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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

POU3NKO-XUMHNYECKHE CBOMCTBA BO/bI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
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®dopma o0ydeHHst 3a04Has
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YacoB 1o yueOHOMY ITaHy 108 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 3a4eT 3
ayJUTOPHBIC 3aHATUSA 16
camocCTosATeNNbHas paboTa 88
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Kypc 3

Bun 3anaruii vy | PO Hroro
Jlexyn 6 6 6 6
JlabopaTtopHsie
IIpakTuueckue 6 6 6 6
Uroro ayn. 16 |16 (16 |16
KonraxtHas padoTa 16 |16 |16 |16
Cawm. pabota 88 |88 |88 [88
Yacel Ha KOHTPOJIb 4 4 4 4
Hrtoro 108 {108 | 108 | 108




IIporpammy cocraBui(u):
K.m.H, doyenm, bywyes A.H.

Pabouas nmporpamma
DU3NKO-XUMHYECKHe CBOICTBA BO/ABI

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 Munoopraayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuka u TemwIoTexHuka , 13.03.01_25 Temnosnepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
25.12.2024, npotoxomn Ne 58

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MUCuC" 25.12.2024, npotokon Ne 58

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PykoBonuTens noapasaeneHus K.I.H., gjoueHT Maxupuna P.E



1. HEJIX OCBOEHUA

1.1 | Llens auctMIUTHHEI - GOpMHUPOBaHKE y O0YHJArOMMXCs 3HAHUH O THAPOXUMHH IIPUPOTHBIX U CTOYHBIX BOJ,
TEOPETHUECKUX OCHOBAaX (PU3UKO-XUMHUIECKHX U MUKPOOUOIOTMYECKHUX MPOLIECCOB OUUCTKU BOJIBL.

1.2 | Bamaun:

1.3 | - obecrieunTh yCcBOCHHUE 3HAHUH O (DU3UKO-XIMMUYECKHX CBOHCTBAX BOJBI, BOJHBIX PACTBOPOB, BOJHBIX AUCIICPCHIA;

1.4]- JaTh MPEACTABICHUC O (I)I/I?)I/I‘IGCKI/IX, XUMHUYCCKUX N MI/IKpO6I/IOJIOTI/I‘{eCKI/IX TIOKa3aTeJIIX Ka4eCTBa IMIPUPOAHBIX U
CTOYHBIX BOJ.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOI ITPOT'PAMMBI

Brnok OIT: b1.B.JIB.02

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 I'mpporazonunaMuka

2.1.2 | YuebHas mpakTHKa

2.2 JucinmianHbl (MOXYJIM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOW THCHUIINHBI (MOAYJIs) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |Bropuu4Hble 3HEPropecypchbl MPOMBIILIEHHBIX IPEIIPUATHH

2.2.2 |KoTenbHblE yCTAHOBKU U IAPOTrCHEPATOPHI

2.2.3 | TemmomaccooOMeHHOE 000PyIOBaHHE IPEATIPUATHH

2.2.4 |IloaroroBka K MpOIEAype 3aIIUTHI U 3aIUTa BEITYCKHOW KBATN(HUKAITHOHHON pabOTHI

2.2.5 |IIpepnumninoMHas pakTHKa

2.2.6 | TexHonorudyeckue SHEPrOHOCUTENHN IPEAIPUATUI

2.2.7 | DHeprocOepexeHHe B TEMIOIHEPTEeTHKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

IIK-3: Cnoco0eH IKCNIyaTUPOBATh 00bEKTHI NPOodecCHOHAIBLHOM 1€ TeTbHOCTH, B TOM YHCJIe TENJIOBbIE KOTJIbI Ha
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIPOBOIbI U TEILIOBBIE CETH, 4 TAKIKE TeJIOMeXaHHIeCKoe
000py10BaHUE TEMVIOBBIX CTAHIUIA

3HaTh:

I1K-3-33 TIPUHIOUIIBL BBI60pa W IPUMEHCHUA METOAOB OUNCTKU IJIsI KOHKPETHOT'O TUIIA MTPUPOAHBIX U CTOYHBIX BO

TIK-3-32 ¢}usuKo-XxuMHYECKHE OCHOBEI METOJIOB U TEXHOJIOTUH OYHCTKU MPUPOTHBIX U CTOYHBIX BOJT

TIK-3-31 xumuveckue u HU3UKO-XMMHUUCSCKUE CBONCTBA MPUPOAHBIX U CTOYHBIX BOJ M OCHOBHBIC [TOKA3aTEIH KauecTBa BOJIBI M UX
BJIMSTHUE Ha TETUIOOHEPTeTHIECKOe 000pyI0BaHHE

Ymern:

ITK-3-Y3 npoBoauTh aHAN3 U 00CYXICHHE PE3yTbTaTOB HCCICOBAHUH ITPOIIECCOB OYUCTKU IIPHPOIHBIX U CTOYHBIX BOJI

TIK-3-Y4 npoBoAUTH TEOPETUUECKUN aHAINU3 MPOLIECCOB, JISKAIUX B OCHOBE PA3JIMYHBIX METOJ0B OUUCTKH BObI

IIK-3-Y1 CO6I/IpaTB 1 aHaJIM3UPOBATh UCXOAHBIC JaHHBIC IJI1 IIPOCKTUPOBAHUA BOAOIIOATOTOBUTCIIBHBIX YCTAHOBOK

TIK-3-Y2 npoBoAUTH TEOPETUUECKUIA aHAINU3 MPOILIECCOB, JISKAITUX B OCHOBE PA3IIMYHBIX METOJ0B OYUCTKH BOBI

Baagern:

IIK-3-B3 npuemamu mpoBeeHHs aHaIu3a U 00CYKICHHUS Pe3yIbTaTOB UCCIIEIOBAHUN MPOLIECCOB OUYMCTKU BOJIBI

[1K-3-B4 HaBBIKAMU PacyYC€TOB TCXHOJIOTHYCCKUX MMapaMCTPOB MPOLECCOB OUYUCTKU NPUPOJHBIX U CTOUYHBIX BOJ

TIK-3-B1 HaBBIKaMu 3KCHEPUMEHTAIILHOTO ONPEAECICHNS OCHOBHBIX TEXHOIOIMYECKUX TapaMETPOB IIPOLIECCOB OUUCTKHU BOJBI

ITK-3-B2 HaBbIkaMu pabOTHI C HAYYHO-TEXHHYESCKOW HH(pOPMAIHeil B 001aCTH XMMHUH BOJBI M OYHCTKH MPUPOTHBIX H CTOYHBIX BOJ

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | YacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIICTCHIUH pecypcsl padoThI




Pasznen 1. ®uzuyeckue u
XMMHYECKHe CBOlicTBa
BOJBI.

1.1 Knaccudukaryst mpupoHbIX 4 K-3-31 IIK-3- | JI1.1 JI1.2 KM1 P1
IIpUMecel Ha OCHOBE UX 32 TIK-3-33 JI1.3J12.1
(hazoBO-AHCIIEPCHBIX ITIK-3-Y1 TIK-3 J12.2
XapaKTEPUCTHUK. -Y21IK-3-V3 | 213232354
Knaccugukarms T1IK-3-Y4 I1IK-3
KOJUIOUIHBIX CUCTEM. -B1 IIK-3-B2
XapakTepHucTrKa MPUPOIHBIX ITIK-3-B3 TIK-3
Box. /JIex/ -B4

1.2 DU3NKO-XUMHUYECKHE OCHOBBI 4 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
IponeccoB 00paboTKH 32 TIK-3-33 JI1.3J12.1
MIPUPOJHBIX U CTOYHBIX BOJI. TIK-3-VY1 IIK-3 J12.2
006e33apaknuBaHIE BOJIBI. -V2TIK-3-¥3 | D1 223354
Koppo3us meramios. IIK-3-V4 IIK-3
XapakTepucTHKa ObITOBBIX U -B1 IIK-3-B2
MIPOU3BOJICTBEHHBIX CTOYHBIX ITIK-3-B3 TIK-3
Boa. /Tp/ -B4

1.3 Omnpenenenue oomeit 2 MK-3-31 TIK-3- | JI1.1 JI1.2 KMI1 P1
HIEJIOYHOCTH BOJIbI U 32 [IK-3-33 JI1.3J12.1
OTIENBHBIX (hopM IIK-3-Y1 IIK-3 JI2.2J13.1
menogHocTH /J1a6/ -Y2 [IK-3-VY3 JI3.2 J13.3

[K-3-V4TIK-3 | 21 3233 54
-B1 IIK-3-B2
IK-3-B3 IK-3
-B4

1.4 ITogroroBka oTuyéTa 110 24 TIK-3-31 T1IK-3- JI1.1J11.2 KM1 P1
nabopaTtopHoii paboTe. 32 [IK-3-33 JI1.3J12.1
DU3NKO-XUMHUYECKHE OCHOBBI IIK-3-Y1 IIK-3 JI2.2J13.2
OUUCTKH BOJBI 3BalOPALUEH. -Y21IIK-3-V3 | 213232354
JIByXKOMIIOHEHTHBIE [IK-3-Y4 TIK-3
CUCTEMBI B3aUMHO -B1 IIK-3-B2
HEPAaCTBOPUMBIX KUAKOCTEH. [TIK-3-B3 TIK-3
Ileperonka ¢ mapom -B4
(aBamopanust). Pacuer macc
KHUIIKOCTEH B KOH]T
eHcare. PacxonHslii
ko ument napa. Gu3nKo-

XUMUYECKUE OCHOBBI
OYHMCTKH BOJIBI KCTPAKIHEH.
I'eTreporennoe paBHOBECUE
SKUJIKOCTD - JKUJIAKOCTb.
Pacnpenenenue
PacTBOPEHHOTO BEIECTBa
MEXIY ABYMS
HECMEIIHBAIOIIUMUCS
KUJKOCTSAMH. 3aKOH
pacrnpeneneHusl.
Okctpakuusa. OIHOKpaTHAs
u

npoOHas skcTpaknus. Pacyer
CTETeHH U3BJICUCHUS
PacTBOPEHHOI'O BELECTBA.
DKCTpaKIMOHHAS OYHCTKA
Boabl. /Cp/

Pa3nen 2. MeToabl 04YHCTKH
CTOYHBIX BOJ.

