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1. Lenu, 3a7a4u ¥ IVIaHUPYeMble pe3yJbTaThl 00y4eHHs M0 IMCHUILIHHE

K

OCHOBHBIM meJasam OCBOCHU: JUCLHUITIINHBI «DU3HKO-XUMUYCCKHUE OCHOBBI

BOOOIIOATOTOBKU» CIEAYET OTHCECTH (bOpMI/IpOBaHI/Ie 3HAHUM O:

K

COBPEMEHHBIX METOJax O0OpabOTKM BOJBI JJS PA3JIMYHBIX YCIOBUM  PabOTHI
TEIJIOOHEPreTUIECKOTO 000PYI0BaHNUS;
METO/IaX COCTaBJICHUS OOIIEH CXeMbl TEXHOJIOIMYECKOro Mpolecca Mpu NPUMEHEHUH
Pa3IMYHBIX METOJ0B 00PaOOTKH BOJIBI IJIs1 KOTEIBHBIX U TEIJIOBBIX JJICKTPOCTAHIINM;
COBPEMEHHBIX TEXHOJOTHUSX OYUCTKH TEIUIOHOCHUTENS U O0ECIEeYCHHH ONTUMAIBHOTO
BOJIHO-XxUMHUUeckoro pexuma Ha TOC u ADC.

OCHOBHBIM 3aJayaM OCBOCHHUS JAUCHUIUIMHBI «DU3HKO-XMMHYECKHE OCHOBBI

BOOOIIOATOTOBKK» CICAYET OTHCCTH:

3HAKOMCTBO C TE€XHOJIOTMYECKMMHU MPOIIECCAMH IPHU MOJATOTOBKE J100aBOYHOM BOJBI Ha
TOC u ADC;

3HAKOMCTBO C COBPEMEHHBIMH METOJIaMHM HCCJICIOBAaHMSI CBOMCTB TETUIOHOCUTENS Ha
TOC u ADC;

3HAKOMCTBO C WHoOpManueii 00 OpraHu3alii ONTHUMAIBHBIX BOIHO-XUMHUYECKUX
pexumoB Ha TOC u ADC;

MOJIyYeHUE HABBIKOB MPUHUMATh U OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHUE PEIICHUS
OpU TOCJHENYIONeM TMPOSKTUPOBAHUM U OKCIUTyaTalldd YCTAaHOBOK 110 OYHCTKE
n00aBOYHOM BOJBI M 00ECIICYCHUIO ONTUMAIIBHOTO BOAHO-XHUMHUYECKOTO pexuma Ha TOC
u ADC.

OO6yuenne no aucuurUinHe «OU3HKO-XMMHYECKHE OCHOBBI BOJOMOATOTOBKU» HAMPABIECHO
Ha (OPMUPOBAHHE Y O0YUAIOITUXCS CIETYIOMUX KOMIIETEHIINN:

Koa u HauMeHOBaHHEe KOMIIETEHIMH ](IH}]]/IKaTopr JAOCTUKCHHUA KOMIICTCHIIUHA

OIIK-3. Crioco6eH npuMeHsTh
COOTBETCTBYIOIIUHN (HPU3UKO-MATEMATHUECKUMA
anmnapar, METObl aHaJIN3a U MOJIEIMPOBaHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTATBHOTO
UCCIIEIOBaHMS ITPU PELICHUH POQeCCHOHATBHBIX

3aaa4d

HNOIIK-3.2. [IpumeHsieT MaTeMaTHIeCKUui
anmapar TeopuH (QyHKIIMH HECKOIbKUX
MIEPEMEHHBIX, TEOPUHN PYHKIIHMH
KOMIUIEKCHOT'O IEPEMEHHOT0, TEOPUHU PSIOB,
Teopuu AU PepeHInanbHbIX YPAaBHEHUI;
HOIIK-3.7. IlemoHCTpUpYy€ET NOHUMaHKE
XUMHYECKHUX IPOIECCOB.

2. MecTo IMCHUIUINHBI B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMMbl

JlucrunianHa OTHOCUTCSA K 00s3aTesibHON yacT 6soka b1.1.24.

«DU3MKO-XMMHUYECKHE OCHOBBI  BOJIOMOATOTOBKHM»  B3aMMOCBSI3aHA  JIOTHYECKH U
COAEPKATEITBHO-METOAUYECKH CO CIEIYIOMMMU JUCHUIUTMHAMU 1 nipakTukamu OOIT:

B o6s3arenbroii yactu (b1.1):

O06opynoBaHNe ¥ YCTAHOBKH BOJIOMIOATOTOBUTEIBHBIX CUCTEM;
I'mpporazonunamuka;
TexHuuyeckas TepMOJUHAMUKA.

B oOs3arenshHoit wactu Monaynb «be30macHOCTh JKU3HENEATEIHbHOCTH U BOCHHAS
MOJITOTOBKay:

— be3onacHocTh KHUBHCACATCIIbHOCTH.

B  oOs3arenbHoii  yactm  Monynp «MareMaThueckne M €CTECTBEHHO-HAy4YHBIC
JUCLUATIIIMHBDY ;

Xumus;
dusuka.




B gacrtu, popmupyemoii yuactHukamu odpazoBarenbHbix otHomenui (b1.2):
— DOHeprocOepekeHHe B TEIMJIOIHEPIeTUKE U TEIUIOTEXHUKE;
— IlnanupoBaHMe U OpraHU3aLus KCIUTyaTallMd TEIUIOAHEPTETUUECKUX YCTAHOBOK U
CHCTEM;
— OKcIulyaTauus TeIUI0PHEPreTUUECKUX YCTAHOBOK U CUCTEM.

3. CTpykKTypa u coaep;KaHue IUCUUIIIHHbI

OO0mast TpyJOoeMKOCTh IUCIHHILTUHBI cocTaBisieT 4 3adeTHbix(e) emaunuil(bl) (144 yaca).
Nzyuaercs Ha 6 cemecTtpe ouHoro oOydeHuss u Ha 10 cemectpe 3aouHoro oOyuenus. dopma
MIPOMEKYTOUHOM aTTecTallu: 3K3aMeH.

3.1 Buabl y4eOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas dpopma oOydeHUs

Ne i/m Buj yueOHoii padoThl KosanyectBo yacos Cemectp 6
1 AyIUTOpPHBbIE 3aHATHS 72 72
B Tom unce:
1.1 Jlexuun 36 36
1.2 CeMHHapCKUE/TIPAKTHYCCKUE 3aHITHS 36 36
1.3 JlaGoparopHble 3aHATHS — —
2 CamocrosiTejibHas padora 72 72
B Tom unce:
2.1 Pedepar 10 10
2.2 Jlokiaz ¢ mpe3eHTanuein 22 22
2.3 CaMOoCTOsITeTbHOE U3YUCHHE 40 40
3 IIpome:xxyTOoUuHasI aTTECTAIUA
3auet/aud.3a4eT/sK3aMeH IK3aMeH
Hroro 144 144

