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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 | YuebOHas mpakTHKa MO MOJYYEHHUIO IEPBUYHBIX TPOPECCUOHANBHBIX YMEHHIA

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 | Pemenune npukiaaHbIxX 3a1a4 ¢ ucnoias3oBanueM MATLAB

2.2.4 | TemmomaccooOMeHHOE 000PyIOBaHHUE IPEATIPAATHH

2.2.5 |IloaroroBka K MpoIeaype 3aIIUThl U 3aIUTa BEITYCKHOW KBAM(HUKAITMOHHON pabOTEI

2.2.6 |IIpepnuniuoMHas NpakTHKa

2.2.77 | TexHOonOrn4ecKUue SHEPrOHOCUTENH IIPEAIPUATUI

2.2.8 | DHeprocOepexeHHe B TEMIOIHEPTETHKE U TEIUIOTEXHOJIOTHH

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

IIK-3: Cnioco0eH IKCNIyaTUPOBATh 00beKTHI NPOGecCHOHAIBLHOM 1eITeTbHOCTH, B TOM YHCJIe TEMJIOBbIE KOTJIbI Ha
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIIPOBOIbI U TEILIOBBIE CETH, 4 TAKIKE TeIJIOMeXaHHIeCKoe
000py10BaHUE TEMUIOBbIX CTAHIUIA

3HaTh:

I1K-3-33 TIPUHIOHUIIBL BbI60pa 1 IPUMEHCHUA METOAO0B OUUCTKU JJIsI KOHKPETHOI'O TUIIA MTPUPOAHBIX U CTOYHBIX BOJ

TIK-3-32 (}usuKo-XuMHYECKHE OCHOBBI METOJIOB U TEXHOJIOTUH OYHCTKU MPUPOTHBIX U CTOYHBIX BOJT

TIK-3-31 xumuueckue 1 PU3NKO-XUMUYECKHE CBOMCTBA MPUPOAHBIX U CTOYHBIX BOJ M OCHOBHBIE MTOKa3aTeIH KadyecTBa BOABI U UX
BIIMSTHUE Ha TEINIOOHEPreTHIecKoe 000py0BaHNe

YMeTh:

ITK-3-Y3 npoBoauTh aHAIN3 B 00CYXKICHUE PE3yTETAaTOB UCCICOBAHNH MTPOIIECCOB OYUCTKU IIPHUPOIHBIX U CTOYHBIX BOJI

TIK-3-Y4 npoBoAUTH TEOPETUUECKUN aHAIU3 MPOLIECCOB, JISKALIUX B OCHOBE PA3JIMYHBIX METOJ0B OUUCTKH BObI

TIK-3-V1 CO6I/IpaTB 1 aHAJIM3UPOBATH UCXOAHBIC JAHHBIC AJIs1 NPOCKTUPOBAHUA BOAOIIOATOTOBUTCIBHBIX YCTAHOBOK

IIK-3-Y2 MMPOBOANUTH TeOpeTI/I‘{eCKI/Iﬁ aHaJIN3 MTPOLCCCOB, JICKANUX B OCHOBEC PA3JIMIHbIX METOAOB OYHCTKHU BOJBI

Baagern:

[1K-3-B3 npuemamu npoBeAeHNs aHANN3a U 00CYXKICHUS Pe3ylIbTaTOB UCCIEIOBAHUI IPOIIECCOB OUUCTKH BOIBI

[1K-3-B4 HaBBIKAMU PacyY€TOB TEXHOJIOTUYCCKUX MMapaMETPOB MMPOLECCOB OUYUCTKU NPUPOJHBIX U CTOUYHBIX BOJ

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

I1K-3-B2 HaBbIKamu pabOTHI C HAYYHO-TEXHUUYECKOH HH(OpMAIUeil B 00IaCTH XUMUHU BOJIBI M OYUCTKU MPUPOAHBIX U CTOYHBIX BOJ

4. CTPYKTYPA U COJAEP)KAHHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kypc HHIUKATOPBI H JJL. sieMble
KOMIIeTeH it pecypcbl 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 odmei 2 MK-3-31 TIK-3- | JI1.1 JI1.2 KMI1 P1
LIEJIOYHOCTH BOJIBI U 32 T1K-3-33 JI1.3J12.1
OTIENBHBIX (hopM IIK-3-Y1 IIK-3 JI2.2J13.1
menogHocTH /J1a6/ -Y2 [IK-3-VY3 JI3.2J13.3
[K-3-V4TIK-3 | 21 3233 54
-B1 IIK-3-B2
IK-3-B3 IK-3
-B4
1.4 [Toaroroska oTuéra no 30 IK-3-31 [IK-3- | JI1.1 JI1.2 KM1 P1
nabopaTtopHoii paboTe. 32 [IK-3-33 JI1.3J12.1
DU3UKO-XUMUIECKUE OCHOBBI TIK-3-Y1 IIK-3 JI2.2J13.2
OYMCTKH BOJIbI IBAIIOPALIHEH. -V2T1IK-3-¥Y3 | 01223354
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-
XHMHYECKUAE OCHOBEI
OYHMCTKH BOJIBI KCTPAKIHEH.
I'eTreporennoe paBHOBECUE
JKHJIKOCTb - JKHJIKOCTb.
Pacnpenenenue
PacTBOPEHHOTO BEIECTBa
MEXKIY OBYMS
HECMEITHBAIOIIUMUCS
KUJKOCTSAMH. 3aKOH
pacIpenieneHus.
Okctpakuusa. OIHOKpaTHAs
u