2.1 O06mast MUKpOOHOJIOT . 2 MMK-3-31 ITIK-3- | JI1.1 JI1.2 KM1 P1
Baxrepuonornyeckuit 32 [IK-3-33 JI1.3J12.1
aHanu3. buonoruueckue [K-3-Y1 IIK-3 2.2
(hakTOpBI CAMOOYHIIIECHHS -V2T1IK-3-¥Y3 | 513223354
BozoeMma. Porb IIK-3-Y4 TIK-3
MHKPOOPTaHU3MOB B -B1 IIK-3-B2
mporeccax OYUCTKH CTOYHBIX ITIK-3-B3 TIK-3
Boa. /JIex/ -B4




2.2 O4HUCTHBIE COOPYKEHHUS. 2 MK-3-31 TIK-3- | JI1.1 J11.2 KMI1 P1
Pacuér 1 BEIOOp TaHHBIX 32 [IK-3-33 JI1.3J12.1
00wekToB /TIp/ MK-3-Y1 IIK-3 2.2

-Y21IK-3-Y3 | 51323354
[K-3-Y4 TIK-3
-B1 IIK-3-B2
IK-3-B3 IIK-3
-B4
2.3 OnpeneneHue KecTKOCTH 2 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
BOJIbI /J1a6/ 32 TIK-3-33 JI1.3J12.1
MK-3-Y1 IIK-3 JI2.2J13.2
-Y2 [IK-3-V3 J3.3
MK-3-V4TIK-3 | 31 32 33 54
-B1 IIK-3-B2
MK-3-B3 IK-3
-B4

24 ITogroroBka oTuéra K 42 T1K-3-31 I1K-3- JI1.1 J11.2 KM1 P1
nabopaTtopHoii paboTe. 32 [IK-3-33 JI1.3J12.1
DU3NKO-XUMHUYECKHE OCHOBBI [IK-3-Y1 IIK-3 JI2.2J13.2
OYMCTKHU BOJBI OT -V2 IIK-3-Y3 JI3.3
KOJUIOUIHBIX MTPUMECEH. IIK-3-Y4 TIK-3 | 51 2233 54
Komnonanoe cocrosiane -B1 IIK-3-B2
BeulectBa. KomouaHo- [IK-3-B3 IIK-3
JICTICPCHBIC U B3BCIICHHbIC -B4
TPUMECH TIPHPOIHBIX U
CTOYHBIX BOJI. AncopOrus
CHIIBHBIX JJICKTPOJIUTOB.

O6pazoBaHue ABOWHOTO

AIEKTPUIECKOTO CJIOSI.

HonooOmenHnas ancopOuusi.

HoHo0OMEHHBII METO

OTIPECHEHHUS

obecconrBaHus BOJBIL.

O6paboTka BOIBI

KoaryJasHTtamu. KoaryssHTH,

WCTIOJIb3yeMbIe B TpOIecce

BOJIOTIOJITOTOBKH M UX

ruaponus. /Cp/

2.5 ITpoBenenue 3auéta /3auét/ 4 [TK-3-31 TIK-3- KM1 P1
32 TIK-3-33 2132253 54
MK-3-Y1 IIK-3
-Y2 IIK-3-V3
[K-3-Y4 IIK-3
-B1 IIK-3-B2
IIK-3-B3 TIK-3
-B4

Pa3gen 3. lloaroroBka k

KOHTPOJIbHBIM

MepOnpUsSITHAM U

BBINOJIHSIEMBIM padoTam

3.1 O06beM yacoB 4 ITK-3-31 TIK-3- JI2.2J13.3 KM1
CaMOCTOSITEIFHOH paboTHI Ha 32 TIK-3-33 J3.4
noarorosky k KM /Cp/ MK-3-V11IK-3 | 31 32 33 54

-Y2 IIK-3-V3
[K-3-Y4 IIK-3
-B1 IIK-3-B2
IIK-3-B3 TIK-3
-B4

3.2 O06beM yacoB 18 MMK-3-31 ITIK-3- | JI1.1 JI1.2 P1
CaMOCTOSTENBHOW PabOTHI Ha 32 [IK-3-33 JI1.3J12.1J13.
noarotoBky k BP /Cp/ [K-3-Y1 IIK-3 37134

-V21IK-3-Y3 | D1 3233 54
IK-3-Y4 TIK-3

-B1 IIK-3-B2

[IK-3-B3 TIK-3

B4




5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KoHnTpoJibHbIe MeponpusaTHs (KOHTPOJIbHAN Pad0oTa, TECT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU

[IpoBepsiembie
Kon KontponrsHoe
WHIUKATOPBI Bomnpocs! g noaAroToBku
KM MEpOTIPUATHE N
KOMITETEHIIUH
KM1 3auer ITK-3-31;I1K-3- Bormpocsr k 3auery:

32;TIK-3-33;1TK-3-
V1:TTIK-3-Y2;1TK-3-
V3;TIK-3-V4;[IK-3-
B1;[1K-3-B2;[IK-3-
B3;[1K-3-B4

1. XapakTepucTUKa HICTOYHUKOB BOJIOCHA0KEHHS.

2. CocraB npuMecei MpUpOHBIX BO/I.

3. TpeboBaHNS K Ka4eCTBY IPUPOIHBIX BOJI, NCTIONB3YEMBIX IS
XO3AHCTBEHHO-ITUTHEBOTO BOTOCHA0KEHHS.

4. Knaccugukarys npuMecei Boasl 1o Ga3oBo-IucHepcHOMY
COCTOSTHHIO, TI0 XHMHUYECKOMY COCTaBY.

5. Kimaccuduxanust meroioB 06padotku Bobl. Kpurepuii Beroopa
METOJIOB OUHCTKH.

6. Knaccngukannst o0CHOBHBIX TEXHOJIOTHYECKHX CXEM
BOJIOTIOJITOTOBKH. [IprMep TeXHOIOTHUECKOH CXEMbI OJATOTOBKH BOIBI
(3

MOBEPXHOCTHOTO UCTOYHHKA BOJOCHAOKEHUS).