3.1.2. 3aounas popma oOyueHus

Ne i/m Bup yueoHoii paéoTsl KoauyecTBo yacos Cemectp 10
1 AyIMTOPHBbIC 3aHATHS 18 18
B ToMm uucne:
1.1 | Jlekuun 8 8
1.2 | CemuHapcKHe/IPaKTHUECKUE 3aHATUS 10 10
1.3 | JlaBopaTopHble 3aHSTH — —
2 CamocrosiTeibHast padoTa 126 126
B ToM uucne:
2.1 | Pedepar 10 10
2.2 | Joxnan c npe3eHTauuein 26 26
2.3 CaMocCTOsATEIbHOE U3YUECHHE 90 90
3 IIpomeskyTOUHAs aTTeCTALMS
3auet/mud.3aueT/3K3aMeH IK3aMeH
Htoro 144 144




3.2 Temaruvyeckuil JIaH U3Yy4YeHUS U CHUTIIHHBI

3.2.1. Ounas popma oOydeHUs
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Tema 1. OOm1as xapakTepUCTHKA
1 L1as xapaxtep 15 | 4 4 7
JTUCIUILTAHBI
) Tema 2. BogHo-XxuMHUECKHE PEKUMBbI 15 4 4 7
teriorenepupytoneit ycranosku (TIY)
3 Tewma 3. [IpeaBapurenbHast O4MCTKa BOJIBI 15 4 4 7
METOJIaMU KOAryJISIIMK U OCAXKICHUS
Tema 4. OcBetieHre BOJbl METOIaMU
4 A A 12 | 2 2 8
(buIbTpOBaHUS
Tema 5. O6paboTKa BOJIbI 10 METO
5 P A o 16 | 4 4 8
MOHHOTO 00MeHa
Tema 6. MemOpaHHast TEXHOJIOTHSI
6 P 12 | 2 2 8
BO000paboTKH
Tema 7. OuucTka BOJBI OT PACTBOPEHHBIX
7 ABL O PacTsop 15 | 4 4 7
ra3oB
3 Tema 8. Marautssie MeTobI 00paboTKH 12 ) ) 3
BOJIbI M 00paboTKa BOJIbl peareHTaMu
9 | Tema 9. [Ipouecchl KOPpO3UH METAJLIOB 17 6 6 5
10 | Tema 10. [IpomblIlIIEeHHBIE CTOYHBIC BOJIBI 15 4 4 7
Hroro | 144 | 36 36 72
3.2.2. 3aouHas ¢popma oOydeHus
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1 Tewma 1. OGmas XxapakKTepPUCTHKA JUCITUTITMHBI 15 1 12
’ Tema 2. BogHO-XMMHUECKHE PEKUMBI 15 ’ 12
Tertorenepupyronieii ycranoBku (TI'Y)
3 Tewma 3. [IpeaBaputenbHast O4MCTKa BOJBI 15 ’ 12
METOJIaMU KOAryJIiliuK U OCAXICHHUS
Tema 4. OcBeTiieHHE BOJbI METOJaMU
4 A A 12 2 13

(bunpTpoBaHUS




5 Tema 5. O6paboTka BOJIbI IO METOAY UOHHOTO 16 ) 13
oOMeHa

6 Tema 6. MeMOpaHHast TEXHOJIOTUS 0 | 13
BOJI000PAOOTKH

7 Tema 7. OuncTka BO/ibI OT PACTBOPEHHBIX 15 | 2 12
ra3os
Tema 8. MarautHble METOJIbI 0OPaOOTKH BOJIBI

8 12 1 13
1 00paboTKa BOJIbI peareHTaMH

9 | Tema 9. IIporiecchl KOPPO3UKH METATIOB 17 1 14

10 | Tema 10. ITpoMBbIlIIIEHHBIE CTOUYHBIE BOJIBI 15 1 2 12

Hroro | 144 | 8 10 126

3.3 Conep:xkanue THCUMILIMHBI

Tema 1. O0mas xapakTepucTHKA JUCHUILIIHHBI

OcHoBHble OHATHS. VcIIo/Ib30BaHKE BOJbI B TEIJIOPHEPreTUKE. 3HAUEHUE BOIONOIIOTOBKU
TEIUIOBBIX AEKTpocTaHUMN. TUnMuHbIe cXeMbl 0OpallleHus BOJIbI B KOTEIbHBIX U Ha TOLI.

Tema 2. Bogno-xumMu4eckue pe;kumMbl Teruiorenepupytomeii ycranosku (TT'Y)

IIpumecu npUpOIHBIX U KOHTYPHBIX BOJ. IIprunHbI 3arps3HeHNs BOJbl, LIUPKYJINPYIOLIEH B
TEIUIOPHEPreTUUECKUX yCTaHOBKax. Kiaccugukanus M XapakTEepUCTUKA NpPUMECEd MPUPOAHBIX
BoJ. XapaKTepUCTHKa KauyecTBa KOHTYpHbIX BoJ. [loka3arenu kadectBa BoAbl. JKeCTKOCTH BOJBI.
[IlenoyHOCTH BOJIBI.

Tema 3. IIpeaBapuresibHAsE 0YMCTKA BOJAbI METOAAMHU KOATYJISILUHA M OCAKICHUS

[IpenBaputenbHas ouncTka BoAbl. OOmas XapakTepUCTHKAa METOAOB MPEAOYHCTKH.
OO6paGoTka BOAbl peareHTaMu - ocaauTesnsMu. Koarymduuss  KOJUIOMJIHBIX — IPHUMeEcei.
O6opyoBaHue MpeABaApUTENBHON OUYUCTKU C OCBETJIMTESIMU U €T0 SKCILTyaTalusl.

Tema 4. OcBetiieHHe BOAbI MeTOAAMH (PHILTPOBAHHSA

OO6mue nonoxxeHus. TexXHOIOTHsS OCBETJIEHUS BOJbl HAa HACBHIMHBIX (uiabTpax. Ouuncrtka
KOHJIEHCATOB 3JIEKTPOMArHUTHBIMU (PUIIBTPAMHU.

Tema 5. O6padoTka BOABI 10 METOY HOHHOT0 0OMeHa

OOmume cBeaeHus 00 HMOHHUTAX U 3aKOHOMEPHOCTAX HMOHOOOMEHHBIX IPOIECCOB.
TexHonornueckne XapakTepUCTUKHM HOHUTOB. TEeXHOJOrHss HOHHOro obmeHa. OOopynoBaHUE
VOHWTHOM YacTU BOJONOAIOTOBUTENIBHBIX YCTAHOBOK. TEXHOJIIOTMYECKHME CXEMbl HOHUTHBIX
YCTaHOBOK. DKCIUTyaTalusi GUIbTPOB.

Tema 6. MeMOpaHHasi TEXHOJIOTUs BOA000OPadOTKH

OOme TONOXKEeHHUsT MEMOpaHHBIX METOJOB OUYUCTKH Bojabl. CpaBHEHHE C JpyrUMH
METOIaMH BOJI000pa0OTKH.

Tema 7. OuncTKa BOABI OT PACTBOPEHHBIX I'a30B

OOmue TMoNoXKEeHHUs] MPOLECCOB BBIACNEHUS Ta30B M3 BOJbL. TexHOJOrus yJalleHus
JMOKCHIa yriepoa B JekapOoHu3aTope. TexXHOIOorus yAajdeHus Ta30B U3 BOJbI B Jlea’paTopax.

