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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

POU3NKO-XUMHNYECKHE CBOMCTBA BO/bI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
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Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

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
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Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 07.03.2023 ., Ne3

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



1. HEJIX OCBOEHUA

1.1 | Llens auctMIUTHHEL - GopMHUpOBaHKE y OOYHJArOMIMXCS 3HAHUH O THAPOXUMHH IPHPOIHBIX U CTOYHBIX BOJ, TEOPETHUCCKUX
OCHOBaX (DM3UKO-XHMMHUUECKUX U MUKPOOHOJIOTHYECKUX TIPOIIECCOB OYUCTKH BOJBI.

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
TBEP/JIOM, KHKOM M Ira3000pa3HOM TOILIUBE; TPYOONPOBO/bI M TEIUIOBbIE CETH, a TAKIKE TeNJIOMeXaHU1ecKoe 000py1oBaHne
TEIJIOBBIX CTAHIIMI

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 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 36 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. 3 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. 3 2 IIK-3-31 [IK-3- | JI1.1 JI1.2 KMI1 P1
Pacuér u BeIOOp TaHHBIX 32 I1K-3-33 JI1.3J12.1
o6wektoB /Tp/ MK-3-Y1 IIK-3 2.2
-Y2IIK-3-Y3 | 21323354
[K-3-Y4 IIK-3
-B1 IIK-3-B2
MK-3-B3 IK-3
-B4
2.3 Ornpenenenue >KeCTKOCTH 3 2 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
BoJIbI /J1a6/ 32 T1K-3-33 JI1.3712.1
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 3 52 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
OYKCTKHU BOABI OT -V2 IIK-3-VY3 JI3.3
KOJUIOUIHBIX MTPUMECEH. IIK-3-Y4 1IK-3 | 51 52 33 54
Konnouanoe cocrosiane -B1IIK-3-B2
BenlecTBa. KoyutouaHo- TIK-3-B3 T1K-3
JICTICPCHBIC U B3BCILCHHBIC -B4
MIPUMECH TIPUPOJIHBIX U
CTOYHBIX BOJI. AncopOrus
CHIIBHBIX JJICKTPOJIUTOB.
O0pa3oBaHUE ABOHHOTO
AIEKTPUIECKOTO CJIOSI.
HonoobmenHast ancopOIus.
NoHO0OOMEHHEBIN METO
OTIpECHEHHUS U
obecconrBaHus BOJBIL.
OO6paboTka BOJIBI
KoaryJasHTamMd. KoaryssHTH,
WCTIOJIb3yeMbIe B TpoIlecce
BOJIOTIOJITOTOBKHU M UX
ruaponus. [lonroroeka k
3auety. /Cp/
2.5 [IpoBenenue 3auéra /3aqét/ 3 4 ITK-3-31 IIK-3- KM1 P1
32 TIK-3-33 21223334
[K-3-Y1 IIK-3
-Y2 [IK-3-VY3
MK-3-Y4 TIK-3
-B1 IIK-3-B2
[IK-3-B3 TIK-3
-B4
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTposabHbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBHUYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTtponrsHoe I_I[f:{OBepﬂeMbIe B
KM MepOTpHATHE ZMKATOPEL OTIPOCHI JUTS TIOATOTOBKHI
KOMIETEHITNH
KM1 3auer [TK-3-31;11K-3- Borpocsr k 3auery:

32;T1K-3-33;TTK-3-
V1;TIK-3-Y2;[IK-3-

1. XapakTepHCTHKA HICTOYHUKOB BOJOCHAOXKEHUSI.




V3;IIK-3-Y4;T1K-3-
BI;IIK-3-B2;I1K-3-
B3;I1K-3-B4

2. CocTaB npumMeceil IPUPOAHBIX BO.

3. TpeGoBaHUs K Kau€CTBY IPUPOIAHBIX BOJI, UCHOIB3YEMBbIX JJIsI
XO3AHCTBEHHO-ITUTHEBOTO BOTOCHA0KEHHSI.

4. Knnaccu¢ukanus mpumecer Bogsl o (ha30BO-AUCIEPCHOMY
COCTOSIHMIO, TIO XUMHUYECKOMY COCTaBY.

5. Knaccuduxanus meto1oB 00padboTku Bojibl. Kpurepuii BbIOOpa
METOJIOB OYHCTKH.

6. Knaccugukanus 0CHOBHBIX TEXHOJIOTHIECKUX CXEM
BOJIONOATOTOBKH. [IprMep TEXHOIOrMYECKOH CXeMBbI TOATOTOBKH BOJIBI
(m3

MOBEPXHOCTHOTO NCTOYHHKA BOJOCHAOKCHUS).

7. CocraBlieHHE BEICOTHOM CXEMBI BOJOOUYUCTHON cranuuu. [Toka3aTs
Ha NpUMeEpE.

8. dU3UKO-XUMHYECKHE OCHOBBI IIPOIECCa KOATYIISIIMU.
CxemaTudeckoe H300pakeHue MULIEIUIBI 301 THAPOKCH A JKeme3a 3-X
BaJICHTHOT'O C MOJIOKUTEIBHO 3apsKEHHON YacTHILIEH.

9. KoarymsHTHI 1 QIIOKYIAHTHI, MPUMEHSIEMBIC B TEXHOJIOTHH OYUCTKA
IpUPOJHBIX BOI. 11X cBoOlicTBa.

10. PerynupoBaHue ONTUMAaIbHBIX YCIOBUN Koaryasuu. GakTopsl,
BIIMSIOLIME Ha [IPOLIECC KOATYIIALMHU.

11. Metozp! nHTEHCU(UKAIIIH TPOIIecca KOaryJIsiiyy.

12. DnexTpoxuMHUUEcKoe KOAarylnupoBaHUE IPUMeceil BOIBI
(’neKTpOoKOarysIus).

13. Pa3paboTka TEXHOJIOTHHU IPUTOTOBIICHAS U JO3UPOBAHUS PacTBOpa
KoaryastHTa (MOKpoe U cyxoe XpaHeHue). Pacuer 1036t

KOAaryJnsHTa.

14. Pa3paboTKa TEXHOJIOTHHU NIPUTOTOBIICHUS U JO3UPOBAHHS PacTBOpa
¢moxynsaHTa. Pacuer mo35I QIOKyISIHTA.

15. Pa3paboTka TEXHOJIOTHU MIPUTOTOBIICHHUS 10 (IIE/IaYHBAIOIIETO
pearenTa. PacueT 1035l MOIIENAYMBAIOLIETO PEAreHTa.

16. Kitaccngukarist CMECHTEIIBHBIX YCTPOMCTB U 00J1acTh UX
npumeHeHust. CMelIeHne pacTBOPOB PEareHTOB B TPYOOIIPOBOJIE.

17. KoHCTpyKIHs ¥ IPOEKTUPOBaHKE IAaHO0BOTO cCMeCUTeNs,
BEPTUKAIBLHOTO (BUXPEBOI'0) CMECUTEIIE.

18. KoHCTpyKIMS ¥ IPOEKTHPOBAHUE ABIPYATOTO CMECUTEIIS,
HEepPeropo 4aToro CMECUTEIS.

19. KoHCTpyKIUs ¥ NPOEKTUPOBAHHE KOPUAOPHOTO CMECUTEIIS.
CMenieHre pacTBOPOB PEareHTOB B TPyOOIIPOBOIE.

20. IIpenBapurensHas 00paboTKa BOIBI (DHMIBTPOBAHIEM Ha
MuKpoduisTpax. OCHOBBI Ipoliecca.

21. IIpenBapurensHoe QUIBTPOBAaHIE BOIBI Yepe3 CETKH, TKaHH,
mopucThIie aneMeHTs. OCHOBEHI Mpoliecca. bapabaHHbIe ceTKH.

22. OcBeTnieHHe BOJBI B M0JIE IEHTPOOSKHBIX CHI. [ MAPOLIUKIOHEI.
23. Y aanenue npuMecei Bobl (ioTaruei.

24. HazHaveHue KaMep XJIOIIbeoOpa3oBaHus, 00JacTh UX PUMCHEHHS.
KoHcTpykius v npoeKTUpOBaHUE BEPTUKAILHOU

(BUXpEBOIT) KaMepBl XJI0NbeoOpa30BaHusI.

25. KoHCTpyKIUs U NPOEKTHPOBAHKUE IIEPETOPOJUATHIX KaMep
XJIOTIbeoOpa30BaHus (C BEPTHKAIBHOHN U C TOPH30HTATEHOM
TUPKYJSIIKE BOADI).

26. KoHCTpyKIUs ¥ NPOEKTUPOBAaHNE KOHTAKTHOW KaMephl
XJIONTEEOOpa30BaHuUsI.

27. KoHCTpyKIUs U IPOEKTUPOBAaHUE BOJOBOPOTHOU KaMephbl
XJIONbeoOpa30BaHusl, COBMEIIEHHON C BEPTUKAIBbHBIM OTCTOMHUKOM.
28. KOHCTpYKIHS ¥ NPOESKTHPOBAHHE KaMepHI XJIONbE0Opa30BaHUs
3aIIIAMJIIEHHOTO THITA, COBMEIICHHOH C TOPH30HTAIBEHBIM
OTCTOIHUKOM.