7. CocrapieHue BBICOTHON CXEMbI BOJOOYUCTHOM cTaHIMU. [TokazaTh
Ha [puMepe.

8. ®HU3UKO-XMMHUUECKUE OCHOBBI IpoLiecca KOaryisaiuu.
CxemaTH4eckoe H300paskeHIe MULICIUTBI 30J151 THAPOKCHAA XkKene3a 3-X
BJICHTHOTO C TIOJIOKUTENEHO 3apsHKEHHON JacTHIICH.

9. KoarymnsHTHI 1 (IIOKYISIHTHI, IPUMEHSIEMBIC B TEXHOJIOTHH OYUCTKA
NpUPOIHBIX Boa. VX cBOMCTBA.

10. PerynupoBaHue onTUMalbHbIX YCIOBUH Koaryasiauu. dakTopsl,
BIIMSIOIINE HA TIPOLIECC KOATYIISIIHH.

11. Merozp! HHTEHCU(UKALIMH TPOIIecca KOaryJsiLuy.

12. DnekTpoXUMHUUYECKOE KOarylnupoBaHUE IpUMecei BOABI
(3TEKTPOKOAT YIS ).

13. Pa3paboTKa TEXHOJIOTHHU IPUTOTOBIICHUS U JO3MPOBAHUS PACTBOPA
KoaryastHTa (MOKpoe U cyxoe XpaHeHue). Pacuer 103st

KOaryJsHTa.

14. Pa3paboTka TEXHOJIOTUH MTPUTOTOBIICHHUS M TO3UPOBAHUS pacTBOPa
(aokymnsiaTa. Pacyer 10361 hiaokyssHTA.

15. Pa3paboTka TEXHOJIOTHHU MIPUTOTOBIICHNUS MO IIIENaUYNBAIOIIETO
pearenTa. Pacuer 10351 MOAIIENAYNBAIONIETO peareHTa.

16. Knaccu¢ukanust CMECUTENIBHBIX YCTPOHCTB U 00JIaCTh HX
npuMeHeHus. CMellIeHne pacTBOPOB PEareHTOB B TPYOOIIPOBOJIE.

17. KoHCTpYKIMS ¥ IPOSKTHPOBAHKE ITaf00BOTO CMECUTEIS,
BEPTHKAIBHOTO (BUXPEBOTO) CMECHTEIIC.

18. KoHCTpyKIUs 1 IPOEKTUPOBAHHUE ABIPYATOTO CMECHUTEIS,
HEePEropoI4aToro CMECUTENS.

19. KoHCTpyKIUs U IPOEKTUPOBAHUE KOPUJAOPHOTO CMECUTEIIS.
CmMenieHne pacTBOPOB PEAreHTOB B TPyOOIIPOBOJIE.

20. TIpeaBapuTenbHas 00paboTKa BOAbI (PUIBTPOBAHHEM Ha
MHEKpodmIbTpax. OCHOBHI IpoIiecca.

21. llpenBapuTenbHOe PUIHTPOBAHUE BOJBI Yepe3 CETKH, TKaHH,
nopucTslie aneMenTsl. OCHOBBI nporiecca. bapabannsie ceTku.

22. OcBeTnieHHE BOJBI B 110J1€ HEHTPOOSKHBIX Crl. I MAPOLUKIOHSI.
23. YV naneHne npuMecei BOAbI (hoTaruei.

24. Ha3HaueHne Kamep XJIONbeoOpa3oBaHus, 00JIaCTh X IPUMEHCHUS.
KoHcTpykius 1 mpoeKTUpoBaHe BEPTUKAIBHOI

(BHXpEBOIT) KaMepHI XJIObe0Opa30BaHHSI.

25. KoHCTpyKIUs U IPOEKTUPOBAHKE IIEPETOPOJUATHIX KaMep
XJIONbeoOpa30BaHusl (C BEPTUKAJIBHON U C TOPH30HTAIBHOM
UUPKYISALKEH BOIBI).

26. KoHCTpyKIUs ¥ IPOEKTUPOBAHNE KOHTAKTHOW KaMephbl
XJIONIbeOOpa30BaHNUSI.

27. KoHCTpyKIMS ¥ IPOEKTUPOBAHKE BOJOBOPOTHON KaMephl
XJIONbeoOPa30BaHMsl, COBMEICHHOH C BEPTUKAIbHBIM OTCTOHHHKOM.
28. KOoHCTpYKITUS ¥ POSKTUPOBaHUE KaMePHI XJIOMbE00pa30BaHHUS
3aIIJJaMJICHHOTO THIIA, COBMEIIEHHOH C TOPU30HTAIBHBIM
OTCTOMHHUKOM.