Tema 8. MaruuTHbie MeTO/IbI 00Pa0OTKHU BOAbI M 00pa00oTKAa BOAbI peareHTaMu

OO6paboTka BOJIBI AJIS MOJTyYEHHs] HEPUKHUIIAIOIIETo 1utaMa: oopaboTka Bojabl hocharamu,
KOMIUIEKCOOOpa3yIOUMMH BEIECTBAMH, aHTUHAKUIIMHAMH. MarHuTHelii MeTo1 00pabOTKU BOJIBI.
DJEeKTPOMAarHUTHBIE U MAarHUTHBIE (MIIBTPHI ISl 00€3KeJIe3UBaHUS BOIBI.

Tema 9. IIpoueccbl KOPPO3UM METALIIOB

Bunbl KOppPO3MOHHBIX TPOLECCOB. XHUMHYECKass M DJIEKTPOXUMHUYECKAs KOPPO3HSL.
OO0pa3oBaHue 3alIUTHBIX OKCUHBIX IUICHOK KaK peIaroluil (akTop naccuBalii MeTaIoB. Buas
KOPPO3UOHHBIX MOBPEXKIEHUIN Pa3IMUHBIX CTAJIEH U CIIJIaBOB. XapaKTEPUCTHKA OCHOBHBIX METOJI0B
3alIUThl METaJlJIa MPHU SKCILTyaTallii U IPOCTOSAX 000PYIOBaHUs, BBIOOP THIIA BOJAHO-XMMHUYECKOTO
pexkuma. OCHOBBI KOPPO3MOHHBIX IPOLIECCOB HAa OO0OPYAOBAaHMHM PAMOHHBIX TEMJIOBBIX CTaHIIHHA




(PTC) u xBapTanbHBIX KOTEIHHBIX. XUMUYECKAs 3aIIMTA TEIUIOPHEPTETHYECKOTO 00OPYTIOBAHHUS.
YcnoBus npuMeHeHHs. XUMUYECKHE MaTePHUAaIbl.

Tema 10. IIpombilIeHHBbIE CTOYHBIE BOABI

Knaccudukanus npoMBIIUIEHHBIX CTOYHBIX BOJ. OcCOOEHHOCTH HMX OYHCTKH. MeTozbl
OUMCTKHA TPOMBIIIJICHHBIX CTOKOB OT He(TenpoaykToB. Meroabl 00pabOTKM BOJ TOCIE
KOHCEpBalUuKU 000PYIOBaHUA U KUCIOTHOM ouncTku. [1yTH cokpalieHus: IpOMBILIUIEHHBIX CTOKOB.

3.4 Temaruka ceMMHAPCKUX/NMIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/IpakTUYECKUE 3aHATUS

Ne TeMbl

n/n CEMUHAPCKHUX/TIPAKTUICCKUX 3aHATHH
1 [TpakTrueckoe 3ansitue Nel. AHanu3 kauecTBa HCXOAHOUM Boibl. YacTs |
2 [IpakTrueckoe 3anstue No2. Ananu3 KkauyecTBa UCXOAHOM BoAbl. HacTp 2
3 [Ipaktrueckoe 3anstue Ne3. Onpezenenne NpoOu3BOUTEILHOCTH

BOJIONOJATOTOBUTENIbHOM YCTaHOBKHU. YacTp 1

[Ipaktuueckoe 3anstue Ned. Onpesenenne nNpou3BOAUTEIbHOCTH
BOJIONOJATOTOBUTENIbHOM YCTaHOBKHU. YacTp 2

5 [TpakTrueckoe 3ansstue NoS. Pacuer KOHIIEHTpaluii NpUMECEN B BOJIE
6 [IpakTuueckoe 3ansatue Ne6. Y nanenue npumecen u3 Bojsl. Yacts 1
7 [IpakTuueckoe 3anstue No7. Y nanenue npumecei u3 Bojsl. Yactp 2
8

9

o

[IpakTuueckoe 3anarue Ne§. Y nanenue npumeceit u3 Boasl. Yacte 3

[Tpaktuyeckoe 3ansatue Ne9. OnpeneneHue oOueH MET0YHOCTH U KecTKOocTH. YacTs 1
10 | Ilpaktuyeckoe 3anatue Nel(. Onpesenenne 00MIeH MeI09YHOCTH U )KeCcTKOoCTH. YacTs 2
11 [Tpaktuueckoe 3anatue Nell. Onpenenenne o01IeH MEI0YHOCTH U KeCTKOCTH. YacTh 3
12 | IIpakTnueckoe 3ansaTue Nel2. OnpeneneHue TEXHUKO-DKOHOMUUYECKUX MTOKa3aTeen
BOJIONTOAIOTOBUTEIBLHOM YCTaHOBKHU. YacTsp 1

13 | IIpakTnueckoe 3ansaTue Nel3. OnpeneneHue TEXHUKO-9KOHOMUUYECKUX MTOKa3aTenen
BOJIOTIOJITOTOBUTENILHOM YCTaHOBKHU. YacTp 2

14 | IIpaktnueckoe 3ansitue Nel4. @uibTpoBasibHble yCcTaHOBKH. YacTs |

15 [IpakTnueckoe 3anatue NelS. @unbTpoBasibHbIe YCTaHOBKH. YacTp 2

16 | IIpakTrueckoe 3austre Nel6. [IpenoTepamienue 6uonornyecux ooOpacTaHuii B cucreMax
oxyaxkaenus. Yacts 1

17 | Ilpaktrueckoe 3austue Nel7. [IpenoTepamienue 6uonornyecux odpactaHuii B cucreMax
oxylaxkaenus. Yacte 2

18 [Tpaktnueckoe 3ansitue Nel8. Bogonoaroroska TOLI. Jloknan ¢ npe3eHTanuen

4. YuyeOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 00ecIeYeHue

4.1 Hopmatusnsbie 1okyMeHTbI H 'OCTsb1

1. TOCT 4.472-87 «Cucrema mnoka3ateneil kauectBa mnpoaykuuu. OOopyaoBaHue
BOJIOMOJATOTOBKU ISl JHEPTeTUYECKUX KOTJIOB M KOTJOB MPOMBIIUIEHHBIX MPEINPUITHHA.
HomeHnknarypa nokasarenein».

2. TOCT P 55682.12-2013 «Kotaer BoOmoTpyOHBIE M KOTEIHHO-BCIIOMOTATEIIbHOE
obopynoBanue. Yacts 12. TpebGoBaHMs K KaueCTBY MUTATEILHONW M KOTEIBHOW BOJIBI».

3. TOCT P 59514-2021 «KauectBo Boapl. CuCTeMBbl aBTOMAaTHYECKOTO KOHTPOJIS
3arpsI3HAOIIMX BELLECTBY.



4. CTO 70238424.27.100.013-2009. «BoaonoaroroBuTenbHbIE YCTAaHOBKUM U BOJIHO-
xuMuueckuii pexxum TOCy.

5. CTO 70238424.27.100.027-2009 «BoaonoAroToBUTEIbHbIE YCTAaHOBKH M  BOJHO-
xumuueckuit pexxum TOC. Opranuzanus dSKCIuTyaTallud U TeXHUYECKoe oOcaykuBaHue. Hopmel u

TpeOOBAHU.
6. @3 PO Ne 7-03 ot 10.01.2002 r. «O6 0XpaHe OKPYKAIOIICH CPEIbI».

4.2  OcHoBHasi JuUTepatypa

1. 3uranmmna, C.K. Bomonoaroroska: yueonoe nmocodue anst CIIO / C.K. 3uranmmuna, A.A.
Kynunos. — Caparos: Ilpodo6pazosanue, 2022. — 87 c¢. — ISBN 978-5-4488-1398-6. — Tekcr:
anekrporHbii // OBC PROFobpazoBanue: [caiit]. — URL: https://profspo.ru/books/116255.

