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Cemectp
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Kypee>) Hroro
Henens 19 18
Bun 3ansaruit vin | pn | vo | pn | yo | pm
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JlaGopaTopHble 17 (17 (17 |17 |34 |34
TIpakTuyeckue 34 |34 |17 (17 |51 |51
Hroro ays. 85 |85 |51 |51 136 |136
KonTtakrhas pabora 85 |85 |51 [51 136 |136
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Yackl Ha KOHTPOJIb 36 |36 |36 (36 |72 |72
Htoro 216 |216 |108 |108 (324 |324
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PykoBonmuTens monpaznenenus Camumon A.U.



1. HEJIX OCBOEHUSA

1.1|®usnueckas xumus 4.1
O3HaKOMHUTH C OCHOBHBIMH 3aKOHAMH W TIOHATHSIMH TEPMOJANHAMUKH, TPUMEHEHUIO TEPMOAUHAMUYECKOTO TOAX0/1a K
OTMCAHMIO COCTOSIHHSI PABHOBECHS 1 K OTIMCAHHIO MPOIECCOB (ha30BBIX M XUMHUYECKUX MPEBPAIICHHH.

1.2|®usnueckas xumus 4.2
O3HAaKOMHUTE C OCHOBHBIMH 3aKOHAMHM M ITOHATHIMH KHHETHKH, B YACTHOCTH XMMHYECKOM KHHETHKH, a TAK:KE C OCHOBHBIMH
SKCHEPHUMEHTAILHBIMU U TEOPETHYECKUMHU TTOIX01aMH K OIIMCAHUIO KMHETHKH IPOLIECCOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOT'PAMMBI

bnox OIl: [51.0

2.1 TpeGoBaHus K NpeiBAPUTEIbHON OAT0OTOBKe 00y4aloLIerocsi:

2.1.1 [MudopmaTnka 1 OCHOBEI HCKYCCTBEHHOI'O HHTEIUICKTA

2.1.2  [MmxeHepHas 1 KOMIBIOTEpHAs rpaduka

2.1.3 |Xumus
2.1.4 |AmanuTnueckas reomerpus
2.2 Jucuuniannsl (MOLYJIM) M NPAKTHKH, 1JI KOTOPBIX OCBOEHHE JAHHOM JMCHUILTUHEI (MOIYJs1) HEOOXOAMMO KaK
npeAlecTBYIOnee:

2.2.1 |AHanuTnyeckas XUMHS

2.2.2 |Komno3uIMOHHBIE MaTepUalIbl: CTPYKTYPa, CBOWCTBA, IPUMEHEHUE

2.2.3  |Metoapl ucclieIOBaHNSI MATEPUAIOB

2.24 |TexHuka GpU3MKO-XUMHUYECKOIO SKCIEPUMEHTA

2.2.5 |®Da30Bble paBHOBECHUS M CTPYKTYpOOOpa30BaHHe

2.2.6 |Komnownanas Xumus

2.2.7 |Meroapl KOHTPOJIS U aHAJIN3a BEILIECTB

2.2.8 MCTpOJ’[OFI/Iﬂ, CTaHAapTu3salus U TCXHUICCKUEC U3MEPCHUS

2.2.9 |Hayuno-uccnenoBaTenbckas pabora

2.2.11 |OO6mas xuMudecKast TEXHOIOTHS

2.2.12 |Ilpon3BoACTBEHHAs NPaKTHKA [10 HONTYYEHUIO IPO(eCcCHOHATbHBIX YMEHUN U OIBITa IPO(eCcCHOHAIBHON IEsITeNbHOCTH

2.2.14 | ®Ou3NKO-XUMHS OJIUMEPOB

2.2.15 |Merompl ucciegoBaHus CTPYKTYPBI M CBOHCTBA KOMITO3HIIMOHHBIX MaTepHaIOB

2.2.16 |Meronbl 00pabOTKH CTATUCTHYECKUX JAHHBIX (QHAJIM3 TAHHBIX)

2.2.17 |OdopmieHne pe3yabTaToB HAYYHOH JIeITEIbHOCTH

2.2.18 |Teopusi XHMHUYECKOH CBSI3H

2.2.19 |TexHonoruu NoJIy4eHUs] KOMIO3UIMOHHBIX MaTEpUaIOB

2.2.20 |Duszuko-XuMHs KOHJICHCHPOBAHHOTO COCTOSIHUS

2.2.21 |Duznyeckne CBONCTBA TBEPABIX TEI

2.2.22 |KoMmnbroTepHbIE METObI B (QU3MUECKON XUMUH

2.2.23 |Meronbl GU3NKO-XUMHYECKUX MCCIICTOBAHMH

2.2.24 |MopenmpoBaHHe XMMHUKO-TEXHOJOTHIECKHX TPOLECCOB

2.2.25 |Hopwms! u npasuna opopmnenus BKP

2.2.27 |IloaroroBka K Ipoueype 3aliuThl U 3aIUTa BBIMTYCKHOM KBaJIH()UKAIIMOHHON paboThI

2.2.29 |llpemaumuioMHast IPaKTUKA AJIsI BEIIOJTHEHHMS BBITYCKHON KBaTH()UKAIMOHHOMN paboTh

2.2.30 |IIpouecce! nosydyeHus 1 00paboTKU MaTEPHAJIOB

2.2.31 |IIpoueccs! u anmapaThl XUMUYECKON TEXHOJIOTHH

2.2.32 |TepMoavHaAMHKa CIIOKHBIX CHCTEM

3. PE3YJIbTATBI OBYYEHMUSA 11O JUCITUMIIVIMHE, COOTHECEHHBIE C ®OPMHWPYEMbBIMH KOMIIETEHUUAMMUA

OIIK-4: Cnocoben o0ecnnieyuBaTh NpoBeeHNe TEXHOJIOTHYECKOro mpouecca, Hcrnoab30BaTh TeEXHUYeCKHe CPeACTBa IS
KOHTPOJISI MAPAMETPOB TEXHOJIOTHYECKOT0 NMPoIecca, CBOICTB ChIPbs W TOTOBOM MPOAYKIINH, OCYIIECTBJISITh H3MEHEeHHe
napaMeTpoB TEXHOJIOTHYECKOTr0 NMPoIecca NP H3MEHEHUH CBOICTB ChIPbi, NIOHUMATh MPUHIMIBI Pa00Thl COBPEMEHHBIX
HH(OPMANIMOHHBIX TEXHOJIOTHIi U MCIOJIH30BATh HX /IS PelleHust 3a1a4 nNpogecCHOHAILHOM NeATeIbHOCTH, MPOEKTHPOBATH H
pa3padaTbIBaTh NPOAYKIIHIO, MPOLECCHI U CHCTEMBI

3HaTh:

OITK-4-31 TexHUYECKHE CPEACTBA JUIsl KOHTPOJISI TApaMeTPOB TEXHOJIOTHYECKOT0 Mpoliecca,

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTH4ecKne, pusndeckne, GU3NKO-XUMHYeCKHe, XUMUYeCKHe MeTOAbl, IPUMEHSATH
3HAHUs PYyHIAMEHTAJBHBIX HAYK /s PellleHusI 3a1a4 npodeccnoHaILHOMH NesTeTbHOCTH

3HaTh:

OIIK-2-31 marematnyeckue, pusnueckue, PU3NKO-XUMUICCKHE, XAMUUSCKHIE METOIbI

OIIK-1: CnocodeH u3y4aThb, aHAJIU3UPOBATh, HCI0JIL30BATh MEXAHH3Mbl XUMHYECKHX PeaKlMii, IPOUCXOAAIIMX B
TEXHOJOrH4ecKHX Mpoueccax 1 OKpy KaloleM MHpe, 0CHOBLIBAsICh HA 3HAHUSAX 0 CTPOCHUHU BelIeCTBA, IPHPOAe XUMHYECKO
CBSI3M H CBOICTBAX Pa3IMYHBIX KJIACCOB XMMHYECKHX 3/1eMEHTOB, COeJHHEeHMIi, BellleCTB U MaTepHaJIOB, OCYLIeCTBIATh
MO/IeTHPOBAHME, AaHAJU3 M IKCIHIePHMEHTHI B 1ieJIAX NPOBeIeHHUs 1eTaJbHOI0 HccIe10BaHMs 1151 pelleHUs 3a1a4 B




npodeccuoHAIbHOI 00J1aCTH

3HaTh:

OI1K-1-31 MexaHH3Mbl XUMHYECKHUX PEAKIMI, TPOUCXOJISIIUX B TEXHOJIOTHUECKUX TIPOIIECCaX M OKPYKAIOIIEM MUPE

OIIK-4: CnocodeH ofecnieuuBaTh NPOBeicHHE TEXHOJOTHYECKOro polecca, HCN0/Ib30BaTh TeXHUYECKHe CPeACTBa I/
KOHTPOJI51 HAPAMETPOB TEXHOJIOTHYECKOT0 NMPoLecca, CBOHCTB ChIPbs H FOTOBOI MPOAYKLHH, OCYIIECTBJISTH H3MEHEeHHe
NMapaMeTPOB TeXHOJIOTHYECKOr0 Mpolecca MPH H3MEeHEeHHH CBOWCTB CBHIPhSI, IOHMMATH NPHHIMHITEI PA60THI COBPEeMEHHBIX
HHOPMALMOHHBIX TEXHOJIOTHIi M HCIIOJIB30BATH MX JUISl PellleHHs 32124 NpodeccHoHAIbHOI JesiTeJIbHOCTH, IPOEKTHPOBATH U
pa3padaTeIBATh NMPOAYKIINIO, MPOIECCHI H CHCTEMBbI

YMeTb:

OIIK-4-Y1 ucnonb30BaTh TEXHHUCCKHE CpeACTBa JIsI KOHTPOJISI NapaMETPOB TEXHOJIOTMYCCKOro npouecca,

OIIK-2: Cnoco0eH ncnoib30BaTh MaTeMaTH4YeCKHe, (pusnyeckue, GU3NKo-XuMHYECKHe, XHMHYECKHe METO/AbI, IPUMEHATh
3HaHUs PyHIAMEHTAJBHBIX HAYK JJIsl pellleHus 3a1a4 npogeccHoHAIbHOM 1esTeJbHOCTH