npoOHas skcTpaknus. Pacyer
CTETICHU M3BJICYCHHS
PacTBOPEHHOTO BEIIECTRA.
DKCTpaKIMOHHAS OYHCTKA
BOJbI. BrimmosiHeHne
KOHTPOJILHOM (JIOMaIHein)
pa6otsr /Cp/

Pasgen 2. Meroabl 0OYUCTKH
CTOYHBIX BOJI.




2.1 O061as MUKpOOHOIOT L. 2 TIK-3-31 T1IK-3- JI1.1 J11.2 KM1 P1
Bakrepuonornyeckuii 32 [IK-3-33 JI1.3J12.1
aHanu3. buonoruueckue IIK-3-Y1 IIK-3 J2.2
(haKTOPBI CAMOOYNIIICHUS -V21IK-3-V3 | D1 323334
BogoeMa. Poinp TIK-3-Y4 [1K-3
MHUKpPOOPIaHU3MOB B -B1 IIK-3-B2
MpoIECCaX OYUCTKHA CTOYHBIX [IK-3-B3 TIK-3
Boa. /Jlex/ -B4

2.2 O4HCTHBIE COOPYKEHHUS. 2 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
Pacuér u BeIOOp TaHHBIX 32 I1K-3-33 JI1.3J12.1
o6wektoB /Tp/ IIK-3-V1 IIK-3 J2.2

-Y2IIK-3-Y3 | 21323354
[K-3-Y4 IIK-3
-B1 IIK-3-B2
MK-3-B3 IK-3
-B4
2.3 Ornpenenenue >KeCTKOCTH 2 T1K-3-31 I1K-3- JI1.1 J11.2 KM1 P1
BoJI5I /J1ab/ 32 TIK-3-33 JI1.3J12.1
MK-3-Y1 IIK-3 JI2.2J13.2
-¥2 [IK-3-V3 J3.3
[K-3-Y4TIK-3 | 31 32 33 54
-B1 IIK-3-B2
MK-3-B3 [K-3
-B4

2.4 [ToaroroBka oT4éra K 36 MMK-3-31 ITIK-3- | JI1.1 JI1.2 KM1 P1
nabopaTopHO# padoTe. 32 T1K-3-33 JI1.3712.1
DU3NKO-XUMHUYECKHE OCHOBBI [IK-3-Y1 IIK-3 JI2.2J13.2
OYHMCTKH BOJIbI OT -V2 T1IK-3-V¥3 JI3.3
KOJUIOUIHBIX MTPUMECEH. IIK-3-Y4 1IK-3 | 51 52 33 54
KommouaHoe cocrositHue -B1 IIK-3-B2
BeulectBa. KosmouaHo- MK-3-B3 [IK-3
JICTICPCHBIC U B3BCILCHHBIC -B4
MIPUMECH TIPUPOJIHBIX U
CTOYHBIX BOJI. AncopOrus
CHIIBHBIX JJICKTPOJIUTOB.

OO6pa3zoBaHue ABOWHOTO

AIEKTPUIECKOTO CJIOSI.

HonoobmenHast ancopOIus.

NoHO0OOMEHHEBIN METO

OTIpECHEHHUS U

obecconrBaHus BOJBIL.

OO6paboTka BOJIBI

KoaryJasHTamMd. KoaryssHTH,

WCTIOJIb3yeMbIe B TpoIlecce

BOJIOTIOJITOTOBKHU M UX

ruaposns. /Cp/

2.5 IIpoBenenue 3auéta /3auét/ 4 ITK-3-31 TK-3- KMI P1
32 T1K-3-33 212253 54
[K-3-Y1 IIK-3
-Y2 IIK-3-V3
MK-3-Y4 TIK-3
-B1 IIK-3-B2
IIK-3-B3 TIK-3
-B4

Pa3gen 3. lloaroroBka k

KOHTPOJbHBIM

MeponpUsITUAM U

BBINOJIHAEMBIM padoTam

3.1 O06beM yacoB 4 MMK-3-31 ITIK-3- | JI1.1 JI1.2 KM1
CaMOCTOSTENBHOW PabOTHI Ha 32 [IK-3-33 JI1.3J12.1
noarotoBky k KM /Cp/ [K-3-Y1 IIK-3 JI2.2J13.3