29. TeopeTuueckue OCHOBBI IIpoIecca OCaXkACHUS IpUMeceil BOJIBI B
OTCTOWMHUKE.

30. TexHONOTHYECKOE MOJIETTMPOBAHHE ITPOIIECCa OCAKICHHUS IPUMeceit
BOJbI B OTCTOMHHUKE.

31. Meroauka mocTpOEHHs KPUBBIX 0CAXKIAEMOCTH B3BECH.

32. KoHCTpyKIHS ¥ TPOEKTUPOBAHNE TOPU30HTAIBHBIX OTCTOMHHUKOB.
33. KoHCTpyKIMS ¥ IPOEKTHPOBAHNE BEPTUKAIBHBIX OTCTOMHHUKOB.
34. KoHCTpyKIMS U IPOEKTHPOBAHHE KOPUAOPHOTO OCBETIUTENS CO
CJI0OEM B3BEIIEHHOTO OCaIKa.

35. Teoperndeckne OCHOBHI IIPOIIECCca OCBETICHHS BOIBI B CIIOE
B3BEIICHHOTO OCaJKa.

36. Knaccudukarust GuiabTpoB mo NpUHIMITY AEHCTBHSL; 1O BULY
¢unbTpyromei cpensl. Kiaccudukarus 3epHUCTBIX GUIIBTPOB 110
CKOPOCTH (HUIBTPOBAHNS; IO JABJIEHHIO, ITOJ{ KOTOPHIM OHHU paboTaroT;
0 HAIIPABJICHUIO (PUIBTPYIOIIET0 MOTOKA; 110 KPYITHOCTH
(UIBTPYIOLIEro MaTepraa; 1o KOJIMYECTBY (PMIIbTPYIOIIHX CIIOEB.
37. KOHCTPYKITUS ¥ IPOSKTUPOBAHKE CKOPOTO OE3HAIIOPHOTO
OCBETIUTENIHHOTO (PHIIBTpa ¢ OOKOBBIM COOPHBIM KapPMaHOM
(xaHayuom).

38. KoHCTpyKIust ¥ MpOEKTUPOBAHNE CKOPOTO OE3HAIOPHOTO
OCBETIIMTENHHOTO (PHIIBTPA C IIEHTPaJILHBIM COOPHBIM KapMaHOM
(xanamom).

39. Teopernueckre OCHOBBI (PUIBTPOBAHUS BOIBI YEPE3 36PHUCTHIC
Matepuaisl (teopust punsrposanus .M. Munma).

40. OnTumu3anus pexnMa QUIBTPOBAHHUS.

41. KoHCTpyKUUS U TPOSKTUPOBAHUE CKOPOTO HATIOPHOTO (puibTpa ¢
KOJIITAYKOBBIM JPEHAXKEM.

42. KoHCTpYKIHA ¥ IPOEKTHPOBAHUE CKOPOTO HAIIOPHOTO (HUIBTPA C
TpyOUaThIM APEHAKEM.

43. CymHoCcTb TEOPHH IIPOMBIBKH (DMIIBTPOB, pazpadboraHHas MUHIEM
u lly6eprom.

44. KpynHOo3epHUCTHIE (TpyO03epHICTHIE) (GUIBTPEIL.

45. Cxopslie nByxnotouynsie GpunbTpsl AKX (huibTpsl akageMuu
KOMMYHAJIBHOTO XO3SIIICTBA).

46. KoHCTpYyKITNH ABYXCIOMHBIX (DHIBTPOB.

47. CBepXCKOPOCTHBIE (DHIBTPEIL.

48. Me nneHHbIe QUILTPBI.

49. HambIBHBIC (PHITBTPEL.

50. TeopeTnueckre OCHOBbI KOHTAKTHOM KOAryJISILIUU.

51. KoHCTpyKIHS U MPOEKTUPOBaHHE KOHTAKTHOTO puibTpa KD-5 n
KoHTakTHOTO ocBeTuTens KO-1 co cOopHBIM kenoooMm.

52. Kiraccugukarist KOHTaKTHBIX ocBeTiuTenei. Koncrpykuus n
MPOEKTHPOBaHKHE KOHTAaKTHOTO ocBerauTens KO-3 ¢
MECKOYIaBIUBAIOIIUM JKEI0-00M.

53. KoHTpous 3a mporeccom ode33apakuBanus Bo bl Kitaccudukanus
METOJI0B 00e33apaKMBaHMUS.

54. XapakTepHCTHKa XJIOPCOAEPIKAIIX PEareHTOB, IPUMEHIEMBIX IS
00e33apaKUBaHUs XJIOPUPOBAHUEM.

55. XuMHI3M XJIOPHPOBAHUS BOJIBI Ta3000pa3HBEIM XJIOPOM.
XJ10pnoraomaeMocThb.

56. YcTaHOBKH, IPUMEHSAEMBIE JUT XJTOPUPOBAHUS BOJIBI.

57. O6e33apakiBaHIe BOIBI 030HUPOBAHHUEM.

58. KoHcTpykuuu 030HaTOpOB

59. O6e33apaxuBaHue BOJbI YIbTPA()UOIECTOBBIMHU JIydaMHU.

60. O6e33apaxuBaHUE BOABI YIbTPAa3BYKOBBIMHU KOJIEOAHUIMU.

61. ®opmbl conepkaHus Keme3a B MOA3EMHBIX U TOBEPXHOCTHBIX
UCTOYHHKAX BOJOCHAOKCHUS.