YMeTh:

OITK-2-Y1 ucnonp30BaTh MaTeMaTHYECKHE, PU3HUYECKHE, PHU3UKO-XUMHUECKUE, XUMHUECKUE METOIBI

OIIK-1: Cnoco6eH u3y4aTb, aHATU3UPOBATH, HCNOJIH30BATh MEXAHM3MbI XHMHYECKHX PeaKIuii, MPOUCXOAsIIMX B
TeXHOJIOTHYECKHUX MPoIeccax H OKPYKAaoIeM MHPe, 0OCHOBBIBASICh HA 3HAHHUAX O CTPOEHUH BellecTBA, IPUPOAe XMMUYECKOit
CBSI3U U CBOHCTBAaX Pa3jIMYHBIX KJIACCOB XUMHYECKHX 3JIEMEHTOB, COeJTUHEHHI1, BEHIECTB U MATEPHAJIOB, OCYIIECTBJISITH
MO/IeJIMPOBaHHE, AHAJIN3 U IKCIEPUMEHTHI B LeJISIX NPOBeAeHHUs 1eTAIBbHOr0 HCCIe0OBAHUS LISl pelIeHus 3a1a4 B
npogeccnoHaJILHOMN 00J1aCTH

YMeTb:

OITK-1-Y1 ucnonp30BaTh MEXaHU3Mbl XUMHUYECKHX PEAKIMIA, TPOUCXOIAIINX B TEXHOJIOTHYECKUX MPOIIECCaX M OKPYIKAIOIIEM MUPE

OIIK-4: Cnoco0eH o0ecnneyuBaTh MPOBeJeHNEe TEXHOJOTHYECKOr0 MpoIlecca, HCMOJIb30BaTh TEXHHYECKHe CPecTBa 15l
KOHTPOJISI IAPAMETPOB TEXHOJIOTHYECKOT0 MPOLecca, CBOMCTB ChIPbs H TOTOBOIi MPOAYKIIMH, OCYLIECTBJISITH H3MEHEHHE
napaMeTpoB TEXHOJIOTHYECKOro NMpouecca Mpu U3MEeHEeHUHU CBOICTB ChIPbfl, TOHUMATH NPUHIMIBI Pad0THI COBPEMEHHbBIX
HH(OPMAIMOHHBIX TEXHOJIOTHIi M MCIO0JIH30BATh UX /ISl pelleHus 3a1a4 Npo¢ecCHOHAIBLHOI 1eTeIbHOCTH, TPOEKTHPOBATH U
pa3padaTbIBaTh NPOAYKIHUIO, POLECCH] H CHCTEMBI

Baagers:

OITK-4-B1 TeXHHMYECKMMHU CPEICTBAMH JIJIsl KOHTPOJIS MapaMeTPOB TEXHOJIOTMYECKOTO Mpoliecca,

OIIK-2: Cnoco0eH ncnoJib30BaTh MaTeMaTH4YeCKHe, pusnyeckue, GU3NKo-XuMHYeCKHe, XHMHYECKHEe METO/AbI, IPUMEHSATh
3HaHMsA GyHIAMEHTAJbHBIX HAYK /ISl PelieHHsI 32124 NpodeccHOHAIbHOM 1eATeIbHOCTH

Baanern:

OIIK-2-B1 matemMaTH4ecKUMH, GU3UIECKUMHU, (PU3UKO-XUMUUECKUMH, XUMUYECKUMU METOAAMH

OIIK-1: Cnoco6eH u3y4aTb, aHATU3UPOBATH, HCIOJH30BATh MEXAHM3MbI XHMHYECKHX PeaKIuii, MPOUCXOASIIINX B
TEXHOJIOTHYECKUX MPOIeccaX U OKPYKAI0IEM MHPe, OCHOBBIBAsICH HA 3HAHUSAX O CTPOEHUH BelIeCTBA, PUPOie XMMUYECKOI
CBSI3H U CBOICTBAX Pa3JIMYHBIX KJIACCOB XUMHYECKHX J1eMEHTOB, COeNHEHMIi, BellleCTB H MAaTEPHAJIOB, OCYIIECTBISTH
MO/1eJIMPOBaHUE, AaHAJIN3 U IKCIIEPHUMEHTHI B 1[eJIAX MPOBEACHHS AeTATbHOI0 MCCJIEI0BAHNSA IS PeleHUs 32124 B
npodeccnonaJIbLHOM 00J1aCTH

Baanernb:

OIIK-1-B1 mMexaHn3MaMu XMMHYECKUX PEAKIUH, TPOUCXOSIIUX B TEXHOJIOTHYECKUX NMPOIIECCaX M OKPYKaroIeM MUpe

4. CTPYKTYPA U COOEP)KAHUE

Kon |HaumenoBanue pa3nenoB u| Cemectp | Uacos | @opmupyemsie |Jlutepatypa u| [Ipumeuanue KM | Boimoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHAMKATOPbI 3J1. pecypcbl sieMble
KOMIeTeHIN padoTsI
Pa3gen 1. OcHoBHbIE
3aKOHBbI TEPMOIUHAMHUKHU
11 BBoanas nexuust. [lepserit 3 2 OIIK-4-31 OIIK |[JI1.1J11.2J11.3
3aKOH TEPMOJANHAMUKH, -4-Y1 OIIK-4- B1 21
ONMCAHNE IPOLECCOB B OIIK-2-31
uaeanbHoM rase /JIex/ OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OITK
-1-Y1 OIIK-1- Bl
1.2 OnpezesneHue TemioThl 3 2 OIIK-4-31 OIIK |[JI1.1J11.2J11.3 P1
pacTBOPEHMS COJIU B BOJIE -4-Y1 OIIK-4- B1 JI1.4J13.1
/J1ab/ OIIK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- Bl
1.3 YpaBHEHHE COCTOSHUSA 3 2 OIIK-4-31 OIIK JI1.1J11.2
HAEaNTBHOTO ra3a. 3aKoH -4-Y1 OIIK-4- B1 JI1.3J12.1
Hanbrona. TemoBoit addekr OIIK-2-31 €]
xummyeckoi peaxuuu /I1p/ OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- Bl




1.4  |OnpezneneHue TEIUIOTHI 2 OIIK-4-31 OIIK |[JI1.1 J11.2 JI1.3 P1
peakiuu HelTpaausa- [UH -4-Y1 OIIK-4- B1 JI1.4J13.1
/J1ab/ OIIK-2-31 €]
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
1.5 Tepmoxumusi. 2 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
Kanopumerpuueckuii -4-Y1 OIIK-4- B1 1
HKCIIEPUMEHT, OIIK-2-31
TepMoJMHaMu4ecKas 0aza OIIK-2-V1
JaHHBIX. BTOpOI 3aKk0H OIIK-2-B1
TEepMOIUHAMUKH. /JIex/ OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
1.6 V3meHeHue SHTPOITUH. 2 OIIK-4-31 OIIK JI1.1J11.2
TepMOHHAMUYECKHE PACYETHI -4-Y1 OIIK-4- B1 JI1.3J12.1
JULs XuMuueckux peakuuit /Ip/ OIIK-2-31 €]
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- BI
1.7 DBOJTIOIHS TTPOIIECCOB. 2 OIIK-4-31 OIIK | JI1.1 J11.2 JI1.3
Oueprust ['n66c¢a, sHeprus -4-Y'1 OIIK-4- Bl €|
TeapMromanIia, X 3aBu- OIIK-2-31
CHUMOCTB OT [TapaMeTPOB OIlK-2-Y1
cucrembl. TpeTuit 3akoH OIIK-2-B1
TepMOIMHAMUKH. /JIex/ OIIK-1-31 OITIK
-1-Y1 OIIK-1- Bl
Pa3znen 2. Xumuueckoe
paBHOBecHe, paBHOBecCHE B
0JJHOKOMIIOHEHTHOIi cucTeme
2.1 |Xumuyeckoe paBHOBECHE. 2 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
YpaBHeHue u30TepMbl BaHT- -4-Y1 OIIK-4- B1 21
Todda, pacuer paBHOBECHOTO OIlK-2-31
cocraBa. YpaBHEHHE U300apbl OIlK-2-V1
Baunt-T'odda /Jlex/ OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
2.2 BrInonHeHne JoManisero 25 OIIK-4-31 OIIK JI1.1 J11.2 KM1
3amanus 1 /Cp/ -4-V1 OIIK-4- B1| JI1.3J12.1J13.3
OIIK-2-31 1
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- BI
2.3 OnpenesieHne KOHCTAHThBI 3 OIIK-4-31 OIIK [JI1.1J11.2 J11.3 P2
paBHOBECHS TOMOT'€HHOMI -4-Y'1 OIIK-4- Bl JI1.4J13.1
peakuuu /J1a6/ OIlK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
2.4 Pacuer paBHOBECHOTO cOcTaBa 4 OIIK-4-31 OIIK JI1.1JI1.2
B XUMHUYECKOM IIPOLIECCE. -4-Y1 OIIK-4- Bl JI1.3J12.1
Hampasnenue npouecca. /IIp/ OIIK-2-31 o1
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
2.5 [PacdeTsl CIIOKHBIX 2 OIIK-4-31 OIIK |[JI1.1 J11.2 JI1.3
paBHOBecui. ['oMoreHHsIe, -4-Y1 OIIK-4- B1 21
TeTEPOTeHHBIE U TOIOXU- OIIK-2-31
MH4ecKue peakiuu. /JIex/ OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
2.6 Oco0eHHOCTH pacyeTa 2 OIIK-4-31 OITK JI.1J11.2
PaBHOBECH: B Pa3HBIX CIIydasx -4-Y'1 OIIK-4- B1 JI1.3J12.1
Mp/ OIIK-2-31 €]

