’ CTY/IeHTOB TAUH
5|2 2 HTPYyI0eMKOCTh B
n/n OF 8 yacax
w | Tce | ¥k | P | pep | TP
JI cl?| ¢ C I r epar c 213
0 P P JOKJI.
OcHoBHble nousaTus. Mcnonb3oBanue BoAbI B
1.1 | TemiodHepreTuke. 3HaA4YCHHE BOAONOATOTOBKH TEIJIOBBIX + +
3JIEKTPOCTAHIU .
Onpenenenre NpoU3BOIUTENILHOCTH BOJOIIOATOTOBUTEIHHON
1.2 YCTaHOBKH + +
TunuyHble cxeMbl 00paleHus BOAbI B KOTeJbHbIX U Ha TILI.
1.3 ITorepun mapa u KoHJeHcaTa. + + +
1.4 | Pacuem xonyenmpayuii npumeceii 6 8ooe. + +
IIpumecu npupoaHBIX 1 KOHTYPHBIX BoA. IIpu4nHbI
1.5 | 33TPA3HEHHs BOAbI, IHMPKYJIHPYIOLIEH B + +
TelJI03HepreTudeckux ycranoskax. Knaccupukauus n
XapaKTePUCTHKA NpUMecell PUPOAHBIX BOJ.
1.6 | Ynanenue npuMeceit u3 BOJIbI + +
1.7 XapaKkTepucTHKa Ka4ecTBa KOHTYPHBIX BoJ. Iloka3aTenn + +
KauyecTBa BojAbl. JKecTkocTh Boabl. llles0uHOCTH BOABI.
1.8 | YnaneHnue npumMecei U3 BOJbI + +
1.9 | IlpeaBapurtenbHas 04MCTKA BOAbI. O011asi XapaKTePUCTHKA + + +
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METOI0B NMPEI0INUCTKH. KOﬂFyJIﬂIIHﬂ KOJJIOMJIHBIX npnMecei’l.

1.10 | Onpeodenenue obweil werouHocmu u H#eecmrocmu
O0pabGoTka BoaBI peareHTaMH - ocaauTeasamu. Oo6opyroBaHue

1.11 | npeaBapuUTEIbHON OYMCTKH € OCBETJIMTEISIMHA U €ro
IKCILIyaTAIMS.

112 Onpeoenenue mexHuKO-93KOHOMUYECKUX noKazameeu
8000N0020MOBUMENLHOU YCIMAHOBKU.
OcBetiieHue BoabI MeToaamMu puiabTpoBanus. Oomue

113 | Hoa0KeHus. TexHoJIOTMS 0OCBETJIEHUS BOJAbI HA HACBINHBIX
puabTpax. Ouucmka KOHOEHCAMO8 IIeKMPOMACHUMHBIMU
Gurompamu.

1.14 | Quavmposanvrvle yCmaHo8KU
O0padoTka BOABI 10 METOAY HOHHOTO 00MeHa. O0uIue

1.15 | cBexeHust 00 HOHUTAX H 3aKOHOMEPHOCTAX HOHOOOMEHHBIX
npoueccoB. TexHoT0rHYecKne XapaKTepUCTUKH HOHUTOB.

1.16 | CeMuHapcKoe 3aHsITHE C TOKJIAaMU
TexHoJsi0rnst HOHHOr0 00MeHa. O0opy10BaHHEe HOHUTHOM

1.17 | yacTu BOAONOATOTOBUTEJIbHBIX YCTAHOBOK. TexHo/I0rnuecKue
CcXeMbl HOHUTHBIX YCTAHOBOK. JKcIUIyaTanus GuibTpoB.

1.18 | CeMuHapcKkoe 3aHsITHE C TOKJIaJaMHU
MemoOpanHasn TeXHOJIOT Ul B01000padoTKH. Oo0mme

1.19 | mos1o:keHMs1  MeMOpPAHHBIX  METOJ0B  OYHMCTKH  BOJbI.
CpaBHeHHe C IPYTMMH MEeTOJIaMHU BO1000PA0OTKH.

1.20 | CeMuHapcKoe 3aHITHE C IOKJIAaMU

1.21 OuucTKa BOABI OT PACTBOPEHHBIX ra3oB. O01Me MoI0KeHU
NPo1ecCOB BblIeJIEHHs Ira30B U3 BOJAbI.

1.22 | CeMHUHapCKOE 3aHATHE C TOKJIAIAMHU
TexHoJsiorus yaajeHusi JMOKCUAA YIJIepoaa B

1.23 | nexapOonusarope. TexHosorus yaajeHusi ra3oB u3 Boabl B
Aeajparopax.

1.24 | CeMHUHapCKOE 3aHATHE C TOKJIAIAMHU

1.25 | MarHuTHbIe MeTO/Ibl 00Pa0OTKH BOIAbI H 00Pa0OTKA BOIbI
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pearentamu. O0padoTKa BOABI AJI51 IOJTyYeHUSs
HENPUKHUIIAKIIEro HuiaMma: oopadorka Boabl pocharamu,
KOMILIEKCO00pa3y0IMMHU BelleCTBAMU, AHTUHAKUITHHAMM.
MarHuTHbIi MeT0/1 00pa0OTKH BOJbI. JJIEKTPOMATHUTHbIE U
MarHuTHbIe GUIbTPHI 1JI5 00e3:Ke1e3MBAHNUS BO/IbI.

1.26

CGMI/IHapCKOG 3aHATHUC C AOKJIaJaMH

1.27

IIpoueccsl KOPPO3UN MeTANIOB. BUIbI KOPPO3HOHHBIX
npoueccoB. XuMHU4eCKas U 3JIEKTPOXUMHYECKasi KOPPO3Hsl.
Oo0pa3oBaHue 3alIIUTHBIX OKCHIHBIX IJIEHOK KAaK pelialomuii
(¢axkTOop maccuBamum MeTAJJIOB.

1.28

CGMI/IHapCKOG 3aHATUC C JOKJIaJaMH

1.29

Buabl KOppo3HOHHBIX MOBPEXKIEHUI PAa3IMUYHBIX CTAaJIel U
CIUIABOB. XapaKTEePUCTHUKA OCHOBHBIX METO/I0B 3aAIUTHI
MeTaJ1a MPHU IKCILTYATAUMHU U MPOCTOsSIX 000py/10BaHUS,
BbIOOP THIA BOJHO-XMMHUYECKOI0 pPe:KUMA.

1.30

CeMI/IHapCKoe 3aHATHUC C AOKJIaJaMH

1.31

OCHOBBI KOPPO3HOHHBIX MPOLECCOB HA 000PY/I0BAHUH
paiionHbIX Tem1oBbIX cTanuuii (PTC) n kBapTaJabHBIX
KOTEJbHbIX. XMMHUYECKad 3ALUTA TeMJIOIHEPreTHYeCKOro
o0opynoBaHus. Y cJ0BUS NPUMeHEeHUs1. XMMHYECKHUE
MaTepHaJIbl.