62. Ob6e3xene3nBaHe METOJIOM YIPOIICHHOM a’spanuu ¢
MOCIIETYIOINM (QHIIBTPOBaHUEM Yepe3 3ePHUCTYIO 3aTrPy3Ky
OCBETIIUTENBHBIX (PUIBTPOB.

63. O6e3xene3nBaHre METOIOM IIyOOKOH aspaiuu (¢ npuMeHEHHEM
TPaJMpHH) C TOCIEAYIOMNM QUITPOBAHUEM YepE3

3ePHHUCTYIO 3arpy3Ky OC-BETIHTENBHBIX (DHIBT "POB.

64. be3peareHTHBIE METOIBI 00e3KeIe3UBAHN: (DIITPOBAHKE Ha
KapKacHbIX (QUIBTPaX; METOJ] «CyXOW» (pHIIbTpAIH.

65. O0e3xene3snBaHIe BOABI METOIOM (HIBTPALINH B ITOI3EMHBIX
ycaoBusx (B miacte) - MeTo Bupemnoxc.

66. PearentHble MeTOIbI 00€3)KENIE3UBAHUS TT0OI3EMHBIX BOJT




(06paboTka OKHCAUTENSIMH, (PUIBTPOBAHHE BOABI Yepe3
MOAN(GHUIUPOBAHHYIO 3arPy3Ky).

67. ®opmbl coliep:kaHusl Mapraia B Boje. MeTop! yaaneHus U3 BOJIbI
MapraHIa.

68. O61mue cBeeHs ¥ MeToAbI Ae300pauni. OKUCIUTENbHbIE
METOBI €30 0PALHH.

69. AncopOIMOHHBIE METOMBI Ae3010palii. ATCOPOINOHHEIE
(UIBTPHL.

70. Mertonp! ¢propupoBanust Boabl. Cxema (pTOpaTOpHON YCTAHOBKH
CaTypaTOPHOTO THIIA.

71. Metons! obechropuBanus BoAbl. CxeMa yCTaHOBKH IS
COpOLIMOHHOTO 00echHTOPUBAHUS BOJBI.

72. CoopyeHus 10 OYNUCTKE U HOBTOPHOMY HCIIOJIb30BaHHUIO
TIPOMBIBHBIX BOJI TTOCJIE IIPOMBIBKH (DHIIBTPOB.

5.2. Ilepedyenn padoT, BbINOJIHsAeMbIX 0 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)

Kox Hassamue IIpoepsemblie
paGoTHI paboTsI I/IHI[I/II(aTOpLi Coneprxanue paboThI
KOMIIETEHIUI
P1 KonTtponpsHas I1K-3-31;I1K-3- 3amanue Ha PI'P BeIgaercs mpenoaaBaTeneM WHANBUAYAIbHO. TeMbl
pa6ora (PI'P) 32;11K-3-33;11K-3- KOHTPOJILHON pabOTHI:

VI;IIK-3-Y2;11K-3-
V3;IIK-3-Y4;1IK-3- | 1. Ctpoenue u cBOWCTBa

B1;IIK-3-B2;I1K-3- | 2.'uaponus coneit

B3;I1K-3-B4 3.Croco0bl BRIPAXKESHHUST KOHIICHTPAIIUN PACTBOPOB

4. Kuneruka XMMUYECKUX peakiuil. PaBHOBeCHE B TOMOT€HHBIX
cucremax

5. XMMHYECKUH COCTAaB MPUPOIHBIX U CTOYHBIX BOJL

6. Kimaccuguxkanus Ipupo HBbIX BOJ

7. Knaccudukanus CTOYHBIX BOJ

8.OCHOBBI XMMHUYECKOTO aHaJN3a: KAYeCTBEHHOTO U KOJIMYECTBEHHOTO
9.0praHoJenTu4ecKre onpeaeIeHHs KauecTBa BOJIbI

10.0Onpenenenne kKapOOHATHOM HKECTKOCTH BOJIBI
11.dazoBo-AnCIIEpCHBIE XapaKTEPUCTUKU BOJBI

12.0npeneneHye OKUCIIEMOCTH BOIbI

13.®Du3NKO-XUMHIECKHE OCHOBHI MTPOIIECCOB 00PabOTKY MPUPOHBIX U
CTOYHBIX BOJ

14.MeToapI OYMCTKU NPUPOAHBIX BOJ

22.006u1me cBeeHNsI 0 MUKPOOPraHU3Max

23.BpenHasi AeATEIbHOCTh MUKPOOPTaHU3MOB

24 Ilpotuecc 3arps3HEHHs 1 CAMOOYHILEHUS BOJOEMOB
25.0npeneneHye ONTUMAIbHOMN 1035l KOAryJIsSTHTa

O0BeM KOHTpOIBHON padoThl 17-20 ctp. OCHOBHEBIE CTPYKTYpHBIE
9JIEMEHTHI: TUTYIBHBIN JTUCT, COJepIKaHUEe, BBEICHHE, OCHOBHAS YacTb,
3aKJIFOUEHHE, TPUIIOKEHUS (IIPU HEOOXOAMMOCTH).