OIIK-2-V1




OIIK-2-B1

OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
2.7  |Da3oBoe paBHOBECHE B 2 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3 KM3
OJTHOKOMIIOHEHTHBIX CHCTEMaX. -4-Y'1 OIIK-4- Bl €]
YpaBHeHue OIIK-2-31
Knanetipona-Kiaysuyca. OIIK-2-V1
®Da3oBbIC AUATPAMMBI OIIK-2-B1
OJIHOKOMIIOHEHTHBIX CHCTEM. OIIK-1-31 OIIK
/J1ex/ -1-Y1 OIIK-1- Bl
2.8  |PaBHOBecue B MHOTO(A3HBIX 2 OIIK-4-31 OIIK J1.1J11.2
cucTeMax. XMMUYeCKHH -4-Y'1 OIIK-4- Bl JI1.3J13.1
notennuan. Obuiee ycioBue OIIK-2-31 €|
paBHOBecus. /JIek/ OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
2.9 |PaBHoBecue B 2 OIIK-4-31 OIIK J1.1J11.2 KM3
OTHOKOMOITOHEHTHOM CHUCTEME. -4-Y1 OIIK-4- B1 JI1.3J12.1
VYpasuenue Knaysuyca- OIlK-2-31 21
Knanetipona /TIp/ OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OTIK
-1-Y1 OIIK-1- B1
2.10 [IloxmroroBka k 3amute /13 25 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3 KM2
PactBopst. 3amura I3. /Cp/ -4-Y1 OIIK-4- B1| JI1.4J12.1J13.3
OIIK-2-31 31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OTIK
-1-Y1 OIIK-1- B1
Pa3nen 3. Teopus pacTBopoB
3.1  |Ilonstue pacTBopa, 2 OIIK-4-31 OIIK | JI1.1 J11.2 JI1.3
napuyaibHbIE MOJIbHbBIE -4-Y1 OIIK-4- B1 21
BEJIMYWHBL. Y paBHEHUE OIlK-2-31
T'u66ca-drorema. /JIex/ OIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
3.2 Onpepernenue napudaibHbIX 2 OIIK-4-31 OIIK | JI1.1 J11.2 JI1.3 P3
MOJIbHBIX 00bEMOB -4-Y1 OIIK-4- B1 J11.4
KOMITOHEHTOB /J1a0/ OIIK-2-31 31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
3.3 |beckoneuno-pa3baBieHHbIE 2 OIIK-4-31 OIIK |JI1.1 JI1.2 JI1.3
PacTBOPBI, 3aKOHBI -4-Y1 OIIK-4- B1 21
OecKOHEYHO-pa30aBICHHBIX OIlK-2-31
pactBopos. /JIex/ OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
3.4 Pacdersl xumudeckoro 4 OIIK-4-31 OIIK JI1.1 J11.2 KM2,KM
paBHOBecHUs B pa30aBICHHBIX -4-Y1 OIIK-4- B1 JI1.3J12.1 3
pactBopax /TIp/ OIIK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
3.5 3akoH pacnpeneneHust /J1a6/ 2 OIIK-4-31 OIIK |[JI1.1J11.2 JI1.3 P2
-4-Y'1 OIIK-4- B1 1.4
OIIK-2-31 31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
3.6  |HneansHbIe pacTBOPHL. 3aKOHBI 2 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
UJICAIBHBIX pacTBOpOB. /JIek/ -4-Y1 OIIK-4- B1 €]




OIIK-2-31

OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
3.7 OTKIJIOHEHUS OT UAEANTBHOCTH B 2 OIIK-4-31 OIIK |[JI1.1 J11.2 JI1.3
pactBopax. [Tonstue -4-Y1 OIIK-4- B1 1
akTUBHOCTH. Teopus OIIK-2-31
PEryIspHBIX PaCTBOPOB. OIlK-2-V1
Paccnoenue. OIIK-2-B1
OIIK-1-31 OIIK
/Jlex/ -1-Y1 OIIK-1- Bl
3.8  |OmnpenencHue MOJEKYIIPHOM 2 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3 P4
Macchl pacTBOPEHHOTO -4-Y1 OIIK-4- B1 J1.4
BEIECTBA 110 IIOHMKCHUIO OIIK-2-31 o1
TeMIIepa-Typhbl 3aMep3aHus OIIK-2-V1
/J1ab/ OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
3.9  |Pacuer paBHOBecHii B 2 OIIK-4-31 OIIK JI.1J11.2
0eCKOHEYHO-pa30aBICHHBIX U -4-Y1 OIIK-4- B1 JI1.3712.1
UJICABHBIX pacTBopax. /JIek/ OIIK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OTIK
-1-Y1 OIIK-1- B1
3.10 |PacTBOpBHI, MaplUaIbHBIC 6 OIIK-4-31 OIIK JI.1J11.2
MOJIbHBIC BEJIMYMHBL. 3aKOHbI -4-Y1 OIIK-4- B1 JI1.3712.1
OecKOHETHO-pa30aBIECHHBIX OIlK-2-31 21
pactBopos. /TIp/ OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OTIK
-1-Y1 OIIK-1- B1
3.11 |IToxroroBka K KOHTPOJBHOM 27 OIIK-4-31 OIIK JI1.1J11.2
pabore "PactBopsi" /Cp/ -4-Y1 OIIK-4- B1 JI1.3J12.1
OIlK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
3.12 |CsoiicTBa HacaIbHBIX 2 OIIK-4-31 OIIK JI1.1 J11.2
pactBopos. /TIp/ -4-y1 OIIK-4- B1 JI1.3J13.3
OIlK-2-31 1
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- BI
3.13 |Bomonnenue /I3 PactBopsl 2 OIIK-4-31 OIIK JI1.1J11.2
/Cp/ -4-Y'1 OIIK-4- B1 JI1.3J12.1
OIlK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
Paznen 4. ®@a3oBble
AMArpaMMbI
JABYXKOMIOHEHTHBIX CHCTEM
4.1 IIpaBuno ¢a3 ['n66ca. PazoBbie 2 OIIK-4-31 OIIK |[JI1.1 J11.2 JI1.3
JuarpamMmbl -4-Y1 OIIK-4- B1 21
JIBYXKOMITOHEHTHBIX CHCTEM, OIIK-2-31
MPOCTEHNILINE TUIIBI. OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
/J1ex/ -1-Y1 OIIK-1- B1
4.2 dasoBas quarpaMmma 2 OIIK-4-31 OIIK |JI1.1 JI1.2 JI1.3 P5
JIBYXKOMIIOHEHTHOM CUCTEMBI -4-Y1 OIIK-4- B1 JI11.4J13.1
/J1ab/ OIIK-2-31 €]
OIIK-2-Y1
OIIK-2-B1

OIIK-1-31 OIIK




-1-V1 OIIK-1- Bl

4.3  |IIpomexyTo4HbIe (ha3blL. OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
«CrnoxHbie» (a3oBbIe -4-Y1 OIIK-4- B1 €]
nmuarpammsbl 1 /Jlex/ OIIK-2-31

OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- B1

4.4 ®a3oBbIC AUATPAMMEI 1, OIIK-4-31 OIIK JI1.1J11.2
pemenue 3aaa4. /TIp/ -4-Y1 OIIK-4- B1 JI1.3J12.1

OIIK-2-31 21
OIIK-2-V1
OIIK-2-B1

OIIK-1-31 OIIK

-1-V1 OIIK-1- B1

4.5 CnoxHble (ha30BbIC AHarpaMMBbI OIIK-4-31 OIIK | JI1.1 J11.2 JI1.3

2 /Jlex/ -4-Y1 OIIK-4- B1 21
OIIK-2-31
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- B1

4.6  |Tloctpoenue dazoroit OIIK-4-31 OIIK | JI1.1 J11.2 JI1.3 P5
JuarpamMmbl IByXKOM- -4-Y1 OIIK-4- B1 JI1.4J13.1
[MOHEHTHOM CHCTEMEI 110 OIIK-2-31 21
KPHUBBIM OXJIaXKIAECHUS OIIK-2-V1
(npoBoautcst Ha DBM) /J1ab/ OIIK-2-B1

OIIK-1-31 OIIK
-1-V1 OIIK-1- B1
4.7 ®da3oBble AUAarpaMMBl 2, OIIK-4-31 OIIK J1.1J11.2
peuienue 3ana4 /T1p/ -4-Y1 OIIK-4- B1 JI1.3J12.1
OIIK-2-31 21
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- B1
4.8 BrimonHeHHe TOMAIIHETo OIIK-4-31 OIIK JI1.1JI1.2 KM4
3amanus 2 /Cp/ -4-V1 OIIK-4- B1 JI1.3J12.1
OIIK-2-31 21
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- B1
Paznean 5.
TepMoauHaMU4YeCKHE
OCHOBBI )JIEKTPOXUMHH

5.1 TanpBaHMYECKUE DJIEMEHTHI. OIIK-4-31 OIIK [JI1.1 JI1.2 JI1.3
YeTpolcTBO rajibBaHU4YECKUX -4-Y1 OIIK-4- B1 21
snemMeHToB. [Ipomecchr, OIlK-2-31
MIPOTEKAIOLINH B OIIK-2-V1
raJlbBAHMYECKUX 3JICMEHTOB. OIIK-2-B1
/JIex/ OIIK-1-31 OIIK

-1-V1 OIIK-1- B1

5.2 TepmoauHamuka OIIK-4-31 OIIK |JI1.1 JI1.2 JI1.3 P8
raJlbBAHMYECKUX 3JICMEHTOB. -4-Y1 OIIK-4- B1 21
9/1C. YpaBuenue Hepucra. OIlK-2-31
Pacuer TepMmoanHaMUUECKUX OIIK-2-V1
(hyHKUMH 10 OIIK-2-B1
SKCIEPUMEHTAIbHBIM JaHHBIM. OI1K-1-31 OIIK
/Jlex/ -1-V1 OIIK-1- B1

5.3 OMIC. YpaBuenue HepHucra. OIIK-4-31 OITK JI.1J11.2
Pacuer TepmoanHaMUUECKUX -4-Y1 OIIK-4- B1 JI1.3J12.1
¢ynkumit mo 3navenusM JJIC. OIIK-2-31 €]
Mp/ OIIK-2-Y1

OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- B1

Paznen 6. Cxopocth
npouecca. OCHOBHbIE
NMOHSATHUS




6.1 |BBopanas siekuusi. CKOPOCTb 2 OIIK-4-31 OIIK |[JI1.1 J11.2 JI1.3
nporeccos /JIex/ -4-Y1 OIIK-4- B1 o1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
6.2  |KoHcraHTa cCKOpPOCTH 4 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3 P9
TOMOTE€HHOW XUMHUYECKOH -4-Y'1 OIIK-4- Bl JI1.4J13.1
peakiuu /J1a6/ OIIK-2-31 €]
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
6.3 [Ckopocts. MaccomnepeHoc. 2 OIIK-4-31 OIIK JI1.1J11.2
IMortok BemectBa. Koncranta -4-Y'1 OIIK-4- Bl JI1.3J12.1
CKOPOCTH XUMHUYECKOI OIIK-2-31 €]
peaxuuu /TIp/ OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- BI
6.4 |BrimomHeHWe HOMaIIHETO 14 OIIK-4-31 OIIK
3ananus /Cp/ -4-Y1 OIIK-4- B1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OTIK
-1-Y1 OIIK-1- Bl
Paznen 7. DnexkTponepeHoc.
CuiabHble U c1adble
JJIEKTPOJIUTHI
7.1 |O6wmas Teopus 2 OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
anekrponeperoca /JIex/ -4-Y1 OIIK-4- B1 21
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
7.2  |Ompenenenue umcia nepeHoca 3 OIIK-4-31 OIIK |JI1.1 JI1.2 JI1.3 P7
noHOB /J1ab/ -4-Y'1 OIIK-4- B1 1.4
OIIK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- BI
7.3 DIEKTPONPOBOJHOCTD CIIA0BIX 2 OIIK-4-31 OIIK JI.1J11.2 KM6
anektposutoB /TIp/ -4-Y1 OIIK-4- B1 JI1.3712.1
OIIK-2-31 21
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
7.4 DNeKTpoIUTHYECKas 2 OIIK-4-31 OIIK |[JI1.1J11.2 JI1.3
JIMCCOLIAIUS 1 -4-Y1 OIIK-4- B1 21
3JEKTPONPOBOIHOCTD OIIK-2-31
3eKkTponuToB /Jlex/ OIlK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
7.5 Omnpenenenue 3 OIIK-4-31 OIIK [JI1.1 JI1.2 J11.3 P6
3JIEKTPONPOBOAHOCTH c1aboro -4-Y1 OIIK-4- B1 J11.4
anekTpoiuta. /Jab/ OIIK-2-31 o1
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
7.6 DNEKTPONPOBOHOCTD CHIIbHBIX 2 OIIK-4-31 OITK JI.1J11.2 KM6
3NEKTpoaUTOB. Yucio -4-Y1 OIIK-4- B1 JI1.3J12.1
nepenoca. [ToaswkHOCTb. /TIp/ OIlK-2-31 €]

OIIK-2-V1




OIIK-2-B1

OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
7.7  |IloaroToBka K KOHTPOIBHOMH OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3 KMeé6
paboTe 1o 3JIEKTPONEPEHOCY. -4-Y1 OIIK-4- B1 1
/Cp/ OIIK-2-31
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
Pazgen 8. 'omorennnie
XHMHYeCKHEe PpeaKunu
8.1 Kunerndeckoe ypaBHEHHE. OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
CKOpOCTh U KOHCTaHTa -4-Y1 OIIK-4- B1 €]
CKOpPOCTH XMMUYECKOM OIlK-2-31
peaxunu /Jlex/ OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
8.2  [Metons! onpeneneHus nopsaka OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
M KOHCTaHTBI CKOPOCTH -4-Y1 OIIK-4- B1 21
xumudeckon peakuun  /JIex/ OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
8.3  |YpaBuenue AppeHuyca. OIIK-4-31 OIIK |JI1.1JI1.2 JI1.3
OHeprust AKTHBAIIUH. -4-Y1 OIIK-4- B1 21
ITapannensHele n OIlK-2-31
MOCIIEI0BATENbHEIE TPOIIECCHI. OIlK-2-V1
Hennsle peakuuu. /Jlex/ OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl
8.4 Bromonuenne /I3 Kuneruka OIIK-4-31 OIIK JI1.1J11.2 KM5
/Cp/ -4-Y'1 OIIK-4- Bl JI1.3J713.2
OIIK-2-31 31
OIIK-2-V1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
8.5 TTopsimokx romoreHHOM OIIK-4-31 OIIK [JI1.1 JI1.2 JI1.3
XUMHMYECKOM peakiuu. -4-Y1 OIIK-4- B1 21
3aBUCHMOCTH CKOPOCTH OIlK-2-31
peakuuu ot Temneparypsl. /I1p/ OIlK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
8.6 IloaroroBka K KOJJIOKBUYMY. OIIK-4-31 OITK JI1.1JI11.2 KM5
Zamura /I3 Kuneruka /Cp/ -4-y1 OIIK-4- B1 JI1.3J12.1
OIIK-2-31 €
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
8.7 Onpenenenne KOHCTaHTHI OIIK-4-31 OIIK | JI1.1 J11.2 JI1.3 P9
CKOPOCTH TOMOT'€HHOMN -4-Y1 OIIK-4- B1 J1.4
Xumudeckon peaxuuu /JI1ad/ OIIK-2-31 €]
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- B1
Pa3nen 9. Macconepenoc.
Tudysus
9.1 [|duddysusa. Ypasuenus Ouxka. OIIK-4-31 OIIK |JI1.1 JI1.2 JI1.3
MacconepeHoc B TBEpAbIX -4-Y1 OIIK-4- B1 o1
tenax. /Jlex/ OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK

-1-V1 OIIK-1- B1




9.2

Juddysus B TBEpIBIX TEIAX
/J1ab/

OIIK-4-31 OIIK
-4-Y'1 OIIK-4- B1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-V1 OIIK-1- Bl

J1.1J11.2J11.3
JI1.4J13.1
Ol

P10

9.3

Jucdy3noHHbIH TOTOK
Bemtecta. /TIp/

OIIK-4-31 OIIK
-4-V1 OIIK-4- Bl
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl

J1.1J11.2
JI1.3J12.1
€]

KM7

9.4

IToAroToBKa K KOHTPOJIBHOMY
tecty /Cp/

OIIK-4-31 OIIK
-4-V1 OIIK-4- Bl
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl

J1.1J11.2J11.3
Ol

KM7

Paznen 10. Kuneruka
reTepPoreHHbIX MPOIECCOB

10.1

KuHeTHKa reTeporeHHbIX
nporeccoB.  /Jlex/

OIIK-4-31 OIIK
-4-Y1 OIIK-4- B1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl

J1.1J11.211.3
Ol

10.2

KuHeTHKa reTeporeHHbIX
nporeccoB.  /TIp/

OIIK-4-31 OIIK
-4-Y1 OIIK-4- B1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl

J1.1J11.2
JI1.3J12.1
€|

KM7

Pa3pgen 11. IloagroroBka K
KOHTPOJBHBIM
MepONpHUsITUSIM H
BBINOJIHSIEMBIM PadoTam

11.1

/Cp/

OIIK-4-31 OIIK
-4-Y1 OIIK-4- B1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1
OIIK-1-31 OIIK
-1-Y1 OIIK-1- Bl

JI1.1 JI1.2J12.1
e

5. ®OH1 OHEHOYHBIX MATEPHAJIOB

5.1. KontpoJibHble MeponpusaTus (KOHTPoJIbHast padoTa, TecT, KOJJVIOKBHYM, 3K3aMeH U T.IT), BONPOCHI /ISl CAMOCTOATEIbHOIi

MOJATOTOBKH
IIpoBepsiembie
Kon KouTponsuoe PoBep
HUHIUKATOPBI Bomnpocs! 11 TOArOTOBKH
KM MEpPOIPHITHE N
KOMIIETCHIIN I
KMI1 13 1 PaBHOBecue OIIK-4-31;0I1K-4- 1. PacueT 6a30BbIX TEPMOANHAMUYECKUX XaPAKTEPHUCTUK XUMHUECKON

XUMHUYECKUX peakiuit

V1;0l1K-4-B1;0ITK-
2-31;0T1K-2-
B1;0IK-2-V1

pcakuuun 1o Ta6J’lHHaM CTaHAAPTHBIX TCPMOIUHAMUYICCKUX BCIIUYNH.

2. IlpoBenieHne NpuOIMKEHHOTO pacyeTa TepPMOANHAMHYECKUX (YHKIUIT B
uHTepBatne temreparyp T1- T2

3. IlpoBeieHHE TOUHOTO pacyeTa yKa3aHHBIX TEPMOJIUHAMUYECKUX
BEIMYHH B HHTEepBasie Temneparyp T1- T2.

4. TlpencraBieHue pe3yabTaTOB TEMIEPATYPHBIX 3aBUCUMOCTEH
TEPMOJMHAMUYECKHX (DYHKIMH JUTS BCEX BApHAHTOB pacyeTa B
rpaduuecKoM M TaOJIMYHOM BHJAX.

5. PacueT paBHOBECHBIX COCTABOB: UHCIa MOJIEH BCEX BEIECTB; MOJIbHbIE
JI0JT1, 0OBEMHBIEC 1 MacCOBBIE MIPOIICHTHI B Ta30BOH (ase, npu 3aaHHbIX T3
u P s citydaes, koraa pearupyroT CTeXUOMETPUYECKUE CMECH

a) UCXO/THBIX BEIIECTB

0) BCEX BEIECTB.




6. MccnenoBanue Boripoca 0 HampaBiIeHHE peakuuy npu Temmneparype T3 u
P, eciu B MCXONHBIII MOMEHT BPEMEHU B35TO 10 OJHOMY MOJIO KaXJI0r0
HCXOJIHOTO BELIECTBA U 110 JiBa MOJIS IPOJYKTa PEAKIIMH.