2. Kcenodontos, b.C. OcHOBBI BOAOMOATOTOBKH U BOJOOTBeIeHUS: yueOHOe ocooue / b.C.
KcenodontoB. — MockBa: MTH®PA-M, 2022. — 256 c¢. + Jlon. Marepuaisl [DIEKTPOHHBINA pecypc].
— (Cpennee mpodeccuonaibHoe obpazoBanue). — DOI 10.12737/1222066. — ISBN 978-5-16-
016819-7. — Tekcrt: anekTponHsid. — URL: https://znanium.com/catalog/product/1222066.

3. BogonoaroroBka B sHepreTuke [DIEKTPOHHBIN pecypc]: yueOHOoe mocoOue aisi By30B /
A.C. Konrsrnos, B.M. JlaBeirun, B.®. OukoB — M.: U3parenbckuit njom MOU, 2016. — 3ari. ¢ Turt.
JKpaHa.

4. XKypuan «Bogoouncrtka. Bogonoaroroska. Bogocuna6xenue.» (https://vk.com/vvvpress).

4.3 JomoJHUTeJbHAs JUTEpPaTypa

1. Hukonaesa JI.LA. BojomoaroroBka Ha TEMJIOBBIX 3JIEKTPOCTAHLHUAX. MeMOpaHHbIE
texHonorun/ Yuednoe rmocooue / Henadounck: YD I1OUnk, 2015. — 128 c.

2. ®por b.H., IlepsoB A.I'. BomomoaroroBka. Yue6. ans By3oB: — M.: M3matenbcTBO
Acconuanuy CTpOUTENbHBIX By30B, 2014. — 512 c.

3. Korensnble ycranoBku. T. IV-18 / FO.A. Pyuneirun, E.D. I'mnpne, A.B. Cynakos u jp.;
nox pex. F0.C. Bacunbena, I'.I1. IlopuraeBa. — M.: Mammnoctpoenune, 2009. — 400 c.

4. A.H. Cepreena, C.II. Xapuenko. BHeapeHne HOBBIX TEXHOJIOTMH BOJOMOJATOTOBKH Ha
TOC. BecTHUK HHHOBAIIMOHHOTO €Bpa3uiickoro yHuBepcutera — 2014r. Nel.

5. Bepryno A.H., ®ecenko JIL.LH. Ouuncrtka Boabsl p. J[JoH ¢ wucCHodb30BaHUEM
O01oCcOpOIIMOHHO-MeMOpaHHON —~ TexHoJoTuu. HayuyHbli TNOTEHLMan pEeruoHoB Ha  CIyxOy
monepHu3auu — 2013r. Ne3(6) Towm 1.

6. Hepespko A.B., Kapuuukuit H.b., Uk B.A. Temodusnueckue cBONCTBa U CTPYKTypa
OTJIOKEHUH Ha TOBEPXHOCTSAX HArpeBa HHEPreTHYecKoro obopynoBaHus. M3BecTHst BbICIIMX
y4eOHBIX 3aBeIeHH U sHepreTrueckux oobenunenuit CHI'. Onepreruka — 2007r. Nel.

7. Anamos E.O., JIparynoB O.I'., Opnos B.B., Abaran JL.II. MammHocTtpoenue siiepHoit
TexHuku. Tom IV-25. B nByx kaurax. Kuaura 1. — M.: Mammnoctpoenue, 2005. — 960 c.

8. Bomonoaroroska: CnpaBounuk. / [lox pea. n.T.H., A€MCTBUTENBHOTO YjeHAa AKaJeMHUH
npomsinuieHHON 3konorun C.E. bennkosa. — M.: AkBa-Tepwm, 2007. — 240 c.

9. Kypuan «3ueprocoepexxkenue u Bomonoaroroska» (https://ruvoda.com/content/zhurnal-
energosberezhenie-i-vodopodgotovka-ves- arhiv).

10. XKypnan «Tennosneprerukay (http://www.tepen.ru).

11. Kypnan «Bogoouunctka» (panor.ru/magazines/vodoochistka.html).


https://gostrf.com/normadata/1/4293807/4293807056.htm
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_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_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/794/#book_name
http://www.tepen.ru/
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4.4 DueKkTpoHHBbIe 00pa3oBaTe/bHbIE Pecypchl

[IpoBeneHue 3aHATUIN U aTTECTAIMI BO3MOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CHCTEeMBI JUcTaHIMOHHOTO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP):

https://online.mospolytech.ru/course/view.php?id=10765.

Pazpaborannbsie JOP Britouaror:

—  TECTHI;

— MpaKTHYECKHE 3a/1aHus;

—  BHJICOMAaTEpHAIIbI,

—  JIeKUUH;

— TeMBI JUIg HanucaHus pedepara.

[Topsanox mpoBeneHUs padOT B AMCTaHIMOHHOM (hopMare yCTaHAaBIMBAETCS OTAEIbHBIMU
pacropsHKeHUSIMU TIPOPEKTOpa 1Mo Y4eOHOH paboTe W/Wi HEHTPOM yU4eOHO-METOJMYECKOM pabOoTHI.

Kaxnpiii  cTyneHT ofOecriedeH HMHIMBUAYalbHBIM HEOTPAHHMUYEHHBIM JOCTYIOM K

SIEKTPOHHBIM OubnMoTekam ynuBepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).
Cchlka Ha JIEKTPOHHYIO OUOIHMOTEKY:
https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5 JluneH3noOHHOE " CB0O0OIHO pacnpocTpaHsiemoe NMpPOorpamMMHoOe
o0ecreuenue

1. MoitOduc — poccuiickasi KOMIaHusA-pa3pabOTUYNK O€30MaCHBIX O(UCHBIX pEeIIeHUi A
oOLIeHHs 1 COBMECTHOM paboThl ¢ nokyMmeHTaMu (AnbprepHaruBa MS Office) https://myoffice.ru/

4.6 CoBpemeHHble Npo(eccHOHAIbHBbIE 0a3bl JAHHBIX M MH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Poccuiickas HanmoHanbHas 6ubnuorteka http://www.nlr.ru

OBbC «YHuBepcuterckas oubnuoreka onnaitn» https://biblioclub.ru/index.php
Hayunas snextponHas 6ubianorexa http://www.elibrary.ru

Poccuiickas rocynapctBenHas 6ubauoreka http://www.rsl.ru
O6pazoarensHas mwiathopma FOPAUT http://www.urait.ru

6. «TexdkcnepT» — CHpaBOYHAS CHCTEMa, MPEIOCTaBIISIONIas HOPMATHBHO-TEXHHYECKYIO,
HOPMAaTHUBHO-TIPaBOBYI0 HH(popMaruio https://Texakcnept.cailt/

7. HIT «ABOK» — [OMOIIHHMK HWHXEHEpa 10  OTOIUICHUIO,  BEHTHWJISIUU,
KOH/IMIIMOHUPOBAHUIO  BO3AyXa,  TEIUIOCHAOXKEHHWI0O M CTPOMTEIbHON  Teruiopu3uKe
https://www.abok.ru/

8. E-IOCBE — OnextponHbiii skonor. HesaBucumass uHpopMmanus O POCCUHCKUX
OpraHu3aIusIx, 0aza HOPMAaTHUBHBIX JTOKYMEHTOB " 3aKOHOJIaTEITHHBIX aKTOB
https://e-ecolog.ru/

MR

5. MaTepuajibHO-TeXHHUYECKOe oOecreyeHmne

Jlisg  mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCHOJB3YIOTCA ayAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKaMHU, MYJIbTUMEIUWHBIMH MPOEKTOPAMH W 3KPaHAMU:
AB2404, AB2415 u aynutopun ob6miero ¢onma. s mpoBeneHns CEeMUHAPCKUX M JIA0OPATOPHBIX
pabot ucnons3yrorcs ayauropun: AB2406, AB1101 u aynutopun koprnyca YPBAH. TEXHOI'PA /L


https://online.mospolytech.ru/course/view.php?id=10765
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
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MHHOBaIIMOHHO-00pa3oBaTeIbHOM — KOMIUIeKce  «TexHorpam», KOTOpBIM  pacrojio)KeH Ha
teppuropuu B/IHX.

6. MeToan4yeckue peKoMeH 1Al uu

6.1 MerToauueckne peKOMEHJANUM ISl TPeENoAaBaTe/si MO0 OPraHU3aALMU
00y4eHust

6.1.1 IlpenmomaBaresnbp OpraHu3yeT MpPeNoJaBaHUE JUCLUIUIMHBI B COOTBETCTBUHM C
tpeboBanusiMu  «[lomoxkeHust 00 opraHuzanuu 00pa30BATENBHOrO Mpouecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puiInanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHSTUM IpenofaBaTelb JOBOJAUT J0O CBEAEHHUS CTYJIEHTOB COJIEp)KaHUE
paboueit mporpammsl qucuuruiiHbl (PTIT).

6.1.3 IlpenogaBatens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHUIBI U (POPMBI MPOBECHHS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUM C TNPUMEHEHUEM TEXHOJOIMH JUCTAaHIMOHHOTO OOY4YEeHUS U CHCTEMBI
nucTaHiMoHHoro ooydyenust ynusepcurera (CLO Mockosckoro Ilonurexa);

— BUJBI, COAECpPKAHUE U MOPSAIOK IPOBEIEHHUS TEKYILIEro KOHTPOJIL YCIIEBAEMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPE/ICTB;

— @Qopmy, copepkaHHe M TOPAJOK IPOBEACHHUS IPOMEXKYTOYHOM aTrTecTalud B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEICTB, MpeaycMoTpeHHbM PIT/I.

6.1.4 IlpenogaBarenb JOBOAMT JO CBEAEHUS CTYAECHTOB IpadUK BBIIOJIHEHUS Y4YeOHBIX

pabot, npegycMotrpeHHbIx PIT/I.

6.1.5 IlpenongaBarens peKOMEHYET CTYJ€HTaM OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens MPeAOCTABIIAET MEPe]] MPOMEKYTOUHON aTTecTaluel (9K3aMEHOM WJTH
3a4€TOM) CIIMCOK BOIPOCOB JUISI TOJATOTOBKH.

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJAT JIEKIIMOHHBIE U MPAKTHUYECKUE (CEMUHApPCKUE)
3aHATUS, COTJIACYIOT TEMAaTHYECKUH IJIaH MPAKTUYECKUX 3aHATUH, YTOObI MCHOJB30BATH E€IUHYIO
cucteMy 0003HAaYEHUI, TEPMUHOB, OCHOBHBIX IMOHSATHI JIHUCHUIUIMHBIL.

6.1.8 Ilpu nNOArOTOBKE K CEMHUHApCKOMY 3aHSATHIO IO MEPEYHIO OOBSABICHHBIX TEM
IpenojaBaTeNto HeoOXOAMMO YTOYHMTH IUIaH UX MmpoBeaeHus, corimacHo PIIJ[, mpomymats
(GOpMYIMPOBKH U coziepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMHUTHCSA C
MEpPEYHEM BOIIPOCOB 10 TEME CEMHUHApA.

B xone ceMnHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh NMPAKTUYECKYHO 3HAYUMOCTH TEMBI
CEMHUHApPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXKJEeHUE Ka)I0Tro
yuebHoro Bompoca. Mcmonb3oBaTh (pOHTANbHBIM ONPOC /JaBas BO3MOXHOCTb BBICTYIHTb BCEM
CTyJI€HTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3aKim0uMTENBHON YacTH CEMHHAPCKOTO 3aHATHSI CIEAYET MOJABECTU UTOTHU: J1aTh OLIEHKY
BBICTYIUICHMM Ka)X/J0ro CTyJeHTa MU Y4eOHOHl TIpynmbl B 1LElIOM. PacKpbITh MOJOKUTEIbHBIE
CTOPOHBI U HEJAOCTATKU MPOBEAECHHOIO CEMUHAPCKOTO 3aHATHSA. OTBETUTh HA BOIIPOCHI CTYJEHTOB.
Boiaate 3amanus A1 caMOCTOSITENNbHOM pabOThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

6.1.9 LlenecooOpa3Ho B XO€ 3alUTHl pedepaToB, 1aOOPaTOPHBIX pabOT, KYPCOBBIX pabOT U
IIPOEKTOB 33/1aBaTh BBICTYMAIONIMM U ayJAUTOPUU JIOTIOJHUTENIbHBIE M YTOYHSIOIINE BOMPOCHI C
EJIBIO BBISICHEHUS UX MO3UIHIHA MO CYIIECTBY 00CYXIaeMbIX POOIeM.

Bo3moxHO mpoBeieHNe 3aHATHI U aTTeCTalllii B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CUCTEeMBI AuCTaHIIMOHHOTrO o0yueHus yauepcuteta (CIO Mockosckoro [Tonurexa).

6.1.10 Tlopsimoxk mpoBeaeHHS pabOT B JUCTAHIIMOHHOM (QopMare YCTaHABIMBACTCS
OTJCNBHBIMU PACIOPSHKCHUSAMHU TPOpPEKTOpa MO yueOHOH paboTe H/MIM LEHTpOM Yy4eOHO-
METOMYECKOM paOOTHI.
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6.2 MeTounquRne YKazaHus 1Jisd oﬁyqamumxca II0 OCBOCHHIO JUCHHUILINHBI

6.2.1 CryaeHTy HEOOXOIUMO COCTaBUThH Ui ceOsi TpadUK BBIIOJHEHUs YUeOHBIX padoT,
npexycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHWi JIpYrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Ilpu npoBeneHUU 3aHATUH W OPOLEAYP TEKYLIEH M NMPOMEKYTOUHOW aTTECTALUU C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(OPMALMOHHONW 00pa3oBaTeNbHON cpeabl AMCTAaHIIMOHHOIO
obpazoBanust ynusepcurera (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTAaKTHOM pabOTHI C
npernojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENbHON paboThl CTYACHT JAOJDKEH O0ECIeyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOIO IOJAKIIOUYEHUS K CHCTEMaM JAMCTaHLMOHHOIO
oOyuenusa. IIpu OTCYTCTBMM TakOW BO3MOXHOCTH OOCYIAUTh CHUTYalMI0 C IIPErnojaBaTeieM
JUCLUIUIAHBI.

6.2.3 K npomexxyTouHOM aTTecTal AOMYCKAIOTCs TOJIbKO 00ydYaromiuecs, BHIMOIHUBIINE
BCE BH/JIBI yueOHOI paboThI, MpeaycCMOTpeHHbIe pabouei mporpammoit nucturmmiinas (PI1IT).

7. ®oHx OLICHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHS

KoHTponb ycrneBaeMOCTM U KayecTBa IIOATOTOBKM IPOBOJUTCA B COOTBETCTBUE C
TpeOoBanusiMu  «llonmoxxenuss 00 opraHuzauuu 00pa3oBaTENbHOIO Ipolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTET»

JIJ1 KOHTpOJISI yCIIEeBaeMOCTH M KauecTBa OCBOCHMSI TUCIUIUIMHBI HACTOAIIEH MporpaMMon
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIA:

—  KOHTpOJIb TEKYIIEH ycrieBaeMOCTH (TEKYLINI KOHTPOJIb);

—  IPOMEXYTOYHas aTTeCTalusl.

B npornecce 00ydeHus: MCIOJIB3YIOTCS CIEAYIOIUE OLIEHOUHBbIE (OPMBI CaAMOCTOSTENBHOMN
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHBIX
aTTeCcTalWii: BBIIIOJHEHHE pacueTHO-rpaUuecKux 3aJaHUi U UX 3allliTa; TECTHI; 3alUTa pedepara;
BBICTYIUICHHE C JOKJIAQJ0M U DK3aMEH.

7.2 lIkana u KPpUTEPHH OLIEHMBAHUSA Pe3yJIbTATOB 00yUECHUS

[Tokazarenem OIlCHMBAHHS KOMIIETEHIIMH Ha pa3IMYHBIX »JTanax WX (QOPMUPOBAHUS
SBJISIETCSl JTOCTIDKEHHE OOYYAIOMIMMUCS TIAHUPYEMBIX PE3yJIbTaTOB OOyYEHHsI TO JAUCIUILUIMHE
(Momymio).

[[Ixanbl olleHUBaHUA PE3YJIbTATOB MPOMEKYTOUYHON aTTECTAIIUU U UX OMUCAHUE:

dopma IPOMEKYTOUHON aTTECTAMU: IK3aMEH.

[IpomexxyTounast arrectanus oOydaromuxcs B ¢GopMe 2JK3amMeHa MPOBOJUTCS TIO
pe3ylibTaTaM BBIIIOJIHEHHUSI BCEX BUIOB YU€OHOU pabOTHI, MPEAYCMOTPEHHBIX YIEOHBIM IIAHOM TIO
JAHHOW JUCIUIUIMHE (MOIYNIO), TPH JTOM YYHUTBHIBAIOTCS PE3YyJbTAaThl TEKYIIETO KOHTPOJIS
yCIeBaeMOCTH B TeueHHe cemecTpa. OIeHKa CTeNeH! TOCTIKEHUSI 00yYaroIIMMHUCS TUTAHUPYEMBIX
pe3yabTaTOB OOYyYEHHUS M0 JUCHUIUIMHE (MOIYII0) TPOBOJIUTCS TpErojaBaTeieM, BeIyIIUM
3aHIATHSI 10 JAUCUUIUIMHE (MOJIYJI0) METOJIOM JKCHEPTHOU oreHKU. [lo uToram mpomeKyTOYHOM
aTTeCTallid 10 JWCHHUIUIMHE (MOJIYJI0) BBICTABISCTCA OIEHKA «OTJIMYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIHHO» WU «HEYJIOBICTBOPUTEIHHO». HEoOXOAMMBIM YCIOBUEM MPOXOXKICHUS
MIPOMEKYTOUHOI aTTeCTaluy SIBJISIETCS BBIIIOJHEHUE BCEX BUIOB padOT, IPEIyCMOTPEHHBIX JaHHON
paboueii mporpamMmoii o AuCHUIIIHHE «DU3UKO-XMMHYECKHEe OCHOBBI BOJIOMOATOTOBKMY». Ha maty
MPOBEJCHUS MPOMEKYTOUHON aTTeCTallMd CTYICHTHI JOJKHBI BBINOJHUTH BCE BUIBI Y4eOHOMH
paboThI, MpeayCMOTPEHHBIE paboyeii MPorpaMMoi Mo TUCHUIUTHHE « DU3HKO-XUMHYECKHE OCHOBBI
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BOJIOTIOATOTOBKW», @ MMEHHO BBITIOJHHUTH pacueTHO-Tpaduueckue padoTsl — 18 pabot, 3amuTHTD
pedepar ¥ BBICTYNIUTH C JIOKJIAZAOM B 6 ceMecTpe o4HOro oOyuenus u 10 cemectpe 3a04HOTrO
00yueHusl.

IIIxasa onieHrBaHud I DK3aMeEHa:

[Ixana oreHuBaHusg Onucanue

OtnnuHO BrimonHeHs! Bce BUABI y4eOHOH paboThl, MPeayCMOTPEHHBIE YIeOHBIM
wiaHoM. CTyZeHT NEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,
HaBBIKOB TPUBEACHHBIM B TaOJHMIaX IOKa3aTeneil, omepupyer
IpUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH, HaBbIKAMU, IPUMEHSET UX B
CUTyallMsIX TOBBIIICHHOW COXHOCTH. Ilpm 3TOM MOryT OBITH
JIOIyIIEHbl HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHUS IpU
AQHAJIMTUYECKUX Ollepalusax, MEPEeHOCE 3HAaHUM M yMEHUU Ha HOBBIE,
HECTAaHIapPTHbBIE CUTYALUH.

Xopomio CryneHT moOKa3bplBa€T JOCTaTOYHBIM YPOBEHb TEOPETUYECKUX U
OPAaKTUYECKUX 3HAHWM, CBOOOJHO ONEpUpyeT KaTeropuajbHbIM
anmapaToM. YMeEeT aHaJIM3HpOBaTh IPAKTUYECKHE CHUTyallud, HO
JIOIyCKaeT HEKOTOpbIe MNOTpemHOCTH. OTBET IOCTPOEH JIOTUYHO,
MaTEpHaj U3J1aracTcsi PaMoOTHO.

VYnosnerBoputesnbHO | CTyIEHT  IOKa3blBa€T  3HAHME  OCHOBHOIO  JIEKIMOHHOTO H
IIPAaKTUYECKOr0 Marepuaina. B oTBere He Bceraa NpUCyTCTBYET JIOTMKA
n3noxeHus. CTyIEeHT MCIBITBIBAECT 3aTPyJHEHHUS INpPU NPUBEICHUU
IIPAKTHYECKUX IIPUMEPOB.

Heynosnersoputensno | He BbimosHeH oauH wiaum  Oonee BUJIOB  y4eOHOM  paboThI,
NPEIYyCMOTPEHHBIX y4eOHbIM MiaaHoM. CTYIEHT JIEMOHCTpUpPYET
HEIOJIHOE COOTBETCTBHE 3HAHWI, YMEHUH, HAaBBIKOB IIPUBEICHHBIM B
Ta0nuIaX TIoKa3aTesei, JOMyCKalTCs 3HAYUTEIbHBIE  OUIMOKH,
IPOSBIIAETCS OTCYTCTBME 3HAHWW, YMEHHUH, HAaBBIKOB IO psay
IIOKa3aTeNIe, CTYJEHT HCIBITBIBACT 3HAYMTEIIbHBIE 3aTPyIHEHUS IIPU
ONEPUPOBAHNUN 3HAHUSAMHM U YMEHUSMHU IIPH HUX INEPEHOCE HA HOBBIC
CUTYalUH.

7.3 OueHo4Hble cpeacTBa

B mpomecce oOydeHHs HMCHOIB3YIOTCS OIICHOYHBIE (POPMBI CaMOCTOSTEIBLHON pabOTHI
CTYJIEHTOB, OLICHOYHBIE CpEJCTBAa TEKYILIEr0 KOHTPOJs YCIEBAEMOCTH M IPOMEKYyTOUHAs
aTTecranus.

7.3.1. Texymuii KOHTPOJIb

OueHouHbIE CpPEACTBA TEKYLIErOo KOHTPOJISI YCIIEBAEMOCTH BKJIIOUAIOT TECTOBBIC 3aJaHUs,
JUIS KOHTPOJISI OCBOCHUSI O0YYaIOMIMMHUCS Pa3/IesioOB MUCIMIUIMHEI, 3alIUTy pedepaTa, JTOKIaabl C
npeseHTauusamu, caauy PI'P u nuckyccun Ha JIeKUusX.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexxyTouHast arrectamusi TPOBOAUTCA Ha 6 cemecTpe o4yHOro oOydeHus u Ha 10
CeMecTpe 3a04HOr0 00yueHus B (hopMe IK3aMeHa.

DK3aMeH MPOBOJUTCS MO OHJIeTaM, OTBETHI MPEJAOCTABIAIOTCS MUCHMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanueM. buietsl popMupyIOTCst M3 BOMPOCOB MPEACTABICHHOTO HUXKE MePEUHS.

PernnamMeHT npoBeaeHus 3a4eTa:

1. B OGwier BKITtoUaeTcs 2 BOMPOCa U3 Pa3HbIX Pa3AesioB TUCIUTUIHHEIL.
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2. IlepeueHp BOHPOCOB COOTBETCTBYET TEMaM, M3YYEHHbIM Ha JICKLHUOHHBIX,
CEMMHAPCKUX/IMPAKTUYECKUX 3aHATHUSX (IIpUIIaraeTcs).

3. Bpems Ha NOArOTOBKY ITMCBMEHHBIX OTBETOB — 110 45 MUH, YCTHOE cOOECEeI0BaHUE — 110
15 MunyT.

4. llpoBeneHue arrecTaluu (3K3aMEHA) C UCIOJIb30BAHUEM CPEJICTB 3JIEKTPOHHOTO
o0yuyeHMs] ¥ IUCTAHIMOHHBIX OOpPa30BaTEJbHBIX TEXHOJOIMH BBIIOJHAETCS B COOTBETCTBUHU C
YTBepKIEHHBIM B yHHBepcuteTe «llopsaxoM TpoBEeOeHHS NPOMEKYTOYHOH aTTECTAllMH C
UCIOJIb30BAHUEM CPEACTB 3JEKTPOHHOTO OOYy4YeHHMs M JUCTAaHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJOTHIN».

®opma, mperycMOTpeHHas y4yeOHBbIM IIJJaHOM — 3K3aMeH. IIpomexyTouHas arrtectanus
IIPOBOAMTCS B CPOKH, YCTAHOBJIEHHBIE YTBEP)KICHHBIM pAaclMCaHUEM 3a4ETHO-IK3aMEHALIMOHHON
ceccuu. Jlo naTel MpOBENEHUS NMPOMEXKYTOUHOM aTTeCTallUU CTYACHT JOJDKEH BBIIOJHHUTH BCE
pacueTHo-rpaguyeckue  paboOThl, MPEAYCMOTPEHHBIE  HACTOsIEH  pabodeil  MporpaMMon
qucuuIuivHbl. Ilepeuenb 00s3arenbHbIX pabOT W (opMa OTYETHOCTU MO HUM IPE/ICTaBIECHBI B
Tabnuue:

Bun pabotsl @opMa OTYETHOCTH U TEKYLIErO KOHTPOJIA

PacuetHo-rpaduueckue OdopmnenHbie pacdyeTHO-rpauIecKre paboTHI,
paboThl, YyKa3aHHBIC B pa3jieiie | MPeayCMOTPEHHBIX pabouell MporpaMMoON JUCHMIUIMHBI €
34.1: OTMETKON mpenojaBaTessl «3auyT€HO», €CJIM BBIINOJHEHBI M

odopmIIeHBI BCe pabOTHI.

CamocTosTenbHas pabota. | OdbopmneHnslii pedepar U mOpe3eHTAUUs OIS JOKIAJa,
3amura pedepara U | IpeyCMOTPEHHBIE pabouell MporpaMMoN JAUCHHUIUIMHBL C
BBICTYIUICHHE C JIOKIIAJ0M. OTMETKOW TMpernojaBaTeNs «3auyTeHO», €CIU  BBIMOJIHEHBI,
0hOpMJIIEHBI U 3aITUIICHBI.

Ecnn we BbImoNHEH onuH uiau OoJjiee BUAOB Y4eOHOW paboThl, yKa3aHHBIX B TabmuIle,
MpenojiaBaresib MMEET TMPaBO BBICTABUTh HEYJOBJIETBOPUTEIBHYIO OLEHKY IO HTOram
MIPOMEKYTOUYHON aTTECTAIUH.

7.3.3. Boripocsl 17151 TOATOTOBKH K 9K3aMEHY

1. JKectkocth, 1IENOYHOCTh, PH, OKHCIISIEMOCTH, KOHIIEHTpAlUs HOHOB, KOHLEHTpaUUs
rpyOOIUCTIEPCHBIX PUMECEH, CyXOl 0CTAaTOK, MPOKAICHHBIN OCTaTOK.

2. EcTecTBeHHBIN XMMHUYECKUN COCTAB MOBEPXHOCTHBIX M MOA3EMHBIX TPUPOIHBIX BOJI.

3. 3arpszHeHue MIPUPOTHBIX BOJIOEMOB CTOKaMHU MPOMBILIUICHHBIX,
CETBCKOXO035MCTBEHHBIX M KOMMYHATBHBIX TTPEANPUSTHM.

4. VYnpanenue rpy0OJUCTIEPCHBIX U KOJJIOUTHBIX MPUMECEH U3 IPUPOIHBIX BO/I.

5. DU3HKO-XMMHUYECKHE OCHOBBI KOATyJISIIUN IPUPOJHOUN BOJIBI.

6. M3meHeHUE XMMHYECKOTO COCTaBa BOJIbI IPU KOATYJISIIIUU.

7. IlpuHIUNUATBLHBIE TEXHOJIOTHYECKHNE CXEMbI KOATYJISIITAOHHBIX YCTAHOBOK.

8. XuMuueckue peakimu, MPOTEKAIOIINE MPU U3BECTKOBAHUU BOJIbI.

9. [IlpumeHsembie B XUMBOJIOIIOATOTOBKE PEAre€HTHI.

10. IIpouecc u3BectkoBaHus BOAbl. Pacuer 10361 U3BECTH.

11. IlpuHuun paGoThl OCBETIMTENS BOJIBI.

12. TloBeneHue B3BEUIEHHOTO CJIOS B OCBETIIUTEIE.

13. IlpuHuunuanbHble TEXHOJOTHYECKHE CXEMbl YCTaHOBOK i OOpaOOTKH BOJBI
METOAMH OCAXKICHUSI.

14. TlneHouHoe W 0OBEeMHOE (PUIHTPOBAHHME, MEXAHHM3M 3aJCpXKaHUsS TPyOOAMCTIEPCHBIX
[IpUMeCeH.

15. PabGoTa HACHITHBIX ¥ HAMBIBHBIX COPOITMOHHBIX (DUIIBTPOB.



16.
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TpeboBanusi, mnpeabsBiIsieMble K (QUIBTPYIOIIMM MaTepuanaM Uit  (UIBTPOB

HACBIITHOI'O 1 HAMBIBHOI'O THUIIA.

17.
18.
19.
20.
21.
22.
23.
24.

HMonooOMeHHbIE MaTepHallbl, IPUMEHSIEMbIE HA BOJOIIOATOTOBUTEIBHBIX YCTAHOBKAX.
OCHOBHBIE 3aKOHOMEPHOCTH HOHHOI'O OOMEHa.

TexHos10rust KATHOHUPOBAHUSL.

Na-kaTnoHUpOBaHUE.

H-kaTtnonupoBanue.

TexHOI0rusi HOHUTHOTO (XMMHUYECKOT0) 00€CCOTNBAaHUS BObI.

ITpoueccs! nocnenosarenbHoro H-OH-noHnpoBanus BOAbL.

[TpuHIMNMAIbHBIE CXEMbl MOHUTHOTO 00ECCOJIMBAHUS BOJBI C OJHOM M HECKOJIBKUMHU

cryneHsmu pasaeinbnoro H-OH-unonupoanust.

25.
26.

IIponecc coBmectHoro H-OH-nonnpoBanus Bobl.
KoHCTpyKIIMM COBPEMEHHBIX (WIBTPOB: MPSIMOTOYHBIX, MPOTUBOTOYHBIX, (DUIBTPOB

re A

CMEILIAHHOTO JICUCTBUS ¢ PEreHepaleil BHyTPH U BHE isipKOPITyca (pHIbTpa.

27.
28.
29.
30.

OKcIuTyaTanus HOHUTHBIX (GUIBTPOB (YCTAHOBOK).

TexHOo0rust JUCTUIIISALMY BO/IBI B HCHIAPUTENAX PA3JIMYHBIX THIIOB.

O061acTh NPUMEHEHUS! TEPMUUECKOTO 00ECCOIMBAHUS BOIBI.

[Tpuniun  pabGoTbl McnapuTened. 3aBUCHUMOCTb KadecTBa Iapa OT IPOJIYBKH

UCIIapUTENEH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

[TpruuHbI 3arpsi3HEHUs Napa: KanejabHbl YHOC, U30UpaTeIbHbIi YHOC.

Oco06eHHOCTH MOHHOTO 0OMEHA U TPOLIECCOB B MOHOOOMEHHBIX MEMOpaHax.
[TpuHIMNMAIbHBIE CXEMBI 3IEKTPOJUATU3HBIX AlapaToB.

Juanus. O6patHsiil ocmoc. [Iponeccsl, npoTekaromiyie B yCTaHOBKaXx.

XapakTepuCTUKU MeMOpaH.

TpebGoBaHMsI K KaUeCTBY UCXOAHOM BOJIbI, 00pabaTbiBaeMoil MEMOPAHHBIMH CIIOCOOAMHU.
[Tporneccrl abcopOunu 1 AecOpOIUHU Ta30B.

TexHoOTHS Jeadpanu BOIbI.

TexHosorus nexapOOHU3aIMH BOBI.

XUMHUYECKUE METO/IBI yTAIICHUS M3 BOJBI KOPPO3UOHHO-aIPECCUBHBIX TA30B.
OO6pabGoTka BOJBI Ui MOJYYEHHMsS HENPUKUIAIOIIEro Huiama: o0paboTka BOJIBI

r==n

(ocharamu, KOMILIEKCOOOPA3YIOIIMMHE BEIICCTBAMH, istpid HTHHAKATTMHAMH.

42.
43.
44.
45.
46.
47.

MarsuTtHbIi MeTo1 00pabOoTKH BOIBI.

ONEeKTPOMarHUTHbIE U MarHUTHBIE QUIIBTPHI JUIs 00€3)KEeTe3UBAHNS BOBI.
Boanoxumuueckue pexxuMbl (BXP) TernoTexHuueckux 00beKTOB.

[TyTu moctyruieHus puMecel B HUKJIIbI TapOTypOUHHON YCTAHOBKH.
IToBenenue npumecen BOJHOTO TEINIOHOCUTEIIS B IIAPOBOASHOM TPAKTE.

HopMmbl kauecTBa TEXHOJOTHYECKHX BOA: 100aBOYHOM (00paboTaHHOM) BOMABI, MPSIMOI
i

nu O6p8.THOI>i BOJAbI TCIIIIOCECTH, KOTJIOBOM BOJIBI U rnapa :sepIIapOBBbIX KOTJIOB.

48.
49,
00BEKTOB.
50.
51.
52.
METAJIIOB.
53.
54.

XUMHYECKUH KOHTPOJIb paboueit Cpe/ibl TEXHOJIOTHUYECKUX KOHTYPOB.
CucreMa XHMMHKO-TEXHOJIOTUYECKOTO MOHUTOPMHIA JJIs  TEIUIOOHEPIETUYECKUX

Buabl KOppO3HOHHBIX IIPOLECCOB.
XUMHUUYECKas U MIEKTPOXUMUYECKAsT KOPPO3HUs.
OOpa3oBaHre 3alIUTHBIX OKCHUJHBIX IUIGHOK KaK pelaromuil ¢akTtop NaccUBaluu

Bubl KOPpO3MOHHBIX MOBPEXKACHUN Pa3INYHBIX CTAJIEH U CIIJIABOB.
XapaKkTepUCTUKa OCHOBHBIX METOJOB 3alUTHI METaJlla [IPU SKCIUTYyaTallud U IPOCTOSAX

000py10BaHUs, BHIOOP THUTIA BOJHO-XUMHUUYECKOTO PEKUMA.

55.

OCHOBBI KOPPO3MOHHBIX MPOLECCOB HA 000PYJIO0BAaHMM PAHOHHBIX TEIUIOBBIX CTAHIIUH

(PTC) u xBapTadbHBIX KOTEIbHBIX.

56.

XuMHUECKasi 3allUTa TeIIOIHEPreTUYECKOro 000pyIoBaHMs. Y CIOBUS NMPUMEHEHUS.
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XUMUYECKUE MATEPUAIIBI.

57.
58.
59.
60.
61.

BoaHoXMMHUECKHE PEKUMBI CUCTEM OXJIaXKICHHS KOHIAEHCATOPOB.

OcHoBHbBIE (UBHKO-XUMHUYECKHE TPOIECCHI, POTEKAIONINE B BOJHOM TEIUIOHOCUTEIE.
Tunsl u yciaoBust 00pa3oBaHus OTI0KEHUHN B IPSIMOTOYHBIX M 0apaOaHHBIX KOTJIaX.
Knaccudukanus npoMBIIIICHHBIX CTOYHBIX BOA. OCOOEHHOCTH WX OYHCTKH.

MeTo/1bI OUHMCTKH MTPOMBIIIIICHHBIX CTOKOB OT HE()TEIPOAYKTOB.
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