29. TeopeTnueckue OCHOBBI IIPOLIECCa OCAXKAECHUS TpUMecel BOJIbI B
OTCTOWHHKE.

30. TexHOIOTHUYECKOE MOAEIUPOBAHUE IIPOLIECCA OCAKICHUS IPUMECEH
BOJBI B OTCTOMHUKE.

31. Meroauka NoCTpOEHHs. KPUBBIX 0CaX1aeMOCTH B3BECH.

32. KoHCTpyKIMS ¥ IPOEKTUPOBAHNE TOPU30HTAIBHBIX OTCTOMHHUKOB.
33. KoHCTpyKIMS U NPOEKTHPOBAHNE BEPTUKATBHBIX OTCTONHHUKOB.
34. KoHCTpyKIUS U NPOEKTUPOBAHHE KOPUAOPHOTO OCBETIUTEINS CO
CJTOEM B3BEIICHHOTO OCaJIKa.

35. Teoperrnyeckre OCHOBBI IPOIECCa OCBETIIEHUS BOJIBI B CJI0€
B3BELIEHHOTO OCafKa.




36. Knaccugukanus GuiIsTpoB N0 IPHHIHITY JSHCTBHS; 10 BULY
¢unbTpytomei cpensl. Kitaccudukarus 3epHUCTBIX GUIIBTPOB 110
CKOPOCTH (HUIBTPOBAHNS; IO JABJICHHIO, ITOJI KOTOPHIM OHHU paboTaroT;
0 HAIIPABJICHUIO (PHIBTPYIOIIET0 MOTOKA; II0 KPYITHOCTH
(UIBTPYIOLIEro MaTepHana; 1o KOJINUECTBY (PUIBTPYIOIIUX CIIOEB.

37. KoHCTpyKIUst M IPOEKTUPOBAHUE CKOPOTO OE3HAIOPHOTO
OCBETIIMTENIHHOTO (PHIIBTpa ¢ OOKOBBIM COOPHBIM KapMaHOM
(xanamom).

38. KoHCTpyKIust M MPOEKTUPOBAHNE CKOPOTO OE3HAIOPHOTO
OCBETIIMTENHFHOTO (DPHIIBTPA C IEHTPAJILHBIM COOPHBIM KapMaHOM
(xanamom).

39. Teopernueckue OCHOBBI (DMIIBTPOBAHMS BOJIBI YEPE3 3EPHUCTHIE
MaTepuaibl (Teopus puiabTpoBanus .M. Munia).

40. OnTrMu3anus pexxnMa QHUIBTPOBAHHMS.

41. KoHCTpyKIHA ¥ IPOEKTUPOBAHHE CKOPOTO HAIOPHOTO (UIBTPA C
KOJIITAYKOBBIM JPEHAXKEM.

42. KoHCTpYKIHS ¥ IPOEKTHPOBAHHUE CKOPOTO HAIIOPHOTO (HUIBTPA C
TpyOUaThIM APECHAXKEM.

43. CymHoCTh TEOPUHU NMPOMBIBKH (GUIBTPOB, pazpaboTanHass MUHILIEM
u Uly6eprom.

44. KpynHo3epHHUCTHIE (TpyO03epHICTHIE) (GUIBTPEIL.

45. Cxopsle aByxnoTounsle GpunbTpel AKX (punbTpsl akageMun
KOMMYHAaJIbHOTO XO3S5HCTBa).

46. KoHCTpYyKITHH IBYXCIOMHBIX (DHIBTPOB.

47. CBepXCKOPOCTHBIE (DIIIBTPHIL.

48. Me nneHHbie QUIBTPHL.

49. HaMbIBHBIC (DHITBTPBI.

50. TeopeTuueckre OCHOBBI KOHTAKTHON KOAryJIsIMU.

51. KoHCTpyKIus ¥ MPOeKTUpOBaHUE KOHTAKTHOTO uiabTpa KD-5 u
KoHTakTHOTO ocBeTauTens KO-1 co cOopHbIM jkenoooMm.

52. Kiraccugukaryst KOHTaKTHBIX ocBeTiuTeneid. Koncrpykuus n
IIPOEKTUPOBAaHUE KOHTAKTHOro ocsernutes KO-3 ¢
MIECKOYITaBIMBAIOLIIM KeJT0-00M.

53. Konrpois 3a nporneccom ode3zapaskubanus Boabl. Kitaccuduxanms
METOJI0B 00€33apaKMBaHUsI.

54. XapakTepHCTHKA XJIOPCOACPIKAIIIX PEareHTOB, IPUMEHIEMBIX IS
00e33apaKMBaHUs XJIOPUPOBAHUEM.

55. X¥M#3M XJIOpHPOBAHUS BOJIBI Ta3000pa3HBEIM XJIOPOM.
X10pnoraonaeMocTs.

56. YCcTaHOBKH, IPUMEHSEMBIE ISl XJIOPUPOBAHUS BOJIBI.

57. O6e33apaxuBaHuE BOJIbI 030HHUPOBAHUEM.

58. Konctpykunu 030HaTOpOB

59. O6e33apakuBaHIe BOABI yIbTPA(hHOICTOBBIMU JIydaMH.

60. O6e33apakuBaHUE BOJIbI YIbTPA3BYKOBBIMU KOJICOAHUSMH.

61. ®opmbl conepkaHus Kese3a B MOJ3EMHBIX U TOBEPXHOCTHBIX
HCTOYHHKAX BOJOCHAOKCHNUS.

62. O6e3xene3nBaHle METOI0M YIIPOIIEHHON a’paluu ¢
HOCIIEAYIOINM (HUIBTPOBAHUEM YEPe3 3ePHUCTYIO 3arpy3Ky
OCBETIIMTENIBHBIX (QUIBTPOB.

63. O6e3xene3nBaHre METOIOM IITyOOKOH asparuu (¢ mpuMeHEeHHEM
TpajupHH) C TOCIEIYIOIUM GUIbTPOBAHUEM Yepe3

3ePHHUCTYIO 3arpy3Ky OC-BETIHTEIBHBIX (PHIBT "POB.

64. be3peareHTHBIE METOIBI 00e3KeIe3NBAHI: (IIIBTPOBAHKE Ha
KapKacHBIX (PUIBTPaX; METOM «CYyXOH» (QUIIbTPALIUH.

65. O6e3xene3nBanue BOIbI METOJIOM (DHIBTPALIMH B ITOJ3EMHBIX
ycoBusX (B miacte) - MeTo] Bupemoxc.

66. PeareHTHBIE METOBI 00E3KENIE3UBaHMS IOJ3EMHEIX BoJI (00paboTka
OKHCIUTENSIMU, GUIBTPOBAHHUE BOJBI Yepe3

MOJIU(UIIIPOBAHHYIO 3arPy3KYy).

67. ®opMbl COAEpKaHUsI Mapradua B Boae. MeTo bl yaneHus U3 BOAbL
Maprasua.

68. OOmmue cBeJeHUs U METOABI Ae3oopanni. OKHCIUTEIBHBIC METO/IBI
JIe30I0paIIHN.

69. AncopOIOHHBIE METOABI Ae3010palii. AICOPOLMOHHBIE
(bUNBTPHL.

70. Metons! ¢ropupoBanms Boabl. Cxema GTOpaTOPHON YCTaHOBKU
CaTypaTOPHOTO THIIA.

71. Metozp! o6echropuBanus BoJibl. CxeMa yCTaHOBKHU ISt




COpOIIMOHHOTO 00eCTOPUBAHUS BOJIBL.
72. CoopyxeHHS [T0 OYUCTKE U MOBTOPHOMY HCIIOJIb30BAHHUIO
IMPOMBIBHBIX BOI ITOCJIC IIPOMBIBKHA (I)I/IJ'IBTpOB.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspamue IIpoepsemsie
paGoTHI paboTI HHIMKATOPBI CopeprxaHue paboThI
KOMIIETEeHIUH
P1 Koutponphas IIK-3-31;I1K-3- 3anmanue Ha PI'P Beigaercs npenoaaBaTeneM WHANBUAYAIbHO. TeMbl
pa6ora (PI'P) 32;11K-3-33;11K-3- KOHTPOJIbHOU PabOThI:

V1;IIK-3-Y2;I1K-3-
V3;IIK-3-Y4;,I1K-3- [ 1. Ctpoenue u cBoiicTBa

B1;I1K-3-B2;I1K-3- | 2.T'uaponus coneii

B3;I1K-3-B4 3.Crioco0bl BRIPAXKESHUS KOHIICHTPAIIUN PAaCTBOPOB

4 KuHeTnka XUMHUYECKHX peakluuil. PaBHOBecue B TOMOTEHHBIX
cHCTEeMax

5. XuMu4eckuil CocTaB MPUPOTHBIX U CTOYHBIX BOJ

6. Kinaccuguxkanus npupo HbIX BOJ

7.Knaccuukamnust CTOYHBIX BOJT

8.OCHOBBI XUMHYECKOT'0 aHaJIN3a: KAYECTBEHHOTO U KOJIMYECTBEHHOTO
9.0praHoyenTu4ecKre onpeaeICH s KauecTBa BOJIbI

10.0Onpenenenne kKapOOHATHOM HKECTKOCTH BOJIBI
11.®a30B0-AnCTIEPCHBIE XapPAKTEPUCTHKH BOIBI

12.0npeneneHue OKUCISIEMOCTH BOIBI

13.DuU3NKO-XUMHYIECKUE OCHOBBI MTPOIIECCOB 00PabOTKH MPUPOIHBIX U
CTOYHBIX BOJI

14.MeToapl OYMCTKU MPUPOAHBIX BOJ

22.00111e CBeJCHUS 0 MUKPOOPTaHU3Max

23.BpenHas 1esTensHOCTh MUKPOOPTaHU3MOB

24 Tlpotecc 3arps3HEHHS 1 CAMOOYHILIEHUST BOJJOEMOB
25.0npeneneHye ONTUMAIBLHOMN 103bI KOATYJIsHTa

O0BeM KOHTpOIBHON padoThl 17-20 ctp. OCHOBHBIE CTPYKTYpHBIC
AIIEMEHTHI: TUTYJBHBIH JIHCT, COIep)KaHHue, BBEJICHUE, OCHOBHAS 9aCTh,
3aKJII0ueHHe, MPUIIOKeHH (IIPH HE0OXOAUMOCTH).

5.3. OueHovHble MaTepuaJibl, HCIOJb3yEeMbI€ VISl JK3aMEHa (onncal-me 6I/IJ'ICTOB, TECTOB U T.l'l.)

Dk3aMeHa Mo AUCIMIUIMHE HE MPEAYCMOTPEHO

JuctannuonHo 3a4ét moxxeT npoBoauThes B LMS Canvas. Tect conepxut 30 3aganuii. Ha pemenue orBoaurcs 30 MUHYT.
PaspemeHHbIe OMBITKY - OJTHA.

Ob6pa3zen 3aganuii Ajst 3a4€ra , mpoBoAUMoOro aucrtaHmuoHHo B LMS Canvas (OITK-4-31,Y1,B1; T1K-3-31,V1,B1; YK-4-31,Y1,B1):

ooggw ooOogN ooogos.

ooogge

5.
peaxuuio?
U
U
0

Haumenbliee cosepkaHue BEIIECTB MPUMECE?
B MOPCKOH BOJE;

B PEYHOU BOJIE;

B BOJOIIPOBOJHOU BOJIE;

B JUCTHJTMPOBAHHOM BOJIE.

C BozoOIl MOTYT BCTyHaTh B PEakIMI0 00a BELIECTBA MaphI?
CuO, Na;

CaO, Ca;

C02, SiO2;

N2, Fe.

CymMa K03 (GHUIHEHTOB B YpaBHEHUSAX Peaknuii BOABI ¢ 6apreM U BOJIBI ¢ OKcuIoM cepsl (VI) cooTBeTcTBEHHO paBHA?
3u4,
4 n 3,
4 u 4,
S5u3l.

Bribepute GopMysy THAPOKCHIA, KOTOPBIH MOYKHO MOJYYUTh PEaKIUel COOTBETCTBYIOMIETO OKCHIA C BOJOM:
H2Si03;

Cu(OH)2;

Ca(OH)2;

Fe(OH)3.

B mporiecce B3auMoaeiCTBUS ABYX BelIECTB 00pa30BajInCh THAPOKCUA Kalusi U BogopoAd. Kakue BemiecTBa BCTYIHIN B
KaJui 1 BOJa;

OKCHJ KaJlusgd U BOJA,
Kalaui U cojisHas KHCJI0Ta,
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16.

OKCHJ KaJlusgd U COJIdHasA KHCJIOTa.

VYxaxunte pusndeckoe cBOHCTBO BOJBI?
roiy0oii 1BeT;

VMMeEeT NMPUATHBIN 3arax;

TeMrieparypa ruiasieHus 4 °C;
XOpOIIUM pacTBOPUTEND.

IIpu KOMHATHO¥ TeMmIepaType ¢ BOJOH pearipyroT oda MeTaia, yKa3aHHbIC B mape?
Oapwuii u Mep;

KaJIbIIMA ¥ JTUTHUH,

aJIOMUHUI U PTYTb;

cepedpo U HATpHUH.

Kakue BemiectBa 0003HaYeHbI « X» U «Y» B LeNoUke mpespamenuit S —+ X SO2 — +Y H2S03?
X — H20; Y -02;

X —-02; Y -H20;

X -02;Y -H2;

X -H2;Y - 02.

CymMa k03 (HUIIEHTOB B YpaBHEHHUAX PEAKIMIA BOJABI C HATPHEM H BOJIBI C OKCHJIOM JIUTHSI COOTBETCTBEHHO paBHA:
7u3;
6u3;
4 u 4,
7u4;

®deHondranenH B OCHOBAHUAX CTAHOBUTCS?
KpacHBII;

IIPO3payHbII

CUHUIA;

MAaJIMHOBBIH.

CMech Ha3bIBaeTCsl OJHOPOAHOM?
YacTHUIBl HE BUIHBI B PaCTBOPE;
YaCTHIIBI BUIHBI B PaCTBOPE;
MMOJICOJIHEYHOTO Macja U BOJBI,
1ecka ¥ BOJBI.

Cwmemanu 200 r 10%-ro pactBopa u 400 r 40%-ro pactBopa conu. IIponeHTHas KOHLIEHTpaLUsl COJM B HOBOM PAacTBOpE

25;
30;
35;
40.

Boma conepxuT Ooibllie pacTBOPEHHOTO KHCIOPOJa B MOpE:
benowm;

YepHow;

Bbanruiickom;

Kpacnom.

Bojga nMeeT 00bIIOe 3HAYCHHUE TS KU3HU
Pactenmii;

JKHUBOTHBIX;

YeJIOBCKa;

BCEX JKMBBIX OPTaHU3MOB.

KakoBa MoJsisipHasi KOHIIEHTpAIHs pacTBOpa €ClId B 3 J1 COMEPKUTCA 6 MOJIb PACTBOPSHHOTO BeliecTBa?
3 MOJIB/II;

5 Moub/II;

2 MOJB/II;

1.5 moms/m.

BepHsl 11 crienyromye CyxaeHus?

A. Tupponus - 370 0OMEHHOE Pa3IoKEHHE BEIIECCTB BOJOH MO IEHCTBUEM DIICKTPUIECKOTO TOKA.
b. Conb pearupyeT ¢ Bogoit ¢ 00pa3oBaHHEM OCHOBAHHUS M KHCIOTHI, €CIIM B TaOJIHIIE PACTBOPUMOCTH yKa3aHO, UTO 3Ta COIb
paznaraercsi B BOJHOM cpeJie.

O

00a cyxaeHus: He BEpHBI;




BEPHO TOJIBKO b;
BEpHBI 00a CYKICHUS,;
BEPHO TOJIBKO A.

OoOo-d

[TprunHa 3arpsi3HEHUs. BOJBI?

XaJIaTHOE OTHOILCHYE YEI0BEKa K BOIHBIM pECypcaMm;
¢bmIBTPOBaAHNE,

XJIOPUPOBAHUE;

KUIISTYCHUE.

DDHD:

Bri6epure hopmyny TuapokcHa, KOTOPBIH MOXKHO MOMYYUTh PEaKIHed COOTBETCTBYIOIIETO OKCHAA C BOOIL:
H2Si03;

Ba(OH)2;

Cu(OH)2;

AI(OH)3.

DHDD;

19. Peakmust 00pa3oBaHus TITIOKO3bI U KUCIOPOJIa U3 YIIIEKUCIIOTO Ta3a M BOJBI, POTEKAIoNIas B 3€JICHBIX PACTCHHSX,
Ha3bIBACTCs peaKiuen

doTonuza;

I'unponusza;

DNeKTpon3a;

®doTocuHTE3A.

[ i |

YkaknuTe JOJI0 3a1macoB MPEeCcHON BOJBI Ha TEPPUTOPHH Poccum OT ee MHPOBBIX 3aIacoB.
30%;

20%;

10%;

5%.

VYkaxure GU3NUECKOe CBOHCTBO BOJBI:

rony0oii 1BeT;

MeeT TPUATHBIN 3amax;

Temneparypa kunenus 100 °C;

HUMeEeT BKYC.

DEHD-BHDDE'B

Cpenu METOJIOB OYUCTKH BOJIBI XUMHUYECKUM SIBIISIETCS?
Juctunnsuus;

JlexaHTanus;

OUIbTPOBaHUE;

obpaboTka cepedpom.

EHDDB

CBsi3b MEXIy aTOMaMM B MOJIEKYJE BOJbI?
koB. Henomnsphas;

BOJIOPOAHAS;

HOHHas;

koB. [lonsipHast.

j[lljjs

Mertoa omnpeaeneHus cocTaBa BOJABI MyTeM €€ Pa3jioKeHHUsl Ha KUCIOPOJ U BOJAOPO] Ha3bIBaeTCA
Ananus;

Cunres;

Juctunnsuus;

BrimapuBanmue.

[N
DDHD%

O4uCcTUTH BOLY OT BPEAHBIX NPUMECEH MOXKHO C IOMOUIBIO:
Kunsuenus;

DunpTpoBaHUs;

J00aBJIEHNS KPUCTAIUIOB ITIEpMaHTaHaTa KaJHs;

BCEMH INIPUBEICHHBIMH CIOCOOAMHU.

EHDD.&

&)
S

DU3NUECKIMU CBOWCTBAMH BOJIBI SIBIISFOTCS
.HE MIMEET 1IBEeTa;

B3aUMO/ICHCTBYET C aKTHBHBIMH METAILIaAMHU;
oOpazyercsi B mporiecce (pOTOCHHTE3a;
MMEET TPHU arperaTHBIX COCTOSHHS.

oo4odg

27. Bepnbl 11 cnenyronue cyxaeHus?

A. TIEeO0YHBIC METAITHI U IET0YHO3EMEIIbHBIE METaJUTB B3aMMOJICHCTBYIOT C BOJOH TP KOMHATHOH TeMIlepaTtype ¢ 00pa3oBaHHEM
HIeJI09M U BOAOPOJA.

b. Metanns! rnaBubix noarpyni 111 u IV rpynn Ileproauueckoil cucTeMsl 2J1eMEHTOB B3aUMOJEHCTBYIOT C BOJOM TP KOMHATHOM




TemIeparype ¢ 00pa30BaHHEM LIET0YU U BOJOPOAA.
00a cyXIeHHs1 HE BEPHBI;

BEPHO TOJIBKO b;

BEpHBI 00a CyXXJICHUS;

BEPHO TOJIBKO A.

OoOodd

YKaXKUTE OKCHUJ, KOTOPBIM B3aUMOJEHCTBYET C BOAOM.
Fe203;

Si02;

P205;

Al203.

Ej[lljg

29. BepHbl 1 cnenyromue cyxaeHus?

A. Bona pearupyer ¢ OKCHIOM MeTajllla, €CIH IIPH 3TOM 00pa3yeTcsi HepacTBOPHIMOE OCHOBAHHE.
b. Boaa pearupyeT ¢ OKCHOM HeMeTallla, €CH IIPU 3TOM 00pa3yercsi pacCTBOPHMAasi KUCIIOTA.
00a Cy)XIeHHs HE BEpHBI;

BEPHO TOJIBKO b;

BEpHBI 00a CyXXICHUS;

BEPHO TOJIBKO A.

[ |

B pesympTare peakimy BOIBI ¢ OKCHIAMH HEMETAJUIOB MOTYT 00pa30BaThCs
KHCIIOPOACOEPrKaIie KHCIOTHI,

0ECKHCIOPO/IHBIE KUCIIOTHI;

HEepacTBOPHMEBIE OCHOBAHYIS,

IIEJIOYH.

(98]
EHDDQ

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

[Ipu oreHke pe3ynbTaTOB BHINOJHEHHUS KOHTPOJIBHOM (loMaIrHel) paboTs! HCIONb3yeTcss OMHAapHas CHCTEMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIIUE PE3YJIbTAThl U KPUTEPUH OLICHUBAHHUS:

Pesynbrar oneHuBaHus Kputepuu ouenku

«3aUTCHO»: BrimostHEHB! Bece 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMyIIeHE HEe3HAYUTEIbHbIC OIMIMOKH TIPH
BBITIIOJTHEHUH.

«HE 3aYTEHON: CTyaeHT He BBINOJHWI WM BBIINOJHWI HENIPABUIBHO 3a/laHUsI KOHTPOJILHON paboThI.

ITpu moBenenny 3adera B (hopMe MHCHBMEHHOTO (YCTHOTO) OIpoca WX B GopMe TECTHPOBAHUS KPUTEPUSIMHA OICHKH SBIISIOTCS:
«3aUTCHO»: Uznoxenne BompocoB He MeHee, 4eM Ha 50 %, BO3MOXHBI OIIMOKH B TMIEPHOAN3ALUIX, KIACCH(DUKAIMSIX,

TPAKTOBKE OCHOBHBIX MOHATHI ¥ T.1. He3HaHHe 0JJHOrO U3 BONPOCOB MOXET ObITh KOMIIEHCHPOBAHO JPYTHM BOIIPOCOM (Ha
YCMOTpPEHHE NPEToAaBaTelisl) Ipy COOTBETCTBYIOIIEH 3amucH B JIncte ycTHOTO onpoca. J[omycTHMO HENoCIea0BaTeIbHOE

M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BBIBOIHI.

«HE 3aYTEHO»: OrtcyrcrBue 3ammceil B JIucte ycTHOTO ompoca, 0TKa3 OT OTBETa, MOJMEHa OJHOTO BOIPOCA IPYTUM, HAIIHMUIHe
mmnaprajiku. M3noxenne BonpocoB MeHee, yeM Ha 50 %. He3naHne 0CHOBHBIX TIOHATHH U MOJI0XEHUH TeMbl. HecriocoOHOCTE

CBSI3HO M3JIOXKHTH MaTepHaJl.

IIpu moBenennn 3auéra B popMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPHSIMHU OLICHKH SBIISIOTCS:

«3auTeHo»: norydeHue oT 50 1o 100 % 6annoB Mo TeCTy IpH BHITOJHEHUU TECTA 32 PEITIAMEHTUPOBAHHOE BPEMs;

6. YHEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenscTBO, TOM, 71. aapec
JI1.1 | beicrpunkuii I'.®. OCHOBBI SHEPIeTUKU: YICOHUK Mockasa: Knopye, 2012,
JI1.2 | Cubararymmuna AM. |BogmocHabxenue. Y. 1. Nomkap-Omna : III'TY, 2016,
Hapyxusle cetu u http://biblioclub.ru/index.php?
COOPYXKEHHS: yueOHOe mocooue page=book&id=459510
JI1.3 | YynHoBckwii, C.M. VYyduienue kadecTBa Mocksa ; Bonorna : Undpa-Umwkenepus,
MIPUPOTHBIX BOJ 2017, http://biblioclub.ru/index.php?

page=book&id=466773

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOPBI, COCTaBUTENHN 3arnaBsue bubnnorexa UznarenbcTBO, TOA, 3I1. azipec

JI2.1 | C.B.KapraBues TeruosHepreTuveckue Marnuroropck: MI'TY, 2000,
CUCTEMBI U SHEPTETHUECKHE
GanaHChl MPOMBIIIIEHHBIX
OpennpusaTuii : yaebHoe
nmocooue




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 | Crosnos H.H. Boponoaroroska: Kypc aeKuui Craspomons: CKOY, 2018,
http://biblioclub.ru/index.php?
page=book&id=494813

6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka N3parenscTBoO, rOf, 3I1. aapec
JI3.1 |Kocrouko A. B., IIporno3upoBanue Kazanb: Kazanckuii HayqHO-
Bamummna 3. T. , COBMECTHUMOCTH B CHCTEME UCCIIEIOBATENbECKHI TEXHOIOTHICCKHI
Mununa O. T. MIOJINMEP—PACTBOPUTEID yausepcuter (KHUTY), 2014,
https://biblioclub.ru/index.php?
page=book red&id=428031

JI3.2 | 3unoBbeBa JIL.M., COop, TpaHCHOPT U XpaHEHHE Crasponons: CeBepo-KaBkazckuit

Bepxounkuii B.B., He(TH Ha TPOMBICIIAX: ®denepanbubiii yauBepcutet (CKOY),,
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

MIPaKTUKYM VYpanbsckoro ynusepcuteta, 2014 ,
https://biblioclub.ru/index.php?
page=book red&id=275796

6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH « AHTEpHET»
31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru
33 | Poccuiickas HaydHas aneKTpoHHAs OHONIHOTEKa www.elibrary.ru
D4 | Pu3uKo-XMMHUYECKHE CBOWCTBA BOJIBI https://Ims.misis.ru/
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AutuBupyc Kaspersky Endpoint Security mis 6usneca-Pammmpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.6 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.7 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.8 Microsoft Teams
I1.9 |Zoom
6.4. Tlepevyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 623 JaHHBIX
U.1 |https:/new fips.ru/ - @exepanbHbIil HHCTUTYT MPOMBIILIEHHOH COOCTBEHHOCTH
n.2 |http://window.edu.ru - UadopmarnmonHas cucrema « EnnHOE OKHO JTocTyma K 00pa3oBaTeIbHBIM pecypcam»
N.3 | https://minenergo.gov.ru/ - OpunmanbHelii caiit MuHUCTEpCTBa DHEepreTHkn Poccutickoit deneparuu

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenue OcHauenue
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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)

KomrutekT yueOHOM mMebenu Ha 12 MecT A 00ydaromumxcs,
12 cranuOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTAlMOHAPHBIM KOMIIBIOTEp I IpenomaBaTens (y Bcex
BBIXOJ B HWHTEPHET), TMPOCKTOpP, OJKPaH HACTCHHBIMH,
KOMMYTaTop, JOCKa ayIuTOpHas MeJoBas, BeO Kkamepa
Logitech, moctyn x OMOC VYrusepcurera MUCHUC uepe3
nuuHBIA kabuHer Ha twiatdpopme LMS Canvas u Moodle,
nuieH3nonHeie  mporpammbl - MS  Office, MS  Teams,
arTuBupyc Dr.Web.
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VYuebHass  ayauropus U1 3aHATHH
JIEKITUOHHOTO THIIA, MPaKTUYECKUX
3aHATHH

KomrutekT yueOHOM Mebenu Ha 56 MeCT Al 00ydaromuxcs,
1 crauuMoHapHBI KOMIBIOTEp [UIs IpernojaBaTens C
BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0cKa
aymutopHas MenoBas, BeO kamepa Logitech, konoHkw,
nuneH3noHHsle  mporpammel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISAIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAs
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHAETCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpemnogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMCesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEeMoCpeACTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOrpaMMON yueOHOM JUCIUIIINHBI, PACKPHIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJiepikaHne, OCYIIECTBIIeTCS
00y4aIOINMCSI MHUIIMATUBHO, C LICJIBI0 PEaN3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTuBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONM pabOTHI IO AUCIUIUIMHE MPENOoAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOAUKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbBIE 00yJarommMucs paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padOoThl, X COJEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHAYATBHO HIIH IPYIIIAaMH CTyAEHTOB online (paboTa B 3MeKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTpio KOTOPOH HEMOCPEICTBEHHO MIPeAHA3HAYEHHOH IS OCYIIECTBICHUSI 00pa30BaTEIBLHOTO
npolecca siBIeTcsl DIeKTPOHHBII 00pa3oBarenbHbli pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBUCUMOCTH OT LIEJIH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHON PabOTHI, YPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHne CHHXPOHHOH paboTHI Co
CTy[CHTaMH ¢ uctoab3oBanreM Microsoft Teams wmu Zoom. KoHTpos pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOATEIBHON PabOTHI
OCyIIECTBIsIETCA B IIpeeNnax BpeMeHH, OTBEJEHHOT0 Ha 00s3aTeIbHble ydeOHbIe 3aHATHA M0 JUCLUIIMHE Ha MPAaKTHYECKUX ,




| 71a00PaTOPHBIX 3aHATHAX.