7. TepmoauHaMuyecKuil aHaau3 BbIXOJ1A PEAKIMU OT AaBJIECHUS U
TeMIIepaTyphl.

8. Pacuer TeruioBoro 3¢ (eKra JOCTHHKEHUS COCTOSIHUSI PABHOBECUS
PeaKIMOHHBIMU cMecsaMH (TI0 11. S5a u 50).

9. Pacuet ycnosuii (P u T) npoTexaHus peakiuy, Ipu KOTOPbIX CyMMa
MOJIBHBIX JI0JICH ra3000pa3HbIX MPOIYKTOB peakuuu coctaBuT 0,8, mpu
YCJIOBHH, YTO PEAarupyeT CTEXUOMETPUYECKasi CMECh UCXOHBIX BEILIECTB.

KM2 132 Onpenenenne OIIK-2-31;0I1K-2-  [OnpenenuTh TeMnepaTypsl 3aMep3aHus KHIKUX PACTBOPOB Ha OCHOBE
TEMIIEPATYPhI V1;0IIK-2-B1;0OIIK- [komnoneHToB A 1 B B 3aBHCHMOCTH OT cocTaBa. Paccuutath
3aMep3aHus 1-31;0TIIK-1- MHUHUMAaJBHYIO TEMIIEPaTypy CYIIECTBOBAHHUS KHUIKOTO PAaCTBOPA U €T0
pacTBOpoB V1;0IIK-1-B1 cocrtas. [Ipu pacueTe cuuTaTh, 4TO B TBEPIOM COCTOSIHUM BEILECTBA HE
pPacTBOPUMBI IPYT B APYre, XUMHUUECKHX COCIMHEHUH HET, a JUIsl AU IKOTO
pacTBopa CUUTATH:
a) XKunkuit pacTBOp — HOEATbHBIN,
b) XKuakuii pacTBop — peryisIpHbIii ¢ TEIIOTOH CMEIICHHUS, YKa3aHHO! B
Tabauie (UCIO0JIb30BaTh IOJIOXKHUTEILHOE 3HAUCHUE);
C) XKunxuit pacTBOp — pEryIsIpHBIN C TEIJIOTON CMEIIeHHS, YKa3aHHOW B
tabJuie (MCI0JIb30BaTh OTPULIATEILHOE 3HAUCHHE);
KM3 KP PactBOpsI OIIK-4-31;0I1K-4-  [Ouenure TeMiepaTypy 3amep3aHus U TEMIIEPAaTypy KUTICHHUS PacTBOPA, a
V1;0IIK-4-B1;0IIK- |Taxxke naBieHue rnapa KOMIIOHEHTa Ha/l PACTBOPOM IIPH TEMIIEPAType
2-31;0I1K-2- 3aMep3aHus pactBopa. Kakue npubamkeHns HeoOX0aMMO CAemaTh s
V1;0IIK-2-B1;0IIK- |ocymectBienus pacuetoB? Kakue Tabnu4Hble JaHHBIE HEOOXOAUMO B3STh.
1-31;0I1K-1-
Y1;0IK-1-B1
KM4 3 3 ®azoBsie OIIK-4-31;0I1K-4- 1. O603HauUTh U onKcaTh (pasbl, IPUCYTCTBYIOIIUE HA TUArpaMMe.
JTHArpaMMBbl B1;0IIK-4-Y1;0IIK- |Yka3zaTs:
JBYXKOMIOHEHTHBIX |2-31;0I1K-2- - MaKCUMaJIbHYIO PaCTBOPUMOCTS (aT. WM Macc. %) KOMIIOHEHTOB B
CHCTEM V1;0I1K-2-B1;0I1K- |TBepabix pacTBOpax,
1-31;0IIK-1- - cTeXuoMeTpuueckre GopMyJibl XUMUYECKUX COSTUHEHUIN U TeMIIepaTyphl
VY1;0I1K-1-B1 WX TUIABJICHUS I PA3JI0KECHHUS.
2. nst Kaxkaoit 007acTH JuarpaMMbl YKa3aTh paBHOBECHBIC (ha3bl.
3. Omnucatp Bce 3BTEKTHYECKHE U IEPUTEKTUYECKUE IPEBPALIeHNUs, yKa3aTh
UX TEMIIEpaTyphl U COCTaBbl yUacTBYIOIUX ¢a3.
4. ITocTpouThk KpUBbIE OXJIAKICHUS ISl CUCTEM, OTMEUCHHBIX CTpEIKaMu
Ha auarpamme. Onucarth IpoIecchl, IpoTeKaomue mpyu oxnaxaeHuy. Kak
MEHSIETCSl COCTaB PaBHOBECHBIX (ha3 MpH OXJIaXKICHUH cIiaBoB? J{is
K)KIOT0 y4acTKa KPUBOH OXJIaXCHUsI ONIPEAEINUTh YHUCIO CTEIIeHeH
CBOOO/IBI, YKa3aB KaKue KOMIIOHEHTHI ¥ (ha3bl IIPUCYTCTBYIOT.
5. M1 rpamm crnaBa, copeprxkamero X1 % (at uimu Macc.) nepBoro
KOMIIOHEHTa, HaXoATcs B paBHOBecuH npu Temneparype T1. Onpenenurs
MaccCy KaxJI0ro KOMIIOHEHTa B Kax0il (ase.
6. M2 rpamm crutaBa, conepxaniero X2 % (at uiam macc.) BToporo
KOMIIOHEHTa, HaXO/SITCSl B PaBHOBECUH Ipu Temmneparype T2. Onpenenurs
KaKOI KOMIIOHEHT M B KAKOM KOJIMYECTBE HEOOXOIUMO 100aBUTh, YTOOBI
cucTeMa Iepenuia B 0qHO(a3HOe XKHUIKOe COCTOSHUE IIPU TOMH ke
TeMIIeparype.
KM5 13 4 Kunernka OIIK-4-31;0I1K-4- 1. OueHuTh 3HAUEHUE TTOPSIIKA PEAKIINH METOIaMU BPEeMEH!
TOMOTEHHBIX V1;0I1K-4-B1 MOJTyNIPEBPAIICHHUS 1 10 CKOpOCTH peakuuu (Metoa Bant-T'odda).
XMUMHUYECKUX PeaKIuil 2. [ToaTBepANTH MOPSAAOK PEAKIMH U ONPENEIUTh 3HAYCHUS KOHCTAHT
ckopoctH mpu Temnepatypax T1, T2, T3 no Bugy KOHLEHTPALIMOHHO-
BpPEMEHHBIX 3aBUCHMOCTEH. /11 BBIOpAaHHOTO MOPS/IKA PEAKIIUH [IPOBECTH
aQHAINTUIECKUH pacyeT KOHCTAHThI CKOPOCTH, UCHONbB3Ys BCE TOUKU.
CpaBHUTH pe3yibTaThl rpadUIecKoro U aHATUTHYECKOTO CIIoco0a.
3. OnpenenuTb 3Ha4€HUs NapaMeTPOB ypaBHEHUS AppeHHyca.
4. Mns remnepatypsl T4= T3+10 u konuentpauuu CO=2*C0(T3)
paccuuTaTh BpeMs MOIYNPEBPALICHHS U CKOPOCTh PEaKIMH B MOMEHT
Bpemenn 2*delta t (T3).
KM6 KP Dnexrpoxumus OIIK-4-31;0I1K-4-  [[I51s1 CUIIBHOTO BJIEKTPOJIUTA OLIEHUTh PACCTOSIHUE, HA KOTOPOE
B1;0IIK-4-Y1;0IIK- [nepememniatoTcsi HOHBI B I10JI€ 3aJJAHHOM HANPSHKEHHOCTH.
2-31;0I1K-2- Jist ¢1a00T0 3IEKTPOIUTA OLEHUTH HIEKTPOIPOBOJHOCT, MO JaHHBIM O
V1;0IIK-2-B1;0IIK- [koHCTaHTE IUCCOIMAIAH.
1-31;0TIIK-1-
Y1;0IIK-1-B1
KM7 Tect "Kuneruka OIIK-4-31;0I1K-4- 1. ITocTpoeHue KMHETUUECKUX MOAEINEH U opeAeieHre KOHTPOIUPYIOIUX

MHOTOCTaIMHHBIX
mporeccos”

B1;0IIK-4-Y 1;0IIK-
2-31;0I1K-2-
V¥1;0I1K-2-B1;0I1K-
1-31;0IIK-1-

CTaJUH.
2. 3anuch KUHETUYECKUX YPAaBHEHUH MHOTOCTaIMIHBIX IPOLIECCOB.
3. 3anmch ypaBHEHHUH ISl MacCcomepeHoca.




V1;0I1K-1-B1

5.2. IlepeyeHb paGoT, BbINOJIHSIEMBIX N0 AucuuminHe (K

pcoBasi padora, Kypcosoii npoext, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon Hazsanue Tposepsienmsie
HUHUKATOPbI Coneprxanne pabOThI
paboThI paboTHI .
KOMIIETEHIUH
P1 Tepmoxumus OIIK-4-31;0I1K-4- OmnpenenuTs TEIIOTY PACTBOPEHUS/TEIIOTY PEAKIIUK HEHTpaIu3aluu
Jlabopatophas padora |Y1;0I1K-4-B1;OIIK- |mis XOpoIo pacTBOPHUMO#i coii (HEUTpanu3alui CHIIbHONW KUCIIOTHI
1, 2 Onpenenenue 2-31;0I1K-2- CHJIbHBIM OCHOBaHHMEM) C IIOMOLIBIO KaJIOpUMETpa.
TertoThl pactBopenus |Y1;0I1K-2-B1;0I1K-
xopouio pactBopumsix |1-31;0ITK-1-
coneit V1;0IIK-1-B1
OmnpeneneHue TerIoTh
HEUTpaIu3aIiun
CHJIBHOM KUCIIOTBI
CHJIBHBIM OCHOBaHHEM
P2 Xumuyeckoe OIIK-4-31;0I1K-4- OKCNEePUMEHTATIBHO OIPEACIUTh KOHCTAaHTY PABHOBECUSI XMMHUUECKOM
paBHOBecHE: V1;0IIK-4-B1;0IIK- |peakuuu nporekaroineii B pactBope (k03hGUIMEHT pacrpe/iesicHus
Ormpenenenue 2-31;0I1K-2- MaJopacTBOPUMON MPUMECH MEXKIY ABYMS HECMEIIHNBAIOIIUMUCS
KOHCTaHTBI V1;0IIK-2-B1;0IIK- [pacTBoputensimu).
paBHOBeCHS 1-31;0IIK-1-
romorenHoi peakuuu (B1;0IIK-1-Y1
Ormpenenenne
KOHCTAHTBI
pactpeeneHus
MaJIopacTBOPUMOM
npumecH (3akoH
pacnpeneneHus)
P3 Ormpenenenne OIIK-4-31;0I1K-4- Hcmone3yst METO] MUKHOMETPUIECKOTO B3BEIIHBAHUS OTIPEACITUTH
NapyaIbHbIX V1;0IIK-4-B1 IUIOTHOCTH PacTBOPOB U MapIHalbHbIE MOIBHBIE 00bEMBI KOMIIOHEHTOB
MOJIBHBIX 00BEMOB pacTBopa coiu B BOJIE.
KOMIIOHEHTOB
pacTBopa
P4 Ormpenenenne OIIK-4-31;0I1K-4- DKCTIepUMEHTaIHHO MTPOBEPHUTH BHITIOTHEHNE 3aKOHA TIOHVDKESHHS
MonekyisipHoi Maccsl |B1;0I1K-4-Y1;0I1K- |Temneparypsl 3aMep3aHus U pacCYUTATh MOJICKYJISIPHYIO Maccy
pacTBOPEHHOTO 2-31;0I1K-2- pacTBOPEHHOTO BEIIECTBA.
BEIIECTBA MO V1;0IIK-2-B1
MTOHM)XEHUIO
TeMIepaTyphl
3aMep3aHus
P5 ®azossle nuarpammsl  |OIMTK-1-B1;0I1K-1- IMocTtpouts Ga3oByro quarpaMMy JBYXKOMIIOHEHTHBIX CUCTEM Ha OCHOBE
COCTOSTHUS V1;0IIK-1-31 MMOCTPOCHHUS KPUBBIX OXJIAXKACHHUS. DKCIIEpUMEHTaIbHas paboTa
JBYXKOMIIOHEHTHBIX MOZAENUPYET CUCTEMY IBTEKTHYECKOTO TUIA, & KOMIIBIOTEPHAsI- CIIOXKHYIO
cUCTEM (ba3oByI0 TUarpamMmy.
(9KCriepuMeHTalIbHAs U
MOJIeTIbHAsT)
P6 Onpenenenne crenenn |OIMK-2-Y1;0T1K-2- DKCIIepUMEHTATHHO OMPEACITUTh 3HAUCHUS YASIbHON
Y KOHCTAHTBI 31;0I1K-4-B1;0I1K-  [31€KTponpoBOAHOCTH )KUAKOTO 3JIEKTPOJIUTA U PACCUNTATH 3HAUCHUS
aucconmanuu cnadoro (4-Y1;0ITK-4- CTENEHHU U KOHCTAHTHI IMCCOIMALIMH B IIMPOKOM JHana3oHe
anekTponuta Meronom |31;0I1K-2-B1 KOHLIEHTpaLuil.
H3MEpEeHUs
JICKTPOIPOBOJHOCTH
P7 Omnpenenenune yncna  |OITK-4-31;0I1K-4- Hcnone3ys MeTOA IBUXKYLIEHCS TPAHULBI OIPECIIUTh COOTHOIIEHUE
IepeHoca MoHa V1;0IIK-4-B1;0IIK- |Mex1y MOABHKHOCTSMH KaTHOHOB B BOJHOM PAacTBOPE HA MPUMeEpe Haphbl
BojiopoJia B pactope |2-31;0ITK-2- BOJIOPOI/Ka MU
couistHo#M kucimotel mo |V 1;0I1K-2-B1;0I1K-
metoxy aBwxymeics |1-31;0I1K-1-
TPaHUIIbL V1;0I1K-1-B1
P8 TepmoauHamuka OIIK-4-31;0I1K-4- OcBOUTb METOAMKY ONPEAEIECHUS NEKTPOABUKYIIEH CHUIIbI
rajlbBAHUYECKHX V1;0I1K-4-B1 raJIbBAHUMYECKUX DJIEMEHTOB U onpeaenuTs 3aBucumocts I/C ot
9JIEMEHTOB: KOHIIGHTPaUH/IPOU3BEACHIE PAaCTBOPHUMOCTH MATIOPaCTBOPUMOI COIH
Omnpenenenue
IIEKTPOABIDKYLIIUX
CHJI TaJIbBaHUYECKUX
9JICMEHTOB
Omnpenenenue
IIPOU3BEICHUS
PacTBOPUMOCTHU
MaJopacTBOPUMOM

COJIM B BOJIC




P9 Kuneruka romorennsix |OITK-4-31;0I1K-4- Onpenennuts KOHCTAHTY CKOPOCTH XUMHUECKOH peakluy pa3ioKeHus
xummyeckux peakuuil [Y1;0ITIK-4-B1;O0IIK- |[caxapo3bl B BOAE METOAOM U3MEPEHHS BpalllCHUS YIIa NOJSpU3aLun
Ormpenenenne 2-31;0I1K-2- Onpenennuts 3aBUCUMOCTb KOHCTAaHTBI CKOPOCTH TOMOTEHHON
KOHCTaHTHI ckopocTn  |Y1;0I1K-2-B1;O0I1K- |XuMH4YeCKOil peakuy OT TeMIIEpaTyphl H pacCUUTaTh apaMeTpPh
xuMu4deckoit peakiun  |1-31;0ITK-1- appPEHNYCOBCKOI 3aBUCUMOCTH.

Omnpeznenenue V1;0IIK-1-B1
KOHCTAHTHI CKOPOCTH H

apameTpoB

TeMIIepaTypHOit

3aBUCUMOCTHU

XUMHYECKOHN peakiuu
(KOMIBIOTEpHAsT)

P10 Ormpenenenue OIIK-4-31;0I1K-4- [Mony4uTh KOHIIEHTPALIMOHHBINA TIPOQUITB A5 3aIaHHO Mapbl METAJUIOB
napameTpoB 1uddy3uu|B1;0IIK-4-Y1;0I1K- |noxdupas napameTpsl TeMIepaTypHO-BPEMEHHBIX PEXUMOB OTKUra U
(KoMIIbIOTEpHAs ) 2-31;0I1K-2- omnpenenuth ko3 duient nuddy3un npu 3aJaHHBIX YCIOBHIX

B1;0IIK-2-Y 1;0IIK-
1-31;0I1K-1-
Y1;0IIK-1-B1

5.3. OneHo4Hble MaTePHAJIbI, HCNIOJb3YyeMble [1Jisl IK3aMeHa (OMJ1eThl, TECTHI U T.11.)

dusnueckas XuMus 4.1

1. TIpu 1850 °C mnst peaxuuu 2C(TB)+S2 =2CS cTaHapTHbe U3MEHEHHs SHTANBIMA U SHTPOTIMH paBHbI 414348 Jlx u 176,1 Ix/K
COOTBETCTBEHHO. PaccunraiiTe paBHOBECHBIH cocTaB ra3oBoii (asbl, oOpasyrorierics npu gapiernu 0,5 at™, eciau pearupyet 10 Monb
rpaduta, 2 moist cepsl u 1 Monb CS. Kak u3MeHsATCS OTBET, eciu: Y BEeIUIUTh TeMIeparypy? YBenuuuTh AasieHue? J[o0aBUTh B cucteMy
a3or?

2. ITpu 700 °C u napnenuu 2 armocdepsl npotekaet peaxius C (rp) +CO2=2CO. [ 1G0=172000-177,5T Paccuuraiite paBHOBECHBIIH
COCTaB ra30oBoi ¢a3bl. UTo MPOU30HIET, €CITH B CUCTEMY TOOABUTh OKCH MapraHIa, €ClIi U3BECTHO, 4To it peakiu Mns+1/202=MnOs
[1G0=-385200+74T, a sz CO+1/202=C0O2 ~ G0=-282700+87T

3. O003Ha4YHTh U OTMHCATh BO3MOXHEBIE (ha3bl B cucteme Ag-Er. J{ins kaxmoi obnactu $pa3oBoil [uarpaMMbl YKa3aTh paBHOBECHBIC (ha3bl.
VYkazaTh cocTaBbl paBHOBECHBIX (ha3 JjIsl CIUIaBOB, cojepxkamux S at.% Er mpu 1000, 800, 795, 600 M1C u ¢ 50 at.% Ag npu 932 11C.
BrimosHseTCS T 3aKOH MOHMKEHMS TeMITepaTyphl 3aMep3aHHs I paciiaBoB Ha ocHOBe Er? Ouennte Ternory miasnenus Er.

4. Kax 3aBUCHT paBHOBECHAs KOHLICHTPAIHs KUCIOpoaa B paciuiase xenesa ¢ 0,12 % Ce oT mapuuansHOro AaBJICHUs KHCIOPO/a B Ta30BOI
daze npu 1650 °C . ITpu xaxom gasnenun kucnopoga CeO2 e o6pasyercs.

5. Kaxko#i raipBaHUYECKHI 2IEMEHT HEOOX0AUMO COCTABUTb, JIJIsI OTIPEICICHUS aKTUBHOCTH ZN B ciiiaBe ZN-CU B 3aBUCUMOCTH OT COCTaBa
cruiaBa npu komHaTHO# Temneparype? Ouenure DJIC cocraBnennoro Bamu snemenra, ecnu akTuBHOCTH ZN coctasut 0,8. Kak mo
MOJIYYCHHBIM JJAHHBIM PACCUUTATh aKTUBHOCTh MeAn? UTo BHIOpPAHO 3a CTaHAAPTHOE COCTOSIHUE?