-Y2 IIK-3-V3 J3.4
MK-3-Y4TIK-3 | 51 32 23 54
-B1 IIK-3-B2

[IK-3-B3 TIK-3

B4




32

O0BeM uacoB 3 18 | IK-3-31 1IK-3- | JI1.1 JI1.2 P1
CaMOCTOSTENBbHOM PaboThI Ha 32 [IK-3-33 JI1.3J12.1
noaroToBky k BP /Cp/ [IK-3-V1 IIK-3 J12.2J13.3
-Y21IK-3-V3 3.4
MK-3-V4TIK-3 | 31 32 33 54
-B1 IIK-3-B2
IIK-3-B3 ITIK-3
-B4

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KoHTponwsHOE
WHIIKATOPBI Bomnpocs! 11 noAroToBKN
KM MEpPOIIPUATHE o
KOMIIETEeHIUH
KM1 3auer [K-3-31;I1K-3- Bormpocsr k 3auery:

32;11K-3-33;I1K-3-
YI;IIK-3-Y2;ITIK-3- | 1. XapakTepucTHKa HICTOYHUKOB BOJJOCHAO0KECHHUS.
V3;IIK-3-Y4;I1IK-3- | 2. CocTaB npuMecel IpUpOAHBIX BOJ.

BI;IIK-3-B2;ITK-3- | 3. TpeGoBanus K Ka4eCTBY IPHUPOTHBIX BOJI, UCTIOIB3YEMBIX IS
B3;I1K-3-B4 XO3HCTBEHHO-IIUTHEBOI'O BOAOCHA0KEHU.

4. Knaccugukarus npuMecei Boasl 1o (Ga3oBo-IUCHEpCHOMY
COCTOSTHHIO, TI0 XHMHUYECKOMY COCTaBY.

5. Knaccuduxanust merono 06padotku Boabl. Kpurepuit Beroopa
METOJIOB OUHCTKH.

6. Kitaccnguxaryist OCHOBHBIX TEXHOJIOTHIESCKIX CXEM
BOJIOTIOTOTOBKH. [IprMep TEXHOIOTHUECKOH CXEMbI TOJATOTOBKH BOIBI
(u3

MOBEPXHOCTHOT'O HCTOYHHKA BOJOCHA0XKEHUS).

7. CocrapieHue BEICOTHON CXEMbI BOJOOUUCTHOM cTaHIMHU. [TokazaTh
Ha [IpuMepe.

8. OHU3UKO-XMMHUUECKUE OCHOBBI IpoLiecca KOarysaitu.
CxemaTndeckoe n300pakeHHe MUIIEIITB 30151 THIPOKCHIA JKene3a 3-X
BaJICHTHOTI'O C MOJIOKUTEIBHO 3apsKEHHON YacTHUIIEH.

9. KoarynsaHTbI U (pIIOKYISAHTHI, IPUMEHSIEMbIE B TEXHOJIOTUH OUUCTKU
NpUPOJHBIX Boa. VX cBOMCTBA.

10. PerynupoBaHue onTUMalbHbIX YCIOBUHN Koaryasuu. dakTopsl,
BIIMSIOIUE HA TIPOLIECC KOATYIISIIHH.

11. Merozap! MHTEHCU(UKALIMM POLIecca KOaryysiLuy.

12. DnekTpoXuMHYECKOE KOAryITHPpOBaHUE IPUMECEH BOJIBI
(3meKTpoKoarymsanus).

13. Pa3paboTka TEXHOJIOTHHU NIPUTOTOBIICHUS U JO3UPOBAHUS PAaCTBOPA
KoaryistHTa (MOKpOe U cyxoe XpaHeHue). Pacuer 103b1

KOAryJsHTa.