1.32

Ilpeoomepawenue buonocuyecux oopacmanuii 8 CUCmemax
OXJIAHCOCHUSA

1.33

IIpombinieHHbIE cCTOYHBIE BOAbI. Kinaccupukauus
NPOMBILLIEHHBIX CTOYHBIX BOA. OCO0CHHOCTH UX OYMCTKH.
MeToabl 0YMCTKU NPOMBIIIJIEHHBIX CTOKOB OT
He(TeNnpoaYKTOB.

1.34

CeMUHApCKOE 3aHITUE — KPYTJIBIN CTOJ.

1.35

Metoabl 00padoTKH BOJ MOCJIe KOHCEPBAlUM 000PY/I0BAHUSA H
KHMCJI0THOM 04MCTKH. IIyTH coxpamieHnsi NpoMbIIIIEHHbIX
CTOKOB.
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1.36

O0630pHOE CEeMHHAPCKOE 3aHSTHE.

Q)OPMCI ammecmauuu

Bcero yacoB no quciunivae
B IIIECTOM CEMECTPE

10

Omu

pede
pat
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[Tpunoxenue 2

MMHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHUS POCCUMCKON OEIEPALINN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpasnenue noarorosku: 13.03.01 TermiosHepreTrka v TENJIOTEXHUKA
OII (mpoduip): «HeproodecrneveHue npeanpusITHiD
dopma o0ydeHus: 3a04Hast

Kadenpa: «IIpomMblieHHas: TEMI03HEPTETUKAY

®OH/I OLIEHOYHbLIX CPEJCTB
MO JNCHUTIJINHE

«PU3BUKO-XMMHUYECKHE 0CHOBBI BOAOIIOATOTOBKU»

[TacriopT oHIa OLICHOYHBIX CPE/ICTB

[lepedenn pacueTHO-rpapUUIECKUX padoT
Ilepedenp Tem AJisi AUCKYCCUH HA JICKIIUU

TeMsl 1151 KpyTII0TO CTONA

ITepedens Tem AJist pe3EHTALIMU

ITepedenp Tem AJisi TPOMEKYTOUYHOM aTTECTALMU
[lepeuens Tem miis pedepara

[Ipumeps! 3a1a4

DK3aMEeHHAIIMOHHBIE OUIICTHI

e S AR o A e

MockBa
2021

22



1. ITacnoprt ¢oHIa OLIEHOYHBIX CPEICTB

Tabmuma 1
K IPWIOKEHHUIO 2

DOu3nKo-XuMH4YeCKne 0CHOBBI BOAONIOATOTOBKH

OI'OC BO 13.03.01 TemyioTexHUKA U TeNJI0IHEPTreTHKA

KOMIIETEHLIUN

WHJIEK
C

O®OPMYJINPOB

KA

Hepeqenb KOMIIOHCHTOB

TexHosorus
popmupoBanus

®opma
OLICHOYHOI'0
CpeacTBa

Crenenu ypoBHei
O0CBOEHHS KOMIIETCHIINIA

OIIK-

criocobeH
MIPUMCHSIT
COOTBETCTBYIO
muii GU3NKo-
MaTeMaTHYECKU
1 anmapar,
METO/IBI
aHam3a u
MOJIETTUPOBAHU
5[7
TEOPETUYECKOT
ou
AKCIIEPUMEHTAT
BHOTO
UCCIIEI0BaHMS
MIPY PEIICHUN
npodeccronan
BHBIX 33144

3HaTb: OCHOBHLIC HOPMAaTUBHLIC
Y TIPABOBBIE JOKYMEHTHI
UCTIOJIb3yeMBbIE TIPU
BOJIOTIOAITOTOBKE

yMeThb: UCIIOB30BATh
HOPMaTHBHBIE U ITPABOBHIC
JOKYMEHTBI IIpU oJ00pe
METO0B NOJATOTOBKH U OYUCTKU
BOJIBI U TIPU TTO100PE
o0opyaoBaHus

BJIa/IeTh: METOIaMH 1MO00pa
HE00X01MMOro 000py10BaHUs
JUTSL BOJIOTIOATOTOBKH
KOTEJBHBIX, TEIUIOBBIX CETEH

1 TCIIJIOBBIX 3JICKTPOCTAHIIUHN

MynpTUMEUIHBIE JEKIUH,
JUCKYCCHSI Ha JIEKIUH,
BBITIOJIHEHUE PAaCUETHO-

rpadudeckux pador,
o0CyX/IeHHUe U 3aIlIuTa
pedepaToB Mo TUCIUILIUHE,

IIOATOTOBKA, MPEACTABIEHUE

1 o0Cy>KJIeHUE Mpe3eHTaUN

HA CEMUHAPCKHUX 3aHATHSAX,

OpraHM3alys U IPOBeJICHUE

TEKYIIEro KOHTPOJIS 3HAaHUHN
CTYJEHTOB, IIPOBEJICHUE

MacTep-KJIaCCOB IKCIIEPTOB U

CHEIMAJIMCTOB 110 METOJaM U

CPEICTBaM U3MEPEHUN U
KOHTPOJISI HA TEPPUTOPUU
TOL.

Juckyccus Ha
JEKLUH,
BBITIOJTHEHUE
PI'P, pabora Ha
KpYIJIOM CTOJIE,
3almTa
pedepara,
BBICTYIUJICHHE
Ha
CEMHHapCKOM
3aHSTHH C

MIpe3CHTALUEH.

ba3oBblii ypoBeHb: criocobOeH
UCTIOJIb30BATh
HOPMaTHBHBIE U ITPABOBHIC
JOKYMEHTHI ITPH 0100 pe
METOJIOB MOJTOTOBKH 1
OYHCTKH BOJBI U TIPU
nonbope 00opynoBaHUs B
CTaHIApPTHBIX
IPOM3BOJICTBEHHBIX
CUTYyaIHsIX
IToBBIICHHBIN YPOBEHB:
CIOCOOEH MCIOJIb30BATh
HOpPMAaTHBHBIE U MIPABOBbBIE
JIOKYMEHTBI IIpU oa00pe
METO0B NOJATOTOBKH U
OYHCTKH BOJIBI U TIPH
noxbope 00opynoBaHUS B
HECTaHJapTHHIX
POM3BOJICTBEHHBIX
CUTYaIHsX C UX
HOCJIEAYIONIIM aHAIN30M
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TunoBbie KOHTPOJIbHBbIE 32JaHUS UM HHbIe MATEPUAJIbI, HE00XO0AUMBbIE JIJIfl OLIeHKH 3HAHUI, yMEHU i, HABBIKOB H
(nJM) onbITA JeSITeILHOCTH, XapPaKTePU3YIOIIMX 3TaNbl (POPMUPOBAHUSI KOMIIETEHIHI B MpoIecce 0CBOCHHS
o0pa3oBaTe/IbHON NPOrpaMMbl B pAaMKaxX y4eOHOH JUCHUNITIMHBI