Dusnueckas xumus 4.2
DK3aMeH:

1. B pacTBOpe 0JTHOOCHOBHO# KUCIIOTHI ¢ KOHIeHTpaier 0,001 M skBHBasieHTHAS SIEKTPONPOBOAHOCTh paBHa 32 OM-1cM2/r-9kB. Uemy
PaBEH TOK B 3JIEKTPOJMTHYECKOM siUelike C IUIOIAABIO JIEKTPOIOB 2X2 cM2, PacHOI0KEHHbIX Ha paccTossHUU 0,5 CM NpH HaNpPsHKEHUH
0,5B, eciu B Hee 3aJUTh PAcTBOP KUCIOTHI ¢ KOHIeHTpanuei 10-2 M. Ha xakoe paccrosiHue nepemecTsTess HoHbI 3a 10 cexyHa B 3TOM
siyelike? [ToABMKHOCTH KaTHOHA U aHHOHA paBHEI 305 u 15 OM-1cM2/r-3kB.

2. Ipu Temnepatype 10 °C Bpems npespamenns 75 % MCXOMHOTO BEIIECTBA PEAKIIMH YMEHBIIMIIOCH € 2 4acoB 0 30 MHHYT ITpH
YBEINYEHUN UCXOJHOM KOHIIEHTpanuu ¢ 2.5 1o 5 Monbs/M3. DHeprus aktuBanuu peakuuu 50 x/[x/mons. Onpenenure CKOpocTb peakuu
nipu Temiepatype 20 [IC npu kourentpaipu 0,3 MOJIb/JI.

3. B cucreme npoTtekaroT Be peakuuu: ooparumas peakuus A+B = AB (1) u HeoOpatumast peakuust 2ATTA2  (2). 3anumure cucreMmy
KMHETHYECKUX YPAaBHEHUH, OMMCHIBAOIINX SBOJIIOIIMIO CUCTEMBI B OOILEM CITydae, BbIpa3UB KOHIIEHTPALMH BCEX BEILECTB Yepe3
KOHIIGHTpaIMIo BemiecTB A 1 B. BeiBecTr 3aBucuMocTh KoHLEHTpanu AB Ha HauanbHOM dTarne, eciu i peakuuu (1) KoHcTaHTa
CKOPOCTH MpsIMOH 1 00paTtHO#t peakimu paBHbI 0,1 (Monb/m)-1cek-1 u 0,05 cex-1. J{ns peakmuu (2) koHcTaHTa ckopocTr pasaa 0,001
(Moub/m)-1cex-1 HavanbHas koHIEeHTpays BemecTB A paBHa 10 monb/M3, a B —1 Mounb/n. J1o Kakoro MOMEHTa CIIPaBE/IIMBHI C/ICITaHHbIC
MIPEIIOJIOKEHHS TIPU BBIBOJIE 3aBUCUMOCTH.

4. B cocyn o6bemom 0,01 M3 momecTuiM miaacTUHy Maccoit 12 r miotHoro rpaduta (1oTHoCTs 2,1 1/cM3) M ToMmKHON 1 MM npu
temneparype 1000 C. Kak mensiercst macca rpadura co BpeMeHeM, eciy NpotykToM peakuuu apisiercs CO, a B UCXOIHBIH MOMEHT B
ra3oBoii (haze ObUT KHCIOPOJ ¢ MapIaNbHbIM AaBieHHeM | aTM. ['opeHne cunraTh peakuuei nepBoro mopsiAka o KUCIOpoay.

5.4. MeToanKa OLCHKH OCBOCHMS JMCHUILIMHDI (MoayJs, npakTuku. HAP)

MeTOﬂI/IKa OLCHKH OCBOCHHUA JUCHHUILINHBI «Duznyeckas XuMus 4.1»

MaxkcumanbsHoe yncio 6autoB: 100 6amnoB (Ox3amen: 40 6aiios; [pakTuueckue 3ansatus: 40 6amios; Jlaboparophsie 3ansarus: 20
6aJuIoB).

OneHka «OTJIMYHO» CTaBUTCS, €CITU CTY/ICHT Habpai 85 u Oonee 6aios;

O1eHKa «XOPOIIOY» CTABUTCS, €CITH CTyAeHT HaOpan 70 u 6onee OaioB, HO MeHee 85;

O1eHKa «YA0BJIETBOPUTEIBHO» CTaBUTCA, €CIIH CTYAEHT Habpai 50 u 6osee 6ayios, Ho meHee 70;

OleHKa «HEYJOBJICTBOPUTEIBLHO» CTABUTCS, €CITU CTYJCHT HaOpai MeHee S50 Gayuios.

[IpaBuna y4yera 0anioB 3a MPaKTHYECKHUE 3aHSITHUS:

dusnueckas xumus 4.1.

* JlomaiHee 3aganne « XMMHYECKOE paBHOBECHE - MaKcuMasibHO 12 Gayutos /13

* [TucbMeHHast 3a1MTa JOMAIIHEro 3alaHus « X MMHYECKOE pAaBHOBECHE» MaKCUMaIIbHO 6 OaioB; Ecnu npu 3ammuTe CTYACHT He HaOpa
HM OJTHOTr0 OaJlia, ¢ ero 0ajIoB CHUMAaeTCs 2 Oaua.




* JlomarniHee 3ananne «PacTBopbl» MakcuMmalibHO 4 Oasa

* KonrposnbHas paboTa «PacTBOpb» MaKCUMalIbHO 6 6ajlIoB;

* lomamnee 3ananue «@Da30Bble paBHOBECHS» MaKCUMAIILHO 8 OalIoB.

* 3amura goManrHero 3agaHus «Pa3oBble paBHOBecHs - 4 Oayuta. Eciu npu 3amure cTyIeHT He HaOpasl HU 0JHOTO Oana, ¢ ero 0auioB
cHUMaercs 2 Oaa.

JlomairHee 3a/laHUe CIaeTcsl B 3apaHee OOBABICHHbBIE CPOKH. MoKeT OBITh HCIIPABIICHO, HOCTE IPOBEPKU U YKAa3aHUS 3aMedaHuii 1 pas,
IIPY YCIIOBHUH CaYH pabOTHI B CPOK.

3amyta JOMaNIHUX 33JaHUH TPOBOAUTCS IPH YCIOBHH, YTO CTYJCHT CIIaJl €r0 B CPOK M BEHIIOJHILUI €T0 HE MeHee, 4eM Ha 75 %.

Ipu caave /I3 BHE YCTaHOBIEHHBIX CPOKOB, TO MaKCHMAaJIbHAs OIIEHKa COCTaBIsIeT 75% oT obuiero yucna 6ayuroB U 3amuTa [I3 He
IPOBOAUTCS. Pe3ynbTaT 0OBsBIIsSETCS B KOHIIE CEMECTpa JISKTOPOM Hepel SK3aMCHOM.

KonTtponbHas paboTa npoBOISITCS BO BpeMsl MPAKTUYECKUX (JIAOOPATOPHBIX) 3aHATHI U MOTYT OBITh IIEpencanbl 1 pa3 B TeueHHe
cemectpa. CpOKH ¥ TIOPSJIOK NEPEITHCHIBAHIS OOBSBIIOTCS IIPETIoAaBaTesIeM, BEYIIUM PaKTHYECKIE 3aHATH, 10 COTJIACOBAHUIO C
nekTopoM notoka. [Ipu nepenuceiBannu KP MakcuManbHoe dncino 6ajuioB ymeHblaercs Ha 2. OcTainbHble 0aibl YMEHBIIAIOTCS
HPONOPIMOHATEHO.

[IpaBuna yyera 6aoB 3a JaOOPaTOPHBIC 3aHITHS:

BeinonHeHue U pacyer 1ab0opaTOpHOU pabOThl — MaKCUMalIbHO 3 Gaita. 3amura JabopaTopHOi paboThl- MakcuMaibHO 2 6aia. Mtoro
MaKCHUMaJbHO 5 6aisioB/paboty. [Ipi HEOOXO0IUMOCTH MOXKHO NEpeIeNiaTh B COTJIACOBAHHBIE C TIPENoaBaTesieM CPOKH 1 pas.

Bce 0anbl cyMMHUpYIOTCS K KOHILY CeMecTpa 1 (PUKCUPYIOTCs 0€3 MOCIEAYIOINX UCTIPABICHHIMA.

MeTtouka OleHKH OCBOSHUS TUCHUTUIHHEI « Dr3udeckast XUMUS 9.2

MakcumanbHoe uyncio 6ayuioB: 100 6amnos (Ox3amen: 40 6amioB; [Ipakruueckue 3anstus: 30 6aywios; JlaboparopHasie 3ansTus: 30
6aJuIoB).

O1eHKa «OTIMYHOY» CTaBUTCA, €CJIU CTYAEHT Habpai 85 u 6oiee O6aos;

OleHKa «XOPOIII0» CTABUTCS, €CIIH CTyAeHT HaOpan 70 u 6osee 6aioB, HO MeHee 85;

O1eHKa «YI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIH CTYACHT HaOpain 50 u 6onee 6aiuioB, HO MeHee 70;
OleHKa «HEYJOBJICTBOPUTEIHLHO» CTABUTCS, €CITU CTYCHT Habpai MeHee 50 Gayios.

[paBuia ydyera 6aioB 3a NPAaKTHIECKHE 3aHATH:

KonrpomnbHas paboTa «['anpBanuKa. SIBIeHHS epeHOCa» MaKCUMAaJIbHO 6 0aNoB;

Jomarnee 3ananue «@opManbHas KHHETHKa» MaKCUMaJIbHO 12 OaJlioB;

Komnokeuym (3amura /13) «KuHeTrnka» MakcuMaibHO 6 0aiios;

Kontponbhas pabota «PopmanbHas KHHETHKA» MaKCUMAIBHO 8 0aJlIoB.

JloMariHee 3ajaHue caaeTcs B 3apaHee 0ObsBICHHBIC CPOKH. MOXKET OBbITh HCITPABJICHO, TIOCHIE YKa3aHus 3aMeuanuii 1 pa3. Cpoku caauu
WCTIpaBIICHUH OOBSBISIOTCSA MPENO/IaBaTENIEM, BEAYIIUM IIPAKTHYECKUE 3aHSTHUS, I10 COTJIACOBAHHIO C JIEKTOPOM IOTOKA.

3amuTa /I3 NpoX0oAUT B BHJE MHCHbMEHHOTO ONpOca Ha KOHCYJIbTAlUK U poBoauTcs 1 pa3. CpOKH yCTaHAaBIMBAIOTCS MTPENOAaBaTeIeM,
BEYILIUM NPAKTHUECKUE 3aHATHUS, [0 COINIACOBAHUIO C JIEKTOPOM IOTOKa Tocie cxauu [13.

KoHTponbHbIe pabOTHI IPOBOASATCS BO BPeMS IIPAKTUUECKHUX 3aHATHIA M MOTYT OBITh Iepenucansl 1 pa3 B TeueHue cemectpa. Cpoku u
TIOPAAOK NEPECIHUChIBAHUSA O61)5[BHS}OTC$I npernoaaBaTeiieM, BEAYIIUM NPAKTHUICCKUEC 3aHATHS, 110 COIVIACOBAHUIO C JICKTOPOM IIOTOKA. le/l
nepenucbiBaniK KP MakcuManbHOE 9ucio 0ayutoB yMeHbIaeTcest Ha 2. OcTabHbIe 0alibl YMEHBIIAIOTCS TPOTIOPIIMOHABHO.

[IpaBuna yyera 6anoB 3a 1JaOOpaTOPHBIC 3aHATHS:

JlabopaTopHbie paboThI: BITIONHEHHE pa0boThI 2 Oamia. Pacuer pabotsl 2 6ayna. 3amuTa paboTsl -2 6anna. Mtoro 6 6aios 3a paboTy.
3amyra J1abopaTOpHOil pabOTHI IPOBOAMUTCS OJIWH pas.

6. YHAEBHO-METO/MYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubmuoreka WznarenscTBo, rox
JI1.1 | XKyxoeunkwit A. A., |Kpatkuii kypc ¢pru3ndeckoilt XUMHH: Bbu6mmorexa MUCuC M.: Metamnyprus, 1979
Bapuman JI. A. y4eOHHK AJIsl METAJUTYPT. CHELl. BY30B
JI1.2 | XKyxoBunxuii A. A., |Dusnueckas xumus: YueOHuk s ctyn.  |bubmuorexa MUCuC M.: Meramnyprus, 1987
[IBapuman JI. A. METaJULYpr. CIEL. BY30B
JI1.3  |boxwreiin b. C., dusnueckast XMMHUs: TEPMOJANHAMUKA U OnextponHas 6ubmuoreka |M.: Mza-so MUCuC, 2012
Mennenes M. U., KHHETUKA: YIeOHUK
IToxsucues 0. B.
JI1.4 |Annpees JleB Ousnueckast xumus (N 2761): nad. OnexkrponHas 6ubimorexka |(M.: [MUCuC], 2016
Arnexceesuy, MPAaKTUKYM
Boxkmrreitn bopuc
Camyuniosuy,

Hosukosa Enena
AJIeKcaHAPOBHA, p.

6.1.2. JlonoJiHUTebHAS JIUTEpaTypa

ABTODBI, COCTABHTEITH 3arnaBue Bubnunoreka W3natenbCTBO, roj
JI12.1 |Tlonomapea K. C., COopnuk 3a1a4 o puszndeckoit xumuu: |budmmoreka MUCuC M.: Uzn-Bo MUCuC, 2007
T'yrna B. T, yueb. nocobue A cTy[. By30B, 00y4. IO

Huxonsckuii I'. C. Hanp. 'Mertamryprust' u 'Ous.




| MaTepHagoBeeHue'

6.1.3. MeTtonnueckue pa3paboTku

ABTODBI, COCTaBUTENHN 3arnaBue bubimorexa W3narenscTBO, TOI
JI3.1 Mennenes M. U., Ousnueckast XuMus: 1a0. npakTukyM it |budmuorexka MUCuC M.: Yueba, 1997
Ponun Anexceit 9BM
Onerosud, bokmreiH
Bopuc CamynnoBud
JI3.2  |ActaxoB Muxaun Meroauveckue yka3aHus Jiisl BbinosHeHus | buomuoreka MUCuC M.: Yueba, 1985
Bacunbesuu, JIOMAIIHUX 331aHUH 110 Kypcy
Tomunma Urops 'Ouzndeckast XUMUS' IS CTYIEHTOB
ApxkanseBud, 3aiiueB [cren.0401,0402,0404,0407,040 5
A. K.
JI3.3 |Amnbixtuna Mpuna dusnyeckas xumust: Pasn.: Bubaunoreka MUCuC M.: Yue6a, 2001
BrnagnmuposHa, Tepmoannamuka: MeTon. ykazanus CTy/.
Maimoruna 'annaa  |Beex cmell. UIst TOJrOTOBKH K
JleonnnoBua, Ponue  [pedTHHrOBOMY TECTHPOBAHHIO
Anexceit OneroBuy
6.2. Ilepeuenn pecypcoB HHGOPMALTHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «AHTEepHET)
51 TocynapcTBeHHas MyOIUYHAST HAYYHO-TEXHUIECKAS gpntb.ru
6ubaroTeKa
6.3 Tlepeyennb NPOrPaMMHOTO 00ecTeYeHHst
I1.1 Duznyeckast XUMUs
o JInuensun I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, [TIO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
I1.3 ESET NOD32 Antivirus
1.4 |Therm_DZ
I1.5  |Microsoft Office
1.6 |[MS Teams
I1.7  |Moodle
6.4. IlepeyeHb MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM M NPOdeccHoHAIbHBIX 623 JaHHBIX
WU.1  |Hayunas snexrponnas 6u6mmorexa eLIBRARY https://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasnauenue OcHaleHue
b-934 JlexunonHas ayauTopus MYJNbTHUMEUIHbBIE 3KpaHbl U HPOEKTOP, HOYTOYK, HaKeT
JUIeH3HOHHBIX mporpamm  MS  Office, 4 kabumbl ms
CHHXPOHHOTO II€peBO/a, KOMIUIEKT yueOHOil Mebenu Ha 130
TIOCAJIOYHBIX MECT»
b-322 JlaGopaTopust KOMIUIEKT y4eOHoM Mmebeny, CTaI[IOHAPHBIE
KOMITBIOTEPBI/MOHOOOJIOKH 6 IIT., HOYTOYKH - 4 IIT. MakeT
JIMLEH3HOHHBIX  NIPOrpaMm MS Office, Habop
JIEMOHCTPALIOHHOTO O0OpYIOBaHHs B TOM YHCIE: JOCKa
yueOHas. OnpeesieHne KaueCTBEHHOTO M KOJIMYECTBEHHOTO
cocTaBa O0paslOB METOAOM PEHTTEHO(IYOPECIEHTHOTO
ananuza PAM 30- u; Tpubomerp NANOVEA - onpenenenue
TPHUOOJIOTHIECKIX CBOMCTB MarepuanoB; KadecTBeHHBIH u
KOJIMYECTBEHHBIH (ha30BbIil aHAIH3 MaTepuaioB “udpeii”;
Tepmuueckuif aHanu3 TBepAOGa3HBIX MpEBpalleHUH B
pexxuMe nmHeiHoro Harpesa SDT Q600; Omnpenencnue
YZEJIBbHOM MOBEPXHOCTH MOPOIIKOBBIX MaTEPHUAIOB METOJIOM
HHU3KOTEMIIepaTypHOU ajcopOumu asora Quantachrome
Noval200e;  M3mepeHue KaTaIUTHYECKOH aKTHBHOCTU
HaHecCHHBIX AQ/BN karanms3aTopoB B peakuuH OKHUCICHHS
CO npu momomu macc-crekrpomerpuu ThermoStar GSD
320. MHUKPOUHICHTOP Ul ONpEICIeHHS MEXaHHYeCKUX
xapakrepuctuk Matepuaso CSM  Micro Indentation
Tester, Quantachrome Ultrapycnometer - onpeznenenune
TUIOTHOCTH
K-527 VYyeOHast ayauTopHs KOMIUIEKT y4eOHOW Mebenu Ha 25 pabouux mect, pabouee

MCECTO IpernogaBaTeist ¢ IEPCOHAJILHBIM KOMITBIOTEPOM

YuTansHBIN 3271
3JIEKTPOHHBIX M3aHUN

AynuTopust 17151 CaMOCTOSATENbHON paboThI

KOMIUIEKT y4eOHOM Mebenn Ha 55 MecT ans oOyvarommxcs,
50 IIK c¢ pmoctynom k MWTC «Uutepuer», OHOC
YHHMBEPCHUTETA 4epe3 JIMUHbIH KaObuHeT Ha miardopme LMS
Moodle

Yuraneubii 3a1 Ne 3 (B)

Aynutopus sl CaMOCTOSATEIIbHON paboThI

KOMILICKT yueOHO# Mebenu Ha 44 MecTa Juis 00ydaroIuxcs,
M®Y  Xerox  VersaLink B7025 ¢ ¢yuxoueit
MacimTaOUpoOBaHUs TEeKCTOB M m300paxenuid, 8 I[IK ¢




nocrynoMm kK UTC «Murepuer», DMOC yruBepcutera uepes
Jn4HbIA Kabuuer Ha miatdgopme LMS Moodle

8. METOAUYECKHUE YKA3ZAHUA JJISA OB YYAIOINUXCA

W3y4yaemast TUCIUIIMHA COACPKUT MaTepHa, HEOOXOAUMBIH IJIs HOMYyYeHHUs! LeJIbHOTO MPEICTABICHNS O CIIOC00aX OMMCAHMS
IIpeBpalleHni B BELIECTBAX.

[TpaBuiIo OIEHKH YPOBHS OCBOSHHS MaTepHaia TPeOYIOT OT CTYAEHTOB He TOJBKO MOCTOSHHON CaMOCTOSATENbHOM paboThl, HO U
CBOEBPEMEHHOT'0 U KOPPEKTHOT'O BBIITOJIHEHUS! KOHTPOJILHBIX MEPOTIPUATHIA.

CTyZaeHTbl, TPOIyCKaomue Ja00paToOpHbIe 3aHITHs, HE CBOEBPEMEHHO CIAOIINE JOMAIIHUE 3aaHHs, HIH HEOPEIