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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
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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 | MexaHuKa )XUAKOCTH U Ta30B

2.1.3 | YueOHas npakTHKa

2.2 Jucunnimabl (MOAy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/IS) HE00X0AUMO KaK
npeaulecTByOLIee:

2.2.1 |Bropuu4Hble 3HEPropecypchbl IPOMBIIIICHHBIX PEIIPUATHH

2.2.2 | BropuuHble 3HEPropecypchl TEMIOBIX IEKTPOCTaHIIUN

2.2.3 |KoTtenbHble yCTAHOBKU U IAPOTCHEPATOPHI

2.2.4 | TemmomaccooOMeHHOE 000PYIOBaHHE IPEATIPAATHH

2.2.5 |IloaroroBka K MpoIeaype 3aIlUThl U 3alIUTa BEITYCKHOW KBATM(QHUKAITMOHHON pabOTHI

2.2.6 |IIpepnuniuoMHas npakTHKa

2.2.7 | TexHonoru4yeckue SHEProHOCUTEIH MPEATIPUITHI

2.2.8 | DHeprocOepexxeHHe B TEMIOIHEPIEeTHUKE U TEIUIOTEXHOJIOTHH

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

IIK-3: Cnioco0eH IKCNIyaTUPOBATH 00bEKTHI MPO(ecCHOHAIBLHOM 1eITETbHOCTH, B TOM YHCJIe TEMJIOBbIE KOTJIbI HA
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIPOBOIbI U TEILUIOBBIE CETH, 2 TAK:KE TeIVIOMeXaHHIECKoe 000pyI0oBaHHE
TEIJIOBBIX CTAHIIMIA

3HaTh:

TIK-3-33 IIPUHIOUIIBL BbI60pa 1 IPUMEHCHUA METOAOB OUYUCTKU JIsI KOHKPETHOT'O TUIIA MIPUPOAHBIX U CTOYHBIX BOJ

IMK-3-32 (u3nKo-XMMHUIECKUE OCHOBBI METOJIOB M TEXHOJIOTUI OUYMCTKH IMTPUPOTHBIX U CTOYHBIX BOJ

TIK-3-31 xumuueckue 1 PU3NKO-XUMHYECKHE CBOMCTBA MPUPOAHBIX U CTOYHBIX BOJI M OCHOBHBIE MTOKa3aTeIH KadeCcTBa BOABI M UX
BIIMSTHUE Ha TEINIOOHEPreTHUECKOe 000pyA0BaHNE

YMmerhb:

ITK-3-Y3 npoBoauTh aHAIN3 U 00CYXKICHUE PE3yNbTAaTOB UCCICIOBAHUHN MTPOIIECCOB OYUCTKU IIPHUPOIHBIX U CTOYHBIX BOJI

TIK-3-Y4 npoBoaUTH TEOPETUUECKUI aHAINU3 MPOIIECCOB, JISKAITUX B OCHOBE PA3IMYHBIX METOJ0B OYUCTKH BOBI

TIK-3-VY1 cobupaTh 1 aHAIU3UPOBATH UCXOHBIE JaHHBIE AJISl IPOESKTUPOBAHUS BOJIOTIOATOTOBUTENBHBIX YCTAHOBOK

IIK-3-Y2 MMPpOBOAUTH TeOpeTI/I‘{eCKI/Iﬁ aHaJIM3 MPOLICCCOB, JICKKAIUX B OCHOBC PAa3JIMIHbIX METOAOB OYHCTKHU BOIBI

Baanernb:

[IK-3-B3 npremamu npoBeAeHHs aHANIN3a U 00CYXKICHUS Pe3ylIbTaTOB HCCISIOBAHUI IPOIIECCOB OUHUCTKH BOIBI

I1K-3-B4 HaBBIKAMU PacyY€TOB TEXHOJIOTUYCCKUX MMapaMETPOB MPOLECCOB OUYNCTKU NPUPOJHBIX U CTOUYHBIX BOJ

TIK-3-B1 HaBBIKaMu 3KCHEPUMEHTAILHOTO ONPEAEICHNS OCHOBHBIX TEXHOIOIMYECKUX TapaMETPOB IIPOLIECCOB OUUCTKH BOJBI

[IK-3-B2 naBbikamMu paboThI C HAYYHO-TEXHUYECKOW HHPOpMaIel B 00JIaCTH XMMUH BOIBI M OUMCTKH MPUPOIHBIX U CTOUHBIX BOJ

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeH Mt 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 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. CoopyKeHus 10 OYUCTKE U HOBTOPHOMY HCIIOJIb30BaHHUIO
TIPOMBIBHBIX BOJI ITOCJIE IIPOMBIBKH (DHITBTPOB.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Haspamue IIpoepsemsie
WHIUKATOPBI CopeprxaHue paboThI
paboTHI paboTHI N
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;TIK-3-Y2;[TK-3-
V3;TTK-3-Y4;[IK-3-
B1;[1K-3-B2;[IK-3-
B3;[1K-3-B4

1. Crpoenue u cBOMCTBa

2.I'maponus coneit

3.Crioco0bl BRIPAXKESHUS KOHIICHTPAIIUN PAaCTBOPOB

4 KuHeTnka XUMHUYECKHX peakluuil. PaBHOBecue B TOMOTEHHBIX
cHCTEeMax

5. XuMu4eckuil CocTaB MPUPOTHBIX U CTOYHBIX BOJ

6. Kitaccnguxaryst IpupoIHBIX 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.®a30Bo-auCIIEPCHBIE XaPAKTEPUCTUKU BOJbI

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'IETOB, TECTOB U T.l'l.)

DK3aMeH M0 TUCIUIUIMHE He IPETyCMOTpPEH.

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

IIpu oreHKke pe3ynbTaTOB BHINOJHEHH KOHTPOJIBHOM (oMalHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIONINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:
Pesynbrar oneHuBanus

«3auTCHO».

Kpurepun oueHku
BrimosHEHB! Bce 3aJaHUs] KOHTPOJIBHOM paboThl, 1100 IOMyIIeHb HEe3HAYUTEIbHbIC OIINOKH TIPH

BBIIIOJTHCHHH.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnnorexa

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

JI1.1 | Beictpunkuii I'.®. OCHOBBI SHEPIeTUKU: YICOHUK Mockgsa: Knopye, 2012,
JI1.2 | CuGararymmuna AM. | BomocHabGxenue. Y. 1. Homkap-Omna : [II'TY, 2016,
Hapyxnsle cetu u http://biblioclub.ru/index.php?
COOPY)KEHHS: y1eOHOe mocooue page=book&id=459510
JI1.3 | YynnoBckwii, C.M. Vny4nienue kauecTBa Mocksa ; Bonorna : Undpa-Umwkenepus,
MIPUPOTHBIX BOJT 2017, http://biblioclub.ru/index.php?
page=book&id=466773
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOPEI, COCTaBUTEIN 3arnaBue bubnnoreka W3maTenscTBO, TOM, 371. agpec
JI2.1 | C.B.KapraBues TerosHepreTuveckue Marnuroropck: MI'TY, 2000,

CUCTEMBI U SHEPTETHYECKHE
GanaHChI MPOMBIIIIEHHBIX
MpeANPHUIATHI : yueOHOe
rmocooue




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

JI2.2 | CrosmnoB H.N. Bononoaroroska: Kypc aeKuuit Crasponons: 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 | OU3NKO-XUMHUYECKHIE CBOKMCTBA BOIBI https://Ims.misis.ru/
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AutuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | 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 Acdme
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
CTallMOHAPHBIH KOMIBIOTEp Ui npenogasarens (y Bcex
BBIXOJ B HWHTEPHET), TMPOCKTOpP, OJKPaH HACTCHHBIMH,
KOMMYTaTop, JOCKa ayIuTOpHas MeJoBas, BeO Kkamepa
Logitech, moctyn x OMOC VYrusepcurera MHUCHUC uepe3
nuyHBId 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
nporiecca siBIseTcsi DIeKTPOHHBII 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHSIX B 3aBUCHMOCTH OT LI€JIH, 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.