Taomuma 2
K IPUJIOKEHUIO 2

2. Ilepedyenb pacueTHO-rpaguyecKuX padoT Mo TMCHHUILINHE

No HanmeHoBaHMe OLIEHOYHOTO CpeCTBa Kparkas [IpencraBiieHne OLIEHOYHOTO CPEACTBA B
n/n XapaKTEePUCTUKA dbonx
OIOCHOYHOI'O CpCACTBA
1 | AHanu3 Ka4ecTBa UCXOTHOM BOIBI [IpakTuueckue paboThI Ha oany paboTy 0TBOIUTCS OHO 3aHSITHE.
2 | Onpenenenuie MpOU3BOAUTEIbHOCTH HalpaBJieHa Ha CryneHTy npeanaraloTcsi BApUaHThI 3aJaHUM 1715
BOJIONOATOTOBUTEIBHON YCTAHOBKU dbopMupoBaHHEe YMEHUN U pEeLIEHHE 3a]]a4U 10 3apAHUE ONPEACICHHON
3 Pacuer KOHI_IGHTpaI_II/Iﬁ HpI/IMeCGﬁ B BOJIE HAaBBIKOB I10 pacdeTy MCETOAHUKE. PaGora OLICHHUBACTCA 110 IKAJIC OT 2 0
— OCHOBHOTO U 5 6amioB. OcBOE€HUE KOMIIETCHITNI 3aBUCHUT OT
4 | Ynanenue TPUMCCCH 13 BOJBI BCIIOMOTATEILHOTO pe3ynbTaTa penieHus 3a1a4m: 5 6amioB -
5 | Onpestenenme 0OUICH MENOTHOCTH H KECTKOCTH 000pyJ0BaHHUS U OLCHKE KOMIIETEHIIUM CYUTAOTCS OCBOCHHBIMH Ha
6 | OnpeneneHne TEXHUKO-9KOHOMUYECKUX TTOKa3aTenen KauecTBa BOJIbI. MPOJBUHYTOM YPOBHE; 4 Oasia - KOMIIETEHIIUN
BOJIOTIOJITOTOBUTEIHHON YCTAHOBKH CUMTAIOTCS OCBOCHHBIMH Ha 0a30BOM YpOBHE; 3
0aria - KOMIETeHIIUN CYUTAIOTCS OCBOCHHBIMH Ha
7_| OuIbTPOBANLHAIC YCTAHOBKH — YJOBIIETBOPUTEIHLHOM YPOBHE; 2 Oaa -
8 | [IpenoTBpatenue 6uonornuecux oopacTaHuii B

CHUCTCMAaX OXJIAXJICHUA

KOMIICTCHIINH CYUTAKOTCA HC OCBOCHHBIMU.
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Ta0muna 3
K IIPAJIOKEHUIO 2

3. HepequL TEM JIA JTUCKYCCUM HA JJCKIMHU IO TUCIHUILINHE

No HaunmMenoBaHue O11IEHOYHOTO CpeACTBA Kpatkas xapakrepucrtrka IIpencraBnenne OLEHOYHOTO
/11 OIICHOYHOT'O CPEJICTBA cpeacTBa B GoH/T
1 | Mcnonb3oBaHue BOJIbI B TEILNIOPHEPIETUKE. Juckyccus npeacTaBiaseT coOoi Ha nuckyccuto orBogutcst He 6omee 15
2 | Tlokasarenu KauecTBa BOIBL. cBOOOHBIN 00MeH MHeHUIMH. [IpoBoauTes | MuHyT. CTyACHTY Mpeiaractcs OHa U3
3 | [IpensopuTebHAs OYHCTKA BOTBL. JUTSL BKITFOUCHHUSI O0Y4aloOIIUXCs B npoueccv TeM. JJ1s OlleHKH pe3yJIbTaTOB
4 | CxeMbr HoHOoOBMeHHOMN acTi BITY. 00CYXJICHUS ¥ OpraHU3allii NHTCHCUBHON UCIIONIB3YETCSI IBYXYPOBHEBAS IIKaA:
obparnoii cBsizu (IIpenonaBarens-CTyIeHT | KOMIIETEHIIMH OCBOCHBI M KOMIIETEHIIUU
S | Kopposus meTaiios. u Crynent-Ilpenogasaress u CTyaeHT- HE OCBOEHBI.
6 | Knaccudukaiusi mpOMBIIUIEHHBIX CTOYHBIX BOJL. CryzaeHt). A Takke AJi OLIEHKH UX YMEHUN
7 | IlyTu cokparienus NpOMBIILIEHHBIX CTOKOB. apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHHUSL.
Tabmumna 4
K IIPAJIOKEHUIO 2
4. Tembl 151 KPYIJIOT0 CTOJIA MO JUCIMILIHHE
No Hanmenosanune Kpatkas xapakrepucTrka OLEHOYHOTO [IpencraBiieHne OLIEHOYHOTO CPEACTBA B
/T |  OLIGHOYHOTO CPEJICTBA CpelICTBA dbonH
1 OcobeHHOCTH CB0OOIHBIN OOMEH MHEHHMSIMH, ITO3BOJISIOIIHNI Ha xpyrusiit cton otBoautcs 90 MUHYT.

BOJIOTIOJITOTOBKH B
Pa3IMYHBIX PETHOHAX CTPAHbI
(KaXJIOMy CTYJEHTY IO
OJIHOMY PETHOHY).
O6cyxaenne
BogonoAroToBku Ha TOI]
MOCJIe SKCKYPCHUH.

HaXOJUTb TOYKH COIMPUKOCHOBCHUSA IJIA ITOUCKA
O6IJ_II/IX BBIBOIOB. HpOBO,[[I/ITCH JJIAA BKIIFOUYCHUA

00yyJaronmxcs B mpoiecc 00CyKISHUSI U OpraHUu3aIiuu

MHTEHCUBHOU oOpaTtHo# cBs3u ([IpernonaBaTens-
Crynent u Crynent-IIpenonaBarens u CTyneHT-
CryzaeHr). A Takke AJi OLIEHKH UX YMEHUN
apryMEeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS.

CrynenTty npejiaraercsi Heckoibko TeM. K ool
W3 HUX OH TOTOBUTHCS CAMOCTOSATENBHO 3apaHHUE.
ITo APYyruMm T€MaM OH JOJIKCH y4aCTBOBAThH B
obcyxaeHuu. [{i1s oreHKH pe3yabTaToB
HCIIOJIB3YETCS ABYXYPOBHEBAS IIIKaIa:
KOMIIETEHIIMM OCBOEHBI U KOMIIETEHLIUU HE
OCBOCHBI.
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5. HepequL TEM JIA MPE3CHTANUMN 110 TUCIHUIITIUHE

Tabmuna 5
K IIPAJIOKEHUIO 2

No HaunMeHnoBaHK€e OLIEHOYHOTO CPEACTBA Kpatkas [Ipencrasnenue
/T XapaKTepUCTUKA OLIEHOYHOTO
OLIGHOYHOTO CPEACTBA | CpeacTBa B GOHT
1 | ®U3UKO-XUMUYECKUE OCHOBBI KOATYJISIIIUN JloknamoB ¢ Ha noxnanos c
2 | IIpouecc U3BECTKOBAHMUS BOJIBI pescHTanuen HPE3CHTANCH
npencTaBisier co0oit OTBOJUTCS HE OoJiee
3 | IloBexeHune B3BEIICHHOTO CJIOSI B OCBETIIMTEIIE 0B I0CTy MBI HoK"aa ¢ | 15 MuHyT. CTyIeHTY
4 | OcHOBHBIE 3aKOHOMEPHOCTH HOHHOTO OOMEHa yyacTHeM crymateneii B Npe/araeTcs ofHa
5 | TexHOnOrMsA KATHOHUPOBAHUS 00MEHE MHEHUSIMU. u3 TeM. s olleHKu
6 | TexHOJOrHsl HOHUTHOTO (XMMHUYECKOT0) 00ECCOTMBAHMS BOIbI Iposonutes st pe3yJIbTaTOB
7 | TexHONOTUs AUCTUILISALUN BOJBI B UCIIAPUTENISAX PA3TMUHBIX THIIOB BKIIIOYCHHUA HCTONB3YCTCA
— - oOyJarouxcsi B poiiecc JIBYXypOBHEBAs
8 | [IpuunHbI 3arps3HeHus Napa: KaneabHblii YHOC, N30HpaTEeNbHBIN YHOC. 0BCYIKICHHS 1 Kaa:
9 | duanuz. O6patHbIil ocMoc. [Iporiecchl, mpoTekaye B yCTaHOBKaX. OopraHu3aIu KOMIIETEHIINHT
10 | TpeGoBanus Kk kauecTBy HCXOHOMN BO/bI, 06pabaTbIBaeMOil MEMOPAHHBIMH criocobamy., | MHTCHCHBHOM 00paTHoi OCBOCHBI 1
THEY = 5000 cBs3u (CTyaeHT- KOMIETSHIIUU He
arHUTHBIA MET abOTKHU BOJIBI.
CTOA 06pabo oA Aynuropus). A Takxke Ans OCBOCHBI.
12 | Bognoxumuueckue pexxuMbl (BXP) Termorexnuuecknx 00beKTOB. OLIEHKH UX YMEHMi
13 | Hopmsbl kauecTBa 100aBO4YHOM (00pabOTaHHOI) BOMBI. apryMeHTHpOBAaTh
= = TBEHHYIO TOUK
14 | Hopmsbl kauecTBa mpsiMoii 1 0OpaTHOM BOJIBI TETIJIOCETH. COGCTEEHHYIO TOUKY
3peHuUst
15 | HopMbl KadecTBa KOTJIOBOM BOJIBI U T1apa istrilTaPOBBIX KOTJIOB.
16 | Cucrema XUMHUKO-TEXHOJOTMYECKOTO MOHUTOPUHTA IS  TEIJIOYHEPTeTHUYECKUX
00BEKTOB.
17 | TexHOnOrUs J€a’paviv BOJIBI.
18 | TexHonorus nekapOOHU3ALNUN BOJBI.
19 | IlyTn nocTynjeHus npuMeceil B IMKJIbI TapOoTypOMHHOM YCTaHOBKH.

26




6. HepequL TEM IJIA l'[pOMe)KyTO‘IHOﬁ arrecrTalmm 1Mo AMCIOunJaInHe

Taomuma 6
K IIPAJIOKEHUIO 2

No HaunMeHnoBaHK€e OLIEHOYHOTO CPEACTBA Kpatkas [IpencraBnenue
/T XapaKTEPUCTHUKA OLIEHOYHOTO
OLICHOYHOTO CPEACTBa | cpencTBa B (OHN
1 | XKectkocTs, MEN0YHOCTh, pH, OKHCIIIEMOCTD, KOHIEHTPALIUS HOHOB, KOHIICHTPAIUs [IpoBenenue sx3ameHa Ha nanucanue
rpy0OaMCIIEpPCHBIX IPUMECEH, CYyXOH 0CTaTOK, IPOKAJIEHHBIN OCTATOK. OTBOAUTCS 45 MUHYT.
EcTecTBeHHbIN XUMUYECKUI COCTAaB TOBEPXHOCTHBIX M MOA3EMHBIX MPUPOIHBIX BO/I. Crynenty
3arpsi3HeHue IPUPOIHBIX BOJOEMOB CTOKAMH IIPOMBILIUIEHHBIX, CEIbCKOX0351CTBEHHBIX 1p eﬂnaraeTcg;
Y KOMMYHAJIbHBIX NPEINPUITUH. Bompoca (13 63).
= Hanucanne
4 | Yaanenue rpy0OUCIIEPCHBIX M KOJUTOMTHBIX TPUMECEH U3 MIPUPOTHBIX BOI.
OLICHUBAETCS IO
5 | ®U3HKO-XMMHUYECKHE OCHOBBI KOAryJIiliuy IPUPOIHOM BOJIBI. mkane ot 2 10 5
6 | M3MeHeHne XMMHUYECKOT0 COCTaBa BOABI IPU KOATYJISIIIUH. 6amnoB. OcBoeHMe
7 | llppuHIMNMAIbHBIE TEXHOJIOTHYECKHE CXEMbI KOATyJISIIUOHHBIX YCTaHOBOK. KOMITETCHIIUMA
8 | XuMunueckue peakliuy, IpOTEKaoe NPy U3BECTKOBAHUN BOJIBI. 3aBUCHT OT
pe3ynbTara
9 | Ilpumensiemble B XMMBOIOIIOATOTOBKE PEAreHTHI. HANMCAHUS: 5 6aII0B
10 | ITpouecc n3BecTKOBaHMS BOABL. PacyeT 10361 U3BECTH. - KOMIETEHITUU
11 | Ipuamun paGoThl OCBETINUTENS BOIBI. CHUTAIOTCA
OCBOEHHBIMH Ha
12 | IloBeneHue B3BEMIEHHOrO CJIOSI B OCBETIUTEIE. .
BBICOKOM YpOBHE; 4
13 | llpyHIMNHATBHBIE TEXHOJIOTMYECKHE CXEMBbl YCTAHOBOK JJisi O0OpaOOTKH  BOJIBI OaJia - KOMIETEeHIIUU
METOJAMH OCaAXKIECHUSI. CUMTAIOTCS
14 | Ilnenounoe W oOBEMHOE (PUIHTPOBAHHUE, MEXAHHU3M 3aJ€pPKaHHs TPYOOAMCTIEPCHBIX OCBOEHHBIMH Ha
npuMecei. 0a30BOM ypOBHE; 3
15 | PaGoTa HaCBIMHBIX U HAMBIBHBIX COPOIIMOHHBIX (PUIBTPOB. 0aJta - KOMIETeHIUN
16 | TpeGoBaHus, NpeabsIBIsieMble K (PUIBTPYIOLIUM MaTepuaiam A (GUIbTPOB HACKITHOTO CHHTAIOTCA
Y HAMBIBHOT'O THIIA. OCBOCHHBIMHU Ha
17 | NoHOOOMEHHBIE MaTepHalibl, IPUMEHSIEMbIE Ha BOJONOATOTOBUTEIbHBIX YCTAaHOBKAX. YAOBIICTBOPUTEILHOM
ypoBHe; 2 6anna -
18 | OcHOBHBIE 3aKOHOMEPHOCTH HOHHOTO OOMEHA.
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19

Texnomorus KaTUOHUPOBAHUA.

20 | Na-xkaTUOHHpPOBaHUE.

21 | H-xatuoHHpoOBaHUE.

22 | TexHOJOTUS HOHUTHOTO (XMMHYECKOTO) 00ECCOTMBAHUS BOJIBI.

23 | IIpoueccel nocnenosarenpbnoro H-OH-nonnpoBanus BoJbI.

24 | IlpuHuunuanbHble CXEMbl HOHUTHOIO 00ECCOJMBAHMS BOJABI C OAHOM M HECKOJIbKUMHU
crynensiMu pazaenbHoro H-OH-nonupoBanus.

25 | IIpouecc coBmectHoro H-OH-nonupoBaHusi BOAbI.

26 | KoHCTpyKUMH COBPEMEHHBIX (HIBTPOB: IMPSIMOTOYHBIX, MPOTUBOTOYHBIX, (DUIBTPOB
CMEIIAHHOTO JCUCTBHUS C pereHepanreiil BHyTPH U BHE istrKopITyca (GuibTpa.

27 | OkciutyaTanus HOHUTHBIX (HIIBTPOB (YCTaHOBOK).

28 | TexHon0rUs JUCTUIUISLMM BOJIbI B UCHIAPUTENAX PA3IUYHBIX TUIIOB.

29 | ObnacTe NpUMEHEHUS TEPMUUECKOT0 00E€CCOIMBAHUS BOJIBI.

30 | [lpynuun paboThl ucnapuTeneil. 3aBUCMMOCTb KadecTBa Iapa OT HIPOAYBKHU
HCTIapUTEIIEH.

31 | IIpuuuHBbI 3arpsi3HEHUs apa: KanejabHbl YHOC, N30MpaTelbHbI YHOC.

32 | OcobeHHOCTH MOHHOTO OOMEHA M MTPOLECCOB B MOHOOOMEHHBIX MEMOpaHax.

33 | [IpyHIMNIHAIBHBIE CXEMBI 2JIEKTPOIUAIM3HBIX ANAPATOB.

34 | duanus. O6paTHbIil ocMoc. [Iporiecchl, mpoTeKarye B yCTaHOBKAX.

35 | XapakTepucTUKH MeMOpaH.

36 | TpeGoBaHMs K Ka4eCTBY UCXOAHOU BOJbI, 00pabaThiBaeMOil MEMOpaHHBIMU CIIOCOOAMHU.

37 | Ilpoueccsl abcopbunu U 1ecOpOIUH ra30B.

38 | TexHosorust [ea’pauu BOJIbI.

39 | Texnonorus aekapOOHU3ALMU BOJIBI.

40 | XuMHUeCKHE METObI YIAJIEHUS U3 BOJIbI KOPPO3HMOHHO-aIPECCUBHBIX a30B.

41 | O6paboTka BOABI JUIsl TIOJAYYEHHS] HEMPUKHUMAIONIETO IlaMa: o00paboTKa BOJBI
docdaramu, KOMIIIEKCOOOPA3YIOLIMMH BEIECTBAMH, istrd HTHHAKUITMHAMHU.

42 | MarauTHbI MeTO1 00paOOTKH BOJIBI.

43 | DneKTpOMarHUTHbIE U MarHUTHBIE (QUIIBTPHI ISl 00€3KeIe3UBAHUS BOIBI.

44 | Bonnoxumuyeckue pexunmbl (BXP) remnorexanuecknx 00bEKTOB.

KOMIICTCHIINU
CUHUTAKOTCA HE
OCBOCHHBIMH.
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45

[TyTu noCTyIUICHUS MPUMECe B IIMKJIBI MAPOTYPOMHHON YCTaHOBKH.

46 | IloBeneHnue npumeceid BOAHOTO TEIJIOHOCUTENSI B MAPOBOISIHOM TPaKTe.

47 | Hopmbl KauecTBa TEXHOJIOTHYECKUX BOJ: 100aBOYHON (00pabOTaHHOM ) BOJBI, MPSIMOM
1 00paTHOM BOJBI TEIJIOCETH, KOTJIOBOM BOJIBI M Mapa [s:IE:P}HapOBBIX KOTJIOB.

48 | XuMHUYECKHI KOHTPOJIb paboyvel cpe/ibl TEXHOJIOTHYECKUX KOHTYPOB.

49 | Cucrtema XUMHKO-TEXHOJIOTMUYECKOTO MOHUTOPHUHIA I  TEIUIOIHEPTreTUYECKHUX
00BEKTOB.

50 | Buasl KOppO3MOHHBIX MTPOLIECCOB.

51 | Xumuyeckas U 3J1€KTPOXUMHUUYECKAsi KOPPO3HUsL.

52 | O6pa3oBaHue 3alIUTHBIX OKCHUIHBIX IUICHOK KakK pellamuid (GakTop MacCUBAIIUU
METaJUIOB.

53 | Bunbl KOpPO3MOHHBIX MOBPEXKICHUHN Pa3IMYHBIX CTaJeH U CILIABOB.

54 | XapakTepucTUKa OCHOBHBIX METOJOB 3alllMThl METAJJIa MPHU IKCILUTyaTallud U MPOCTOAX
000pYyI0BaHUsl, BEIOOP THIA BOJHO-XHMHYECKOTO PEKIMA.

55 | OcHOBBI KOPPO3MOHHBIX MPOLIECCOB Ha 00OPYAOBAaHWU PAMOHHBIX TEIUIOBBIX CTAHIUN
(PTC) u kBapTaJabHBIX KOTEIbHBIX.

56 | XuMuyeckas 3aliuTa TEMJIOIHEPTreTUYECKOro 00OpyIoBaHMs. YCJIOBHS MPUMEHEHUS.
XHUMUYECKUE MATEPUAIIBI.

57 | BogHOXMMHYECKHE PEXUMBI CUCTEM OXJIAXKICHUSI KOHIEHCATOPOB.

58 | OcHOBHBIE (PU3UKO-XUMUYECKHE MTPOIIECCHI, MPOTEKAIONME B BOJHOM TEINIOHOCHUTEIIE.

59 | Tunsl 1 ycnoBusi 00pa30BaHus OTIOKEHUH B IPSIMOTOYHBIX M OapabaHHBIX KOTIIAX.

60 | Knaccudukaiys npoOMBIIIICHHBIX CTOUHBIX BOA. OCOOEHHOCTH WX OYHCTKH.

61 | MeToabl OYUCTKH MPOMBIIIJIEHHBIX CTOKOB OT HEPTEIIPOTYKTOB.

62 | Metoasl 06paboTKH BOJ MOCNIe KOHCEpBallUK 000pYA0BaHUs U KUCIOTHOW OYHUCTKH.

63 | Ilytu cokparieHusi 00beMa MPOMBIIIJIEHHBIX CTOKOB.
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7. Ilepeyenb TeM 1Jid pedepara o JUCHUIIMHE

Taomuma 7
K IIPAJIOKEHUIO 2

Ne HanmenoBaHue OLIEHOYHOTO CpeacTBa Kparkas IIpencraBienue
/T XapaKTEPUCTHUKA OLIEHOYHOTO
OLICHOYHOT'O cpencTBa B GOHT
CpCACTBA
Pacuer npon3BoANTENTFHOCTH BOAOIOATOTOBUTEIHLHOM YCTaHOBKHY. 3amurta pedepara Kommerenmuu
2 | Buasl Koppo3uu; OCHOBHBIE (haKTOPBI, BAUSIOIIME HA KOPPO3HUIO OBEPXHOCTEH HAarpeBa OCBOCHDI CCIIH
pedepat opopmieH
CHmxenne 0o0pa3oBaHUSI KOPPO3UH TPYOHBIX CHCTEM TEIUIOHEPTETHYECKOTr0 000pyIOBaHUs COOTBETCTBYOIIIM
XMMHYECKHM CIIOCOO0M 06pazom, B pedepare
4 | UccnenoBanue 3p(HEeKTUBHOCTH PEKUMOB PabOThI HHTHOUTOPOB KOPPO3HH NPe/CTABIEHO
5 | OnpeneneHue cKOpOCTH KOPPO3UU C MOMOIIBI0 Koppo3uMeTpa «IkcrepT 104» JIOCTaTOYHO
6 | Xumuueckas U 2IEKTPOXMMHUYECKAs KOPPO3Hs. obuMpHoe
7 | O6pa3oBaHKe 3aMIUTHBIX OKCHIHBIX [ICHOK KAK PElIaromuii (JakTop NacCUBAIUH METAILIOB. paccMOTpeHHE
BBIOPAHHOM TEMBI,
8 | XapakTepucTHKa OCHOBHBIX METOJOB 3alIUTHl METAJUIa TpPHU OJKCIUTyaTallid W TIPOCTOSX N —.
000py/I0BaHUsl, BBIOOP THIIA BOJHO-XMMHUYECKOTO peKHUMA. MaTepHana
9 | OcHOBBI KOPPO3HOHHBIX MPOLIECCOB Ha 000pPYA0BaHUU pailoHHBIX TeroBbIX cTaHuil (PTC) u 0C/IeI0BATEILHOE 1
KBApPTAJIbHBIX KOTEJIBHBIX. He CONEPKUT rpyOBIX
10 | Xumuyeckass 3alMTa TEIUIODHEPreTHYECKOro  O0OpYZOBaHUS. YCIOBHS IPUMEHEHHS. OLIMBOK, CTYIEHT
XUMHUYECKHE MaTepUaJIbL. CIIOCOBEH
11 | BorHOXMMHYECKHE PEKUMBI CUCTEM OXJIAXKICHHUS KOH/IEHCATOPOB. CAMOCTOSTENLHO
12 | OcHoBHBIE (PU3UKO-XMMHUECKHUE MTPOLIECCHI, TPOTEKAOLIUE B BOJHOM TEIIJIOHOCHUTETIE. U3JI0KUTh MaTepHal
13 | Tunsl 1 ycnoBust 00pa3oBaHUs OTJIOKEHUN B MPSIMOTOYHBIX KOTJIAX. pepepara Ha
JIOCTAaTOYHO BBICOKOM
14 | Tunsl 1 ycnoBust 00pa3oBaHus OTJIOKEHUN B OapaOaHHBIX KOTJax. ypOBHe.
15 | Knaccudukaius npoMbIIUIEHHBIX CTOYHBIX BOJA. OCOOEHHOCTH X OYHCTKH. Kommerenyu He
16 | MeTo/bl OYUCTKH MPOMBIIUICHHBIX CTOKOB OT HE()TEPOIYKTOB. OCBOCHBI CCJH
— BBIIIIETICPEUNCIICHHBIC
17 | Metojibl 06pabOTKH BOJ ITOCJIE€ KOHCEPBALMKM 000PYOBAHUSI U KUCJIOTHON OYMCTKH. TpeGoBaHHs He
18 | IlytH cokpaiienus 00beMa IPOMBIIIIJICHHBIX CTOKOB.
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19 | Xumuyeckue METObl YAAJICHUS U3 BOAbl KOPPO3UOHHO-aIPECCUBHBIX T'a30B.

20 | O6paboTKa BOJKI JJIs1 OJYYCHHS HEMPUKHUITIAIONIETO Mijjama: 00padoTka Boabl hocharamu.

21 | O6paboTka BOABI MJisi TOJNYYEHHUs HEMPHUKUIAIONICTO IIjlaMa: KOMIUIEKCOOOpa3yroIMMH
BELIECTBAMH.

22 | O6paboTKa BOJIBI TSI MOJTYYCHHS HETPUKUTIAIOIIETO IUTIaMA st HTHHAKATTHHAMH.

23 | KoHCTpyKIMH COBPEMEHHBIX MPSIMOTOYHBIX (DUIBTPOB

24 | KoHCTpyKIIMH COBPEMEHHBIX TPOTUBOTOYHBIX (PHILTPOB

25 | KoHCTpYKIMH COBPEMEHHBIX (PMIIBTPOB CMEIIAHHOTO JACHCTBUS C pereHepanueldl BHyTpU U BHE

Kopryca GuibTpa.

BBITIOJITHATOTCA.
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K IPUJIOKEHUIO 2
8. IlpuMepsl 32124 1JI NPAKTUYCCKHUX 3AHATUHI

3apaua 1: Onpenenuts npousBoautesnbHocTs BITY mma KOC, pabotatomeit Ha
TBEPAOM TOIUIMBE, MOIIHOCTHIO 3100 MBT npu yaenbHOM pacxoje
napa 4 T/MBT nist 6JI0KOB CBEpXKPUTHUIECKOTO JaBICHUS.

Pemienne: HMcxons w3 cymMmbl nmoTepb OoTonurenbHbIX TOL[ ycranaBimuBaeTcs
pacuetHass npousBoautenbHOCTh BIIY paBHas 3% cymmapHoi
HOMUHAJIBHOW MapOMPOU3BOIUTEIIBHOCTH YCTAHOBIIEHHBIX KOTJIOB.
Opy =4-3100 - 0,03 =372 1/u.

OTBeT: Opny =372 1/4.

3agaya 2: Onpenennts KOHIEHTPALMIO HOHOB Boaopoaa U pH Boxbl, B KOTOpOU
conepxkutcs Coy- = 3 X 10™*Mosb /1, a k03pGUIIMEHT aKTUBHOCTH

fOH_ = 0'8
Pemenue: AxtuBHOCTH HOHOB OH"

apy- = Coy- X foy- =3x107*x0,8=2,4%x10""*
ITokazarens nonos OH-
pOH =—lgagy- = —1g(2,4 x 107%) = 3,62
Bopopoaublii mokaszaren
pH =14 — pOH =14 - 3,62 =10,38
AxTtrBHOCTH HOHOB H*
ay+ = 107PH = 1071938 = 417 x 10711

KoHueHnTpaus noHoB BOJI0pOa

ay+ 4,17 x 1071 MT — 3KB
= =521x10"11 Mosb/n = 5,21 X 1078 ——
fH+ 0I8 JI

CH+ =

3apaua 4: Omnpenenure pazMep MPOAYBKHM CHUCTEMBI OOOPOTHOTO OXJIAXKICHUS,
CTAOMIIM3UPYIONIEeH MUPKYJSIUOHHYIO BOJY, W pacxoja J00aBOYHOU
BOJBI ITPU CHEAYIOIMX YCIOBHAX €€ paboTsr: JKy = 3,0 Mr-skxs/mm’; JK,

32



= 2,2 mr- 9kB/am>; OK = 16 mrO, /nm?®; t =42 °C; At =12 °C; P, = 0,5
%.