5.3. OuneHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /ISl IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMeH 110 JUCHUIITIMHE HE MPECAYCMOTPECH.

5.4. MeToauka olleHKH 0CBOeHHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

IIpu o1ieHKe pe3yIbTAaTOB BHIMOJHEHUSI KOHTPOJIBHOH (HoMalHeii) paboThl HCIIONB3yeTCsl OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIONINE PE3YIIbTAThl U KPUTEPUH OLICHUBAHHUS:

Pesynbrar oneHuBaHus Kputepuu ouenku
«3aUTCHO»: BrImosHeHB! Bce 3aJaHUsI KOHTPOJIBHOI paboThl, 1100 TOMyIIeHbl He3HAYUTEIbHbIE OMIMOKH TIPH
BBIIIOJIHEHHH.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBHTEIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. agpec
JI1.1 | Beictpunxkuii I'.®. OCHOBBI SHEPTeTUKU: YICOHUK Mockgsa: Knopye, 2012,
JI1.2 | Cubararynmuna AM. |BomocHabGxenue. Y. 1. Momkap-Omna : [II'TY, 2016,
Hapyxusle cetu u http://biblioclub.ru/index.php?
COOPYXKEHHUS: yIeOHOE page=book&id=459510
nocobue




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.3 |Yynuosckuit, C.M. ViyuiieHue kauecTBa Mockga ; Bonorga : Mudpa-Umxenepus,
MIPUPOTHBIX BOIT 2017, http://biblioclub.ru/index.php?
page=book&id=466773
6.1.2. Jlono/iHUTE/ILHAS JIMTEPaTYpa
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka N3parenscTBoO, rOf, 3I1. aapec
JI2.1 |C.B.KapraBues TemosHepreTudeckre Marnutoropck: MI'TY, 2000,
CHCTEMBI U SHEPreTHYCCKUEC
OastaHChI MPOMBITUICHHBIX
HpennpusThii : yaeObHOe
nocobue
JI2.2 | CrostnoB H.W. Bognomnoaroroska: Kypc JeKuui Crasponons: CKOY, 2018,
http://biblioclub.ru/index.php?
page=book&id=494813
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311. aApEC
JI3.1 |Kocrouko A. B., [Iporuo3upoBanue Kazanp: Kazanckuii HaygyHO-
Bamnmmna 3. T. , COBMECTHUMOCTH B CHCTEME HCCIIEIOBATENBCKIIA TEXHOIOTHICCKHIN
Mununa O. T. [OJUMEP—PACTBOPUTEID yuausepcuter (KHUTY), 2014,
https://biblioclub.ru/index.php?
page=book red&id=428031
JI3.2 |3unoBweBa JIL.M., CO6op, TpaHCHIOPT U XpaHEHHE Craspomnos: CeBepo-KaBkazckuit
BepxOnnkuit B.B., HeTH Ha TPOMBICIIAX: ®Denepanbubiii yaueepeutet (CKOY),,
Bepucokun A.E. npakTuxyM: [IpakTixym 2017, https://biblioclub.ru/index.php?
page=book red&id=483759
JI3.3 | Akcenosa B.U. Xumust Boabl: JlabopaTopHBIit ExatepunOypr: M3narenbcTBo
MIPaKTUKYM VYpanbckoro yHusepcurera, 2014,
https://biblioclub.ru/index.php?
page=book red&id=275796
JI3.4 0. A. 3ybkoBa, T. B. JlaGopaTtopHbIii IPAKTHKYM I10 Tomck : ToMcKku#t rocynapcTBEHHBIN
Jlanosa, 0. C. XFMHH BOJHI : yaeOHOe APXUTEKTYPHO-CTPOUTEIBHBII
Capkucos, H. T1. nocobue yHUBepcureT, 2015,
T'oprenko ; mox pex. https://biblioclub.ru/index.php?
T. B. JlanoBoit page=book red&id=693783
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
31 | KubepJlenuka www.cyberleninka.ru
D2 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas SeKTpoOHHAs OHONIHOTEKA www.elibrary.ru
D4 | OU3NKO-XUMUYECKHE CBOMCTBA BOIbI https://Ims.misis.ru/
6.3 IlepeueHnb MPOrpaMMHOTO 0DecedeHUst
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 |Mathcad 14.0 University Classroom Perpetual
1.3 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.4 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.6 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdme
1.7 Microsoft Teams
I1.8 |Zoom
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX
N.1 |https://new.fips.ru/ - deaepanbHBIil HHCTHTYT TPOMBIIIIEHHONW COOCTBEHHOCTH
n.2 |http://window.edu.ru - UadopmarnmonHas cucrema « EnnHOE OKHO JTocTyma K 00pa3oBaTeIbHBIM pecypcam»
N.3 |https://minenergo.gov.ru/ - OdunmanbHelii caiiT MuHHCTEpCTBa DHepreTHku Poccutickoit deneparyu

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

OcHanieHnne
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VYueOHas mabopaTopus XUMUH

Kommiekt oOopymoBanHust 11l J1abopaTopuu OOIeH W
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 .

(Cton-moiika pgBovimas CMCIT 1200, 2 T, crTon
nabopatopublii ¢ smukamu CJIS 1200, 6 mT., Tabyper
naboparopelii 20 mT., cremmax Ui XamaTos, 1 ImmiT.,
MTAaTUB JabOpaTOPHBIH MeTalumdeckui uis OroperoB I13,
5 mr., 1OTatMB J1a0OpaTOPHBIM I 3aKpeIUICHUS
XMMHUYECKOM mocynsl M obopymoBanus, 10 mT., Becs
anexktpoHusie BYJI-200, 1 mrT., Bechl aHamutuyeckue AB-
210-01, 1 mT., TIKATKa HarpeBaTeNbHAs AIIEKTPHYECKas
[I3J1, 4mr., qucTmwuiaTop MabopaTopHei, | mT., pH-Merp
crannonapusiii OKCIIEPT-001-3, 4 mrT., nocka menosas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopratuBHbld UT-15 17K,
15 mr., marautHas wmemanka [19-6100, 15 mr., cocyn
KaJOPUMETPUYIECKUH Ui TPOBENEHHS  JIabOpaTOPHBIX
paboT 1o TepMOXUMUH, 15 WIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mojenell  KPHCTaJUIMYECKUX  CTPYKTYp  JUIA
JeMoHCTpanuii, 1 mT., TafiMep >JEeKTPOHHBIH IHPPOBOH
nopratuBHeld RSTO4167, | mT., KOMIEKIUs MUHEPATIOB H
o0pa3loB  MeTauloB  Ais  AeMOHcTpauuii, 15 mrT.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M Hacrennsii, 1
mT., Tabnuma MenHjaeneeBa HacTeHHas, 1 ImT., Tabnuia
pacTBOPUMOCTM HacTeHHas, | IT., Habop apeoMeTpoB B
KoHTeWHepe s Xxpanenuss AOH-1, 1 mr., pedpakromerp
mudposoii [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmaramtHas Memanka 04.2.3.0006, 1 T,
mukpomaHomerp MMH-240, 1 1T, me4yp KamepHas
HarpeBarenpHas "[IM-1000", 1 mr., moiika nmabopaTopHas
JIK-1200, 2 mT., ra3zoaHaiau3aTop IPOLECCOB TIOPEHUS
nopratuBHbIid Testo-300M, 1 mr., goTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr.,
uckosumerp BIDK-1 0.34, 1 mr.
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VYuebnast s1abopaTopusi (KOMIBIOTEPHbIM
KJacc)

Kommutekt  yueOHOW  MmebOenmu Ha 12 mect  aus
oOydaromuxcs, 12 CTaOMOHApHBIX KOMITBIOTEPOB  UIS
CTY/JCHTOB, 1 CTallMOHAPHBIH KOMITBIOTEP JUIst
nperofasarenst (y BceX BBIXOJ B HHTEPHET), IMPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTop, JOCKa ayJuTOpHas
MenmoBasi, BeO kamepa Logitech, moctym x OUOC
VYuusepcurera MUCHUC 4yepe3 nuuHBIA KaOMHET Ha
miargopme IMS Canvas u Moodle, HIIEH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.
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VYuebHass  ayauropus U1 3aHATHH
JIEKITUOHHOTO THIIA, MPaKTUYECKUX
3aHATHH

Kommutekt  yueOHOW  MebOenu Ha 56 MecT s
oOydaromuxcs, |  cTaOMOHapHBIH  KOMIBIOTEp  UIA
IpernojaBarelisi ¢ BBIXOJAOM B HHTEPHET, HNPOEKTOp, JKpaH
HACTCHHBIH, [OCKa ayIWTOpHas MejoBas, BeO Kamepa
Logitech, KOJOHKH, JIMIIEH3WOHHBIE TIpOrpaMMbel MS
Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISAIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAs
caMocTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHAETCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOaBaTeNsl.
BHeaynuropHas camocTosTenbHas paboTa - IilaHupyeMast yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHAEMAas BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO0 U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTEls, HO 0€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTpaMMOil yaeOHON AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCSA 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6oree > PEeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENEHON paboTHI IO TUCIUITIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanboJee paoHAIBHYIO METOIUKY CAMOCTOSTENIBHOM paboTHI, JIEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T. 1. Buapl 3a1aHuii A7 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThl, HX COAEPKAHUE U XapaKTep MOTYT
MMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATLHO WM TPYIIIAMH CTYeHTOB online (paboTa B 3JIEKTPOHHOH
uHpopmannonHo-o6paszoBarensHoit cpege HUTY «MUCuCy» (OMOC), yacThio KOTOPOH HEMOCPEACTBEHHO NpeJHA3HAUYCHHON JUIs
OCyIIECTBIEHHs 00pa30BaTEILHOTO MpolEcca ABIAeTCA DIEKTPOHHBIH 00pa3oBaTenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHOM PabOTHI, ypOBHS CI0KHOCTH. Bo3MOXHO mpoBeneHne
CHHXPOHHOH pabOTHI CO CTyIGHTaMH C uctois3oBanueM Microsoft Teams mmu Zoom. KOHTpos pe3ynbTaToB BHEAYIUTOPHOH
CaMOCTOSITENIbHOI PabOThI OCYIIECTBIIAETCS B MpeJieNiax BpEMEHHU, OTBEACHHOTO Ha 00sI3aTeNbHbIe yueOHbIE 3aHATUS 110




JUCHUIUIMHE Ha MMPAKTUYECKUX , na6opaTopH1>1x 3aHATUAX.