14. Pa3paboTKa TEXHOJIOTHHU IPUTOTOBIICHUS U JO3MPOBAHUS PACTBOPA
¢uoxynsnara. Pacuer 10361 rokynsHTa.

15. Pa3zpaboTka TEXHOJIOTHH MTPUTOTOBIICHHS TTOAIEIAYUBAIOIIETO
pearenTa. Pacuer 1035I MOAIIENAYNBAOIIETO PeareHTa.

16. Knaccudukamusi cMECUTEIIBHBIX YCTPOHCTB U 00JIaCTh UX
npuMeHeHust. CMelleHne pacTBOPOB PEareHTOB B TPyOOIIPOBOJIE.

17. KoHCTpYKIMS ¥ IPOSKTHPOBAHKE Taf00BOTO CMECUTEIS,
BEPTHKAIBHOTO (BUXPEBOT0) CMECHTEIIE.

18. KoHCTpyKIMS ¥ IPOEKTUPOBAHUE JIBIPYATOIO CMECUTENS,
MEePEropoI4aTOro CMECHUTEIS.

19. KoHCTpyKIUs ¥ IPOEKTUPOBAHUE KOPUAOPHOIO CMECUTEIIS.
CwMereHre pacTBOPOB PEareHTOB B TPYOOIPOBOE.

20. IIpenBapurenbHas 00paboTKa BOIbI (GHIIBTPOBaHHEM Ha
MHKpodmIbTpax. OCHOBHI IpoIiecca.

21. IpenBapurensHOe GUIBTPOBAHIE BOIBI Yepe3 CETKH, TKAHH,
nopucTslie neMenTsl. OCHOBBI Npoliecca. bapabanHble ceTku.

22. OcBeTNIeHHE BOJIBI B MOJIE IIEHTPOOEKHBIX CHII. [ MIIPOIIMKIIOHEI.
23. YV naneHne npuMecei BoAbI (roTaruei.

24. HazHaueHHe KaMep XJI0IbeoOpa3oBaHusi, 00JacTh UX IPUMEHEHHS.
KoHcTpyKIMs 1 NpOEKTHPOBaHKHE BEPTUKATBHOM

(BUXpEBOif) KaMepHI XJIOIbe0Opa30BaHHSI.

25. KoHCTpyKIUs ¥ IPOEKTUPOBAaHKUE IIEPETOPOJUATHIX KaMep




XJIONIbeoOpa3oBaHus (C BEPTHKATBHON U C TOPU30HTANIBHOI
UUPKYISALKEH BOJBI).

26. KoHCTpyKIus ¥ IPOEKTUPOBAHNE KOHTAKTHOW KaMephl
XJIOTIbeOOpa30BaHusI.

27. KoHCTpYyKIUS U IPOEKTUPOBAHHE BOJIOBOPOTHON KaMephl
XJIONbeoOPa30BaHMsl, COBMEIICHHOM C BEPTUKAIbHBIM OTCTOHHHKOM.
28. KOHCTpYKITUS B IPOSKTHPOBaHUE KaMePHI XJIOMbe00pa30BaHHUS
3aIIJTAMJICHHOTO THIIA, COBMEIIEHHOH C TOPU30HTAIBHBIM
OTCTOIHUKOM.

29. Teopernueckre OCHOBBI IPOIECCA OCAXKICHHS IIPUMECEH BOABI B
OTCTOIHHUKE.

30. TexHONMOTHYECKOE MOJETHPOBAHKE MIPOLIECCa OCAXKACHUS IpUMeceit
BOJIbl B OTCTOMHHKE.

31. MeToauka NOCTpOEHUs KPUBBIX 0CAXIaEMOCTH B3BECH.

32. KoHCTpyKIHS U IPOEKTHPOBAHNE FTOPU3OHTAIBHBIX OTCTOMHHUKOB.
33. KoHCTpyKIMS ¥ NPOEKTHPOBAHKUE BEPTUKATIBHBIX OTCTONHHUKOB.
34. KoHCTpyKIUS ¥ IPOEKTUPOBAHNE KOPUAOPHOTO OCBETIIUTEINS CO
CJIOEM B3BEIICHHOTO OCaJIKa.

35. TeopeTnueckue OCHOBBI IPOLIECCa OCBETICHUS BOBI B CI0€
B3BEILIEHHOTO OCaJKa.

36. Kimaccuukanust GuiIbTpoB 1O IPHHIAITY ICHCTBHS; 110 BUIY
¢unsTpyromeit cpensl. Kimaccudukanus 3epHUCTHIX QUIBTPOB MO
CKOPOCTH (DHIBTPOBAHUS; 110 JAaBJICHHUIO, TI0JL KOTOPHIM OHH PabO0TaloT;
TI0 HAIIPABJICHAIO (PHITBTPYIOIIETro MOTOKA; IT0 KPYITHOCTH
(pUITBTPYIONIEro MaTepHana; 1o KOJIMUECTBY (PUIBTPYIOIINX CIIOEB.
37. KoHCTpyKIUs U IPOEKTUPOBAHHE CKOPOTO OE3HAIOPHOTO
OCBETJIUTENILHOTO (PrIbTpa ¢ GOKOBBIM COOPHBIM KAPMaHOM
(xaHAIIOM).

38. KoHCTpyKIMs B IPOEKTHPOBAaHHE CKOPOTO OE3HAIOPHOTO
OCBETJIMTENILHOTO (PUIIBTPA C LIEHTPAIBHBIM COOPHBIM KApPMaHOM
(xaHAITOM).

39. Teopernaeckre OCHOBHI (DIIIBTPOBAHUS BOJBI YePe3 3ePHHUCTHIC
MaTepuaisl (Teopus punasTpoBanus .M. Munua).

40. OntuMu3anms pexxuMa QGUIbTPOBAHNS.

41. KoHCTpYKIHA ¥ IPOEKTHPOBAHUE CKOPOTO HAIIOPHOTO (HUIIBTPA C
KOJITTAYKOBBIM JPEHAKEM.

42. KoHCTpyKIHUS U TPOEKTUPOBAHUE CKOPOTO HAIIOPHOTO (GrIIbTpa C
TPyOUaTHIM APECHAKEM.

43. CymHOCTb TEOpPHH MIPOMBIBKH (IIBTPOB, paspaboranHas MuHIeM
u lyGepTom.

44, KpymHo3epHHUCTBIC (TPyO003epHUCTHIC) GUITBTPEI.