Pemenue: Jlng mnpemoTBpamieHusi OHMOJOTHYECKMX OOpacTaHWW B CHCTEMax
OXJIAXJEHHUS, a TaKXke B UeNAX yaajleHus CcHOpPMUPOBABIINXCS
OTJIOKCHUH  TPUMEHSIIOTCS  OYHCTKAa KOHICHCATOPHBIX  TPYyOOK
PE3MHOBBIMU IApUKaMHU U 00pabOTKa BOJIbI CHIIBHBIMU OKUCTUTEIISIMH.
MeToaoM CHUKEHHUS MUHEpATU3ALUU OXJIAXIAOIIEH BOJBI SIBISETCS
npoayBka COQ, T.e. OTBOA 4aCTH LHUPKYJIUPYIOLIEH BOABI C 3aMEHOMN
ee cBexed. Ilpu mnpomyBke NPOUCXOIUT oOOIIEe MOHMKEHHE
KOHLIEHTpALMi BCEX IIPUMECER, B TOM umcie, Kpome noHos Ca’' u
HCOs5", nonos CI' u SO4*, 4T0 CrIOCOOCTBYET OCIAGIEHUIO IPOLIECCOB
KOppo3un B 000poTHOM cucrteme. BwiBoa comneli u3 000OpOTHOMU
CHUCTEMBI OCYIIECTBIISICTCSI 3a CYET OPraHU30BAHHOM MPOAYBKH H
MOTEPh NPHU KaleIbHOM YHOCE W3 TpaJupHU. Tak Kak OCHOBHBIM
Ha3HAYEHUWEM TMPOAYBKHM SIBJSIETCS TMOJJIEp)KaHUEe KapOOHATHOM
KECTKOCTH UHUPKYJSIIUOHHOW BOJIBI HMKE MPEAEIbHO JOMYCTUMOU
Ky npeo, 3HAUEHHE TpeOyeMON MPOAYBKH MOXKHO OIIPENEIUTh U3
MOJU(DUITUPOBAHHBIX YPABHCHU:

H(K.rlpe,[((l:)yx-x + Pnpo;;) = >KK.;L06(PHCH + 1:)yH + Pnpoa)

OTKyJa
Pncn X >KK.;L06

Pnpo,a = K

—P

_ yH

K.IIpes, >KK.LL06

rae My o6 — KapOOHATHAs >KECTKOCTb BOJbI, J00ABIAEMON IS BOCIOIHEHHS
noreps B COO, Mr->kB/am>.

3uauenus Ky pe; OOBIYHO  ONPENENAIOTCS  ONBITHBIM — IyTEM IS
KOHKpETHBIX ycioBuil padotel COO. Ha ocHOBe 0000IIEHUSI OMBITHBIX JTaHHBIX
JUIs1 TOOABOYHBIX MPUPOIHBIX BOJ C OKUCISIEMOCTBIO 110 25 mrO»/nm?® B VHTEpBAJe
temmnepatyp oT 30 go 60 °C I'.E. Kpymenem O6bu1a npeaoxena dhopmyiia

028 x K _8+OK t — 40 0,28 x K,
' eipeR 3 g 0K 6_OK+(t—403
’ 7 7 10 )

rae OK — okucagseMocTs Boabl, MrO,/mMm;
K« — HeKapOoHaTHasl )KECTKOCTh BO/IBI, MT-9KB/IM>;
! — MakcuMaibHas Temmepatypa Boabl B cucteme, °C (mpu t < 40 °C B
ypaBHeHue nojictaBisitor ¢ = 40 °C).
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Tadoauna
IoTepu BoAbI ¢ KaneJbHbIM YHOCOM

Tun oxyaxaawIMX YCTPOMCTB v, %
Bbpe3ranpabie 6acceiHbI MPOU3BOAUTEILHOCTHIO Ootee 4000 1,5-1,2
OTKpBITHE TPATUPHH C PEIICTKAMHU 1,0-3,0
BaleHHbIe TPaipHH C TIOMAALI0 OPOIICHHUS, M>
10150 0,5-1,0
oosee 150 0,5
6osee 150 (¢ KamIeyI0BUTEISIMU) 0,05
BeHTunsTopHbIE I'paIUpHHU C KAIUICYJIOBUTEISIMU 0,2-0,3

IToTepu BOJbI Ha HCIIApEHUE B TPATUPHAX, %0, ONPENEISIOTCS B BUIE
Pucn = 0,16 XxXAt,

T X — JOJISl TETUIOTHI, OTIABAEMOMN OXJIAXAAIOIIEH BOJOW 3a CUET €€ UCTIAPEHHUS B
rpaaupue (merom — 1,0, 3umoii — 0,5, BecHoM u oceHbio — 0,75);
At — CHW)KEHHME TeMIepaTyphl B TpaJupHE.

[Torepu BojaBI B pe3ysbTaTe yHOCA Karelb kojeomtores ot 0,25-0,5 mo 1,5—
3,5% B 3aBUCHUMOCTH OT CKOPOCTH BETpa W THUIIA TPAJAUPHHU, a TAKKE 3aBUCIT OT

Hanuust 1 3QPEKTUBHOCTU PabOTHI OPBI3TOYJIOBUTENEH B TPATUPHSIX.

1) maxomum Ky ;1pen

028 % o, 16_42-40  28x(3-22) MT — 3KB
’ X = - - = e T o
K.IIpeJ 3 5 5 _ E 6 E N (42 _ 40)3 AM3
T 7 10

11,2 MI — 3KB
=40 ——

Hames =5 =40

2) onpenensieM P, AJisl OCEHHE-BECEHHETO Mepruoa:
Pucn =0,16%0,75%x12 = 1,44%j;
3) BeruncCIsEM Ppypoo
1,44 x 2,2

Pnpo,q= 4_22 —0,5=126%

4) paccuuTbiBaeM Py,s 17151 OCEHHE-BECEHHET0 TIepro/a:

Pos =1,44+0,5+ 1,26 =3,20 %;

5) B netHuit nepuox npu x = 1,0

Puen=0,16X1,0x12 = 1,92%;
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1,92 x 2,2

Pnpo,q = W - 0,5 = 1,85 %

Pros = Pucn + Pyu + Prpog = 1,92+ 0,5+ 1,85 = 4,27 %

OtmetnM, uyto veM MeHblIe PasHOCTh Ky ppen — Ky 106, TEM OObLIE

JOJDKHO OBITh 3HaYeHWe mpoayBKu. OObIYHO 1y1si 106aBouHOM BOmbI ¢ 2K, > 2,0
MI-3KB/IM® CTaOMJIM3ALUI0 LUPKYJIALIMOHHOW BOIBI IMPOBOAAT KOMILIEKCHBIM
METO/IOM, COBMEIIAIONIMM TPOAYBKY M 0OOpabOTKY NMPKYJISIUOHHON BOJBI
XUMHUYECKUMH  peareHTaMH, K  TOCIEQHEd  OTHOCAT  MOJKHUCIIEHHUE,
dbocdatupoBanue, pekapOOHU3AINIO THIMOBBIMH Ta3aMH.

[Tonkucnenne UUPKYIAIMUOHHOW BOABI MPOBOJIUTCS B IEISX YACTUYHOTO
cHwkenus K, 10 3HAYEHHsA, PABHOTO WM HECKOIBKO HIKE My ppes, ©

ucnonb3zoBanueM H>SO, B kauecTBe Haubojee JAEMIEBOTO W JOCTYIIHOTO
peareHTta. BBeneHHas B BOJYy KHCIOTa pas3iaraeT TUAPOKAPOOHAT KajbLUs IO
peakuuu

Ca(HCO3)2 + H,SO4 — CaSO,4 + 2H,0 + 2C0O,

B nonosHeHune K pa3pylIeHHIO MOTEHUMAJbHOTO HaKUIIEoOpa3oBaTes
Ca(HCOs3), npu mnoxakucnenuun Bbiaensercs CO;, KOTOpbIA CTaOWIU3UPYET
OCTaBIIYyIOCS 4acTh TuapokapOoHata kambiust (MK, ,.). [locaegHuit ciyxur
OydepoM, NpeoXpaHAIOIIUM CUCTEMY OT MEPEKUCICHHUS BOJbl U COOTBETCTBEHHO
OT UHTEHCU(PUKAUHU Koppo3un. 3HaueHue K, . HaXOAUTCSA U3 COOTHOLLIEHUS

Wooer = Hmpoy X Dt TRy 14126
K.OCT K.npen PH .t P ut Pn 1,44+ 1+ 1,26
c y poA
MI' — JKB
=0244 ———
JIM

Pacxon TexHu4yeckon cepHOM KUCIIOTHI 0, T/4, Ha 00pabOTKy OXJIaXkTaroIIei
BOJIBI TTOICUMTHIBACTCS 10 HAMACHHOMY 3HaueHUt0 K, ... B BHIIC

49 X Quupx X Pyos
O = 100 X K X (>KK.;[06 - >KK.OCT)
B 49 x 28000 x 4,27

B 100 x 0,93

X (2,2—-0,244) =123216,068 r/u

rae Quupx — PACXOJ OXJIAXKIAIOIIEH BOIBI B CHCTEME, M/d;
P06 — m00aBKa B CHCTEMY OXJIAKAAFOLIEH BOABI, Y0;
K — conepxkanue H>SO4 B TEXHUYECKOM MPOAYKTE, AOJIU €TUHHULIBL.
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OtBet: 0,= 123216,068 r/y; IHena H,SO4 = 3300py0/T,
Torna —=-29%8 » 3300 = 406,6 py6,/u
1000000
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K IPUJIOKEHUIO 2
9. JK3aMeHAIIHOHHBIE OMJIETHI

MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCHUIMCKOI OENEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHVE BBICIIEI'O OBPA3OBAHIIA

«MOCKOBCKHHA MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKI/IFI MHOJINTEX)

®dakynpTeT ypOAaHUCTUKU M TOPOACKOT0 X03s1iicTBa, Kagenpa « [ I[poMbINUIeHHAs TETUIOIHEPTETHKAY
Huctunnnna « PU3HKO-XUMHUECKHE OCHOBBI BOJOTIOATOTOBKID

Oo6pasoBarenbHas nporpamma 13.03.01 «TermnosHepreTrka U TEIUIOTEXHUKA

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBINA BUIET Ne 1.

1. EcTecTBEHHBIN XMMHYECKUH COCTAB MOBCPXHOCTHBIX U IMMOA3CMHBIX ITPUPOAHBIX BO.
2. TexHOJIOTHS HOHUTHOTO (XI/IMI/I‘ICCKOI"O) 00ecCcoInBaHMs BOJHGI.
3. 3JI€KTpOMaFHI/ITHI)I€ 1 MarHuTHBIC (bI/IJII)TpI)I JUIA 00e3KEIC3UBAHUS BOJBbI.

VYTBepkaeHo Ha 3acenaHuu Kadeapsl «[IpoMbIlUIEHHAS TEITIO3HEPT €THKA 20 r., mpotokon Ne

3aB. kadeapoit /JI.A. Maprormn/

MUHHCTEPCTBO OBPA3OBAHUS U HAYKH POCCUICKOM ®EJIEPALINA
MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHNS POCCUICKOM ®ENEPALIHI

®EJIEPAJIBHOE [OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXIEHUE BBICLIIETO OBPA3OBAHUS
«MOCKOBCKHWI MOJIUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHUH MMOJIUTEX)

®akynpTeT ypOaHUCTUKH U TOPOACKOTO X03s1iCTBa, Kadenapa « IpoMBbIIITIeHHast TEIUI0IHEPTETHKaY
Jucnunnnza « DU3HKO-XUMUYECKUE OCHOBBI BOJOIOATOTOBKI

Ob6pasoarenpHas nporpamma 13.03.01 «TerrosHepreTHKa U TEIUIOTEXHUKAY

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBINA BUJIET Ne 2.

1. JKectkoctb, mienodHocts, pH, OKHCIAAEMOCTb, KOHLEHTpALMs MOHOB, KOHILIEHTpALUs
rpy0oIMCIIEpCHBIX IPUMECEH, CyXOl OCTaTOK, MPOKAJIEHHbII 0CTaTOK.

2. Ilpoueccel nocnenosareasHoro H OH noHnpoBanus BOzbI.

3. Bonnoxumuueckue pexumsl (BXP) rennorexunueckux oObEKTOB.

YTBepkaeHo Ha 3acenanuu Kadenpsl «[[poMBIIIIEHHAS TETTIOOHEPTETHKA 20 r., mpoTokon Ne

3aB. xadenpoit /JI.A. Maprommn/
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MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHUS POCCUIICKOUN ®EAEPAIIIN
®EJIEPAJIBHOE ['OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXIEHUE BBICLIIETO OBPA3OBAHUS
«MOCKOBCKWI MOJUTEXHUYECKUI YHUBEPCUTET»

(MOCKOBCKHWH MOJINTEX)

®DakynpTeT ypOaHUCTHKH U TOPOACKOTO XO35MCTBA, Kadenpa « IpoMbIIIIIeHHAs TEIUIOIHEPTETHKA
JucnummHa «PU3HKO-XUMUYECKHE OCHOBBI BOJOIIOATOTOBKI

Ob6pazoarenpHas nporpamma 13.03.01 «TermmosHepreTrka U TEIUIOTEXHIKA

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBIN BUIET Ne 3.

1. 3arps3HeHue MPUPOAHBIX BOJIOEMOB CTOKAMHU IMPOMBIIUICHHBIX, CEIbCKOXO3SIMCTBEHHBIX WU
KOMMYHAJIbHBIX MPEINPUITHIA.

2. IlpuHnMnuambHBIE CXEMbl HOHUTHOTO O00ECCONMBAHUS BOABI C OJHOM W HECKOJIbKUMH
crynensmu pazaensHoro H OH nonuposanus.

3. IlyTH mocTymuieHus MpUMecel B IIUKIIBI TAPOTYPOMHHON yCTaHOBKH.

YTBepkaeHo Ha 3aceaHnuu Kadeapsl «[IpoMbIIUIEHHAS TEITIO3HEPT €THKA 20 r., mpotokon Ne

3aB. kadeapoit /J1.A. Maprotmn/
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