45. Cropsre nByxnoTogssle puinbTpel AKX (GuiabTphr akageMun
KOMMYHAaJIBHOTO XO3SIiCTBA).

46. KOHCTpYKIUHU IBYXCIOHHBIX (DHUIBTPOB.

47. CBepXCKOPOCTHBIEC (DIIIBTPHI.

48. Me nneHHble QIIBTPEL.

49. HaMbIBHBIE (QHIIBTPBI.

50. TeopeTnueckue OCHOBbI KOHTAKTHOW KOATyIISALIH.

51. KoHCTpyKIns ¥ IPOEKTHpOBaHNE KOHTaKTHOTO (GuiabTpa KD-5
KoHTakTHOTO ocBeTauTens KO-1 co cOopHBIM kenobom.

52. Knaccu¢ukanus KOHTaKTHBIX ocBeTuTenei. KoHcTpykius u
[IPOEKTUPOBaHUE KOHTAKTHOro ocerutens KO-3 ¢
MECKOYIaBIHBAIOIINM KEI0-00M.

53. KonTtpoms 3a npoueccom ode33apakuBanus Bojbl. Kimaccuduxanus
METOZ0B 00€33apakKUBaHMI.

54. XapakTepucTHKa XJIOPCOAEPIKAIINUX PEAreHTOB, IPUMEHAEMBIX IJIS
00e33apakUBaHUS XJIOPUPOBAHUEM.

55. X¥IMHU3M XJIOPHPOBAHHS BOJIbI Fa3000pa3HBIM XJIOPOM.
XJTOpIOTIIONIaeMOCTb.

56. YCTaHOBKH, IPUMEHSAEMBIE ISl XJIOPUPOBAHUS BOJBL.

57. O6e33apaxuBaHe BOJbI O30HUPOBAHHEM.

58. KoHCTpyKIIMK 030HATOPOB

59. O6e33apakiBaHIe BOABI yIbTPAGHOICTOBBIMH JTyIaMH.

60. O6e33apaxuBaHUE BOJBI YIBTPA3BYKOBBIMU KOJIEOAHUAMH.

61. @opmbl cosepKkaHus JKeNle3a B TOA3EMHBIX U TOBEPXHOCTHBIX
HCTOYHHKAX BOJOCHAOKCHUSI.

62. Obe3xene3snBaHIe METOIOM YIPOIIEHHOH adpanuy ¢
HOCNEeAY0IUM (GUIBTPOBAaHUEM Yepe3 3epPHUCTYIO 3arPy3Ky




OCBETIHTENBHBIX (PUIBTPOB.

63. Obe3xene3nBaHre METOI0OM TITyOOKOH aspanuu (C mpuMeHEeHUEM
TpajupHH) C TOCISIYIOIIM (IIFTPOBAHAEM Yepe3

3epPHHUCTYIO 3arpy3Ky OC-BETIHTENBHBIX (PUIBT POB.

64. be3peareHTHBIE METOIBI 00€3XKeIe3UBaHus: PUIBTPOBAHUE HA
KapKacHBIX (QMIIBTpax; METOA «CyXO0iD» (QHIIBTpaIIny.

65. Obe3xene3snBaHIe BOABI METOIOM (HIBTPAIINH B TTOI3EMHBIX
ycaoBusix (B miacte) - MeTo Bupenoxc.

66. PeareHTHBIC METOABI 00E3KENE3MBAHMS TIOA3EMHBIX BOJI
(006paboTKa OKUCIUTENAMH, (PUIBTPOBAHKE BOJIBI Uepe3
MOH(DUIIMPOBAHHYIO 3aTPY3KY).

67. ®opMbl cofiep)KaHus Mapraiia B Boge. MeTobl yianeHus U3 BOJbI
Maprasua.

68. O0mue cBeqeHNs 1 METOABI Ae3010panii. OKUCIUTENbHBIE
METO/IbI €30 J0PALUH.

69. AncopOLMOHHBIE METOBI A€3010pallii. AICOPOIIMOHHBIC
(UIBTPEL

70. Metoas! ¢ropupoBanus Boabl. Cxema GTOPaTOPHONH YCTaHOBKI
CaTypaTOPHOTO THIIA.

71. Metozp! obecroprBanus Bogsl. CxeMa yCTaHOBKH VIS
COpOIIMOHHOTO 00ec(TOPUBAHNUS BOJIBL.

72. CoopyxeHHS II0 OYUCTKE  TOBTOPHOMY HCIIOIB30BAHUIO
MPOMBIBHBIX BOJ ITOCJIE IIPOMBIBKH (DHIIBTPOB.

5.2. IlepevyeHb padoT, BHINOJHAEMbIX M0 TUCHUTLIHHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue [IpoBepsiembie
paboThI paboTHI I/IHIH/IKaTopLIV CopeprxaHue paboThI
KOMITIETEHIINHA
P1 Konrtponpnas I1K-3-31;I1K-3- 3ananue Ha PT'P BeImaeTcs npenoaBaTesieM HHANBUAYAIbHO. TeMbl
pabota (PTP) 32;I1K-3-33;11K-3- KOHTPOJBLHON paboTHI:

V1;TIK-3-Y2;[IK-3-
V3:T1K-3-Y4;[TK-3-
B1;[1K-3-B2;[IK-3-
B3:[1K-3-B4

1. Crpoenue u cBoiicTBa

2.T'unponus coneit

3.Croco0B! BEIpayKeHUS] KOHLIEHTPALMH PAaCTBOPOB

4. Kuneruka XMMUYECKUX peakuuil. PaBHOBecHe B TOMOr€HHBIX
crcTeMax

5.XUMHMYECKUI COCTAB MPUPOJHBIX U CTOUHBIX BOJL

6. Knaccudukarus IpupoaHbIX BOJ

7.Knaccuukarusi CTOYHBIX BOJT

8.OCHOBBI XUMHYECKOTO aHAIN3a: KAYECTBEHHOTO M KOJIMYECTBEHHOTO
9.0praHonenTHYECcKre ONpPeeNIeHUs] KaueCTBa BOJIBI

10.0Onpenenenne kapOOHATHOH KECTKOCTH BOJIBI
11.dPa30Bo-auCTIEpCHBIE XapaKTEPUCTUKUA BOIBI

12.0mpenenenne OKUCIIEMOCTH BObI

13.®U3UKO-XUMHUYECKHE OCHOBBI MPOIIECCOB 00PaOOTKU MPUPOIHBIX 1
CTOYHBIX BOJ

14.MeTo bl OUUCTKU IIPUPOAHBIX BOJ,

22.00mue cBeACHUSI 0 MEKPOOPTaHU3Max

23.BpenHasi AeATENIbHOCTE MUKPOOPTaHU3MOB

24 Ilpouecc 3arps3HEHHs U CAMOOYHILEHUSI BOJJOEMOB
25.0npenenenne ONTHMAIBHOMN JO3bI KOATYISTHTA

O6beM KoHTpoJIbHOU paboThl 17-20 cTp. OCHOBHBIE CTPYKTYPHBIE
3JIEMEHTBI: TUTYJIbHBIH JHCT, COAEp’KaHHUE, BBEJICHUE, OCHOBHAS 4aCTh,
3aKITI0OYCHHUE, IPHII0KEHHS (IIPU HEOOXOMMOCTH).

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeH [0 TUCLIMIUIMHE HE IPEyCMOTPEH.

5.4. MeTroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npaktuxku. HAP)

Ipu omeHKe pe3yNbTaTOB BRITOIHEHHSI KOHTPOJIBHON (JOMamIHeit) paboThI HCIIONB3yeTCsl OMHApHAast CHCTeMa, KOoTopast
IpefycMaTpUBAET CIEAYIOIINE PEe3yNbTaThl U KPHTEPUH OLICHUBAHMUS:

PesynbTar onieHuBaHUS KOHTPOJIBHOM paboThl. Kpurepun oneHku

BrimosHEeHB! Bee 3aaHUs KOHTPOJIBHOM pa®oThl, MO0 TOMYIIeHE HEe3HAYUTENBHbBIC ONIMOKH TIPH

«3a4YTCHO»:
BBIITOJTHCHHUH.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnnorexa

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI1.1 | Beictpunkuii I'.®. OCHOBBI SHEPTeTUKU: YICOHUK Mocksa: Knopye, 2012,
JI1.2 | CuGararymmuna AM. |BogocHabGxenue. Y. 1. Homkap-Oma : [II'TY, 2016,
Hapyxnsle cetu u http://biblioclub.ru/index.php?
COOPY)KEHHUS: yueOHOe page=book&id=459510
nocoOwue
JI1.3 | Yynnosckuii, C.M. ViyuiieHue KkauecTBa Mocksa ; Bonorna : Undpa-Umxenepus,
MIPUPOIHBIX BOJ 2017, http://biblioclub.ru/index.php?
page=book&id=466773
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec
JI2.1 | C.B.Kaprasues Tennosneprerudyeckue Marnuroropck: MI'TY, 2000,
CHCTEMBI U SHEPreTHYECKUE
0ayaHCHI MPOMBIIUICHHBIX
IpennpusATHii : yaeOHOe
nocobue
JI2.2 | Crosnos H.H. Bogonoaroroska: Kypc aeKuui Craspomons: CKOY, 2018,
http://biblioclub.ru/index.php?
page=book&id=494813
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBo, rOf, 31. aapec
JI3.1 |Kocrouko A. B., [Iporno3upoBanue Kazanb: Kazanckuii HayuHO-
Bamummna 3. T. , COBMECTHMMOCTH B CUCTEME HCCIICIOBATEIbCKUI TEXHOJIOTMUYECKUI
[umnuna O. T. MOJIUMEP—PACTBOPHUTEIH yauBepcutet (KHUTY), 2014,
https://biblioclub.ru/index.php?
page=book red&id=428031
JI3.2 | 3unoBbeBa JL.M., COop, TpaHCHIOPT U XpaHEHHE CraBponons: CeBepo-KaBkazckuit
Bepxouukuii B.B., He(TH Ha TPOMBICIIAX: ®Genepanbhbiii yausepcurer (CKDOY),,
Bepucokun A.E. npakTukyM: [IpakTikym 2017, https://biblioclub.ru/index.php?
page=book red&id=483759
JI3.3 | Akcenona B.1. Xumust Boabl: JlabopaTopHbIit ExarepunOypr: U3narenscTBo
MPaKTUKYM VYpansckoro yauepcuteta, 2014 ,
https://biblioclub.ru/index.php?
page=book red&id=275796
JI3.4 [O. A 3y6xoBa, T. B. JlabopaTOpHBIH NPAKTUKYM MO Tomck : ToMckuii rocy1apCcTBEHHBIN
Jlanoga, 10. C. XMMHH BOJBI : ydeOHOe APXHUTEKTYPHO-CTPOUTEIBHBIN
Capkucos, H. II. nocobue yHUBepcuTeT, 2015,
Toprnenko ; mox pexn. https://biblioclub.ru/index.php?
T. B. JlanoBoit page=book red&id=693783
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | KubepJlennka www.cyberleninka.ru
32 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas 3JEKTpOHHAS OUOIHOTEKA www.elibrary.ru
D4 | OU3UKO-XUMUYECKHE CBOCTBA BOIbI https://Ims.misis.ru/
6.3 IlepeueHb MpPOrpaMMHOro obecneyeHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 | 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 Acdmc
1.7 Microsoft Teams
I1.8 |Zoom
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCCHOHAIBHBIX 023 JaHHBIX
N.1 | https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT MPOMBIIIICHHONW COOCTBEHHOCTH




.2 |http://window.edu.ru - UadopmarmonHas cucrema « EnnHOe OKHO ocTymna K 00pa3oBaTeIbHBIM pecypcam»

N.3 | https://minenergo.gov.ru/ - OdunmanbHeiii caiit MuaHCTEpcTBa JHEpreTHkn Poccuiickoit deneparyn

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHanienne
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VYueOHas 1abopaTopusi XUMUH

Komriekt oOopynoBaHust s J1a0OpaTopHd OOIICH H
Heoprannueckoi xumun H® HUTY MUCuC 04.2.3.0163,
1 .

(Cron-moiika pgBoitnas CMCIT 1200, 2 1wr., crou
nabopatopublii ¢ smukamu CJISI 1200, 6 1mT., Tabyper
nabopatopublii 20 mT., CTEUTaX IS XanaroB, | 1mIT.,
HITaTHB Ja0OPAaTOPHBIM MeTalnudecKuid i Oroperos 110,
5 mr., IUTaTUB J1a0OpaTOpHBIA  [UId  3aKpEeIUICHUs
XMUMHUYECKOH Tmocynsl M obopymoBanus, 10 1mT., Becs
anekrponusie BYJI-200, 1 mr., Bechl aHanuTudeckue AB-
210-01, 1 mr., mAMTKAa HarpeBaTedbHas JIEKTPUUECKast
I19J1, 4wr., muctuiaTop nadopaTtopHbid, 1 mT., pH-MeTp
craimonapubii OKCIIEPT-001-3, 4 mT., nocka menoBas, 1
IT., TEPMOMETP BIEKTpOHHBIA mopraTuBHbIE UT-15 17K,
15 mr., marauTHas wmemanka [19-6100, 15 wr., cocyn
KaJTOpPUMETPHYSCKUIl  JUII  TPOBEACHHS  J1abOPAaTOPHBIX
paboT Mo TePMOXUMHH, 15 WIT., HIMIIBI TUTENbHBIE, 15 1mT.,
Habop  MoJenell  KpUCTAUIMYECKUX  CTPYKTYp  IJs
JNeMOHCTpanui, 1 mT., TaliMep SJIEKTPOHHBIA IUPPOBOH
nopratuBHbli RSTO4167, 1 mt., KOJJIEKIUsT MUHEpPalIOB U
0o0pa3oB  MeTauIOB IS JAeMOHcTparmi, 15 T,
tepmomerp Th-37, 1 mT, 6apomerp Bb-05M HacrenHbii, 1
mr., Tabnuma MeHzgeneeBa HacTeHHas, | mT., Tabmmma
pacTBOPHMOCTH HACTeHHas, | IIT., Ha0Op apeoMeTpoB B
KoHTelHepe s xpanenuss AOH-1, 1 mr., pedpaxromerp
mudposoi I19-5200, 2mrT.), akBaguctwwistop J3-25CII0,
1 T, wmarautHas Memanka 04.2.3.0006, 1 T,
Mukpomanomerp MMH-240, 1 mr.,, mneds KamepHas
HarpeBarenbHas "I[IM-1000", 1 mr., moiika mabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TOPEHUS
mnopratuBHeI Testo-300M, 1 mr., ¢poroxonopumerp KDOK-
3KM, 1 mwmr., Buckosumerp BIDK-4 1.12, 2 mr.,
uckozumerp BITK-1 0.34, 1 mt.
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VYuebnass maboparopusi (KOMIBIOTEPHBIN
KJIAcC)

Kommuiekr  yyeOHOM  Mmebenmn Ha 12 mect  gus
oOydarormuxcs, 12 CTaOMOHApHBIX KOMITBIOTEPOB LIS
CTYICHTOB, 1 CTallMOHAPHBII KOMITBIOTED JUTS
npenonaBatenss (y BCEX BBIXOA B HHTEPHET), HPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JHOCKa ayJuTOpHas
menoBas, BeO kamepa Logitech, moctym &k O3HOC
Vuausepcurera MUCHUC wuwepe3 nuuHBII KaOMHET Ha
mwiatpopme LMS Canvas u Moodle, nuieH3nOHHBIC
nporpammbl MS Office, MS Teams, antusupyc Dr.Web.
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VYuyebHast ayJIUTOpUs IS 3aHATHI
JIEKIITHOHHOTO THIIA, MPaKTHYECKUX
3aHATHH

Kommuiekr  yyeOHOM  Mmebenn Ha 56  Mect  ais
oOydaromuxcs, 1  CTaIMOHApHBI  KOMIbBIOTEp UL
MPEToIaBaTelsl ¢ BHIXOJOM B HHTEPHET, MPOEKTOP, dKpaH
HAaCTCHHBIH, JOCKa ayauTOpHas MenoBas, BeO Kamepa
Logitech, KoJIOHKM, JHICH3MOHHBIE MpOrpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

B npoHecce N3yuCHUA AUCHUIUIMHBI BBIACIISAIOT ABa BHAa CaMOCTOSATCIIHbHOMN pa6OTBIZ - ayAuTOpHasdA; - BHCAyJUTOpPHA. Ay}lPITOpHa}I
CaMOCTOATCIIbHAA pa60Ta 110 JVMCHUILIMHEC BBIIIOJIHACTCA Ha yqe6HLIX 3aHATUAX IO PYKOBOJACTBOM IPENOJaBATEIIA.
BreaynuropHas camocTosiTenbHAs paboTa - MIaHupyeMast yueOHast paboTa 00yJaroliMCs, BBIMOTHAEMas BO BHEAYJUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTells, HO 0€3 €ro HEMOCPEICTBEHHOTO YJacTHsI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTpaMMOil yaeOHOH AMCIUIUTIHEL, PACKPHIBAOIIEH 1 KOHKPETH3UPYIOIIEH ee
coJiepKaHue, OCYLIECTBISIETCS] 00yJaroIIMMCs] HHUIIMATUBHO, C LENbI0 pearnu3alii COOCTBEHHBIX YIEOHBIX U HAyYHBIX HHTEPECOB.
Janst 6onee 3p(heKTUBHOTO BBITIOIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUINHE MTPENOoJaBaTeNlb PEKOMEHIYET HCTOYHHUKH IS
paboThI, XapakTepu3yeT HanboJiee PaMOHANTBHYIO0 METOINKY CAMOCTOSTENIFHON paOOThI, IEMOHCTPUPYET paHee BBHITIOJTHEHHBIS
oOydaromumMucs paboTs! | T. II. Bus! 3a1anuil U1 BHEAYJUTOPHOI CaMOCTOSTENBHON pabOoThI, HX COJEPKAHNE U XapaKTep MOTYT
UMETb BapUaTUBHBII U U PepeHIINPOBAHHBINA XapaKTep, yIUThIBATh HHANBHIYAIbHBIE 0COOEHHOCTH 00Yy4aloIerocs.
CamocTosTenbHas paboTa MOXET OCYIIECTBISATHCA HHANBUIYATbHO WM TPYIITIaMH CTYIeHTOB online (paboTa B 3JICKTPOHHOM




uHpopmannonHo-o6paszoBarensHoit cpege HUTY «MUCuCy» (OMOC), yacThio KOTOPOH HEMOCPEACTBEHHO MpeJHA3HAUCHHON JUIs
OCYIIECTBIEHHs 00pa30BaTENLHOTO MpoLEcca ABIAETC DIEKTPOHHBINH 00pa3oBaTenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBHCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIFHOM PabOTHI, ypOBHS CI0KHOCTH. BO3MOXHO mpoBeneHne
CHHXPOHHOH pabOTHI CO CTyACHTaMH C uctoins3oanrneM Microsoft Teams wnu Zoom. KoHTpods pe3ynbTaToB BHEAYIUTOPHOH
CaMOCTOSITENIbHOI PaboThI OCYIIECTBIIAETCS B MpeJiesiax BpEMEHHU, OTBEACHHOTO Ha 00sI3aTeNbHble yueOHbIe 3aHATUS 110
JUCIUILIMHE Ha MIPAaKTHYECKUX , JJAOOPATOPHBIX 3aHATHSIX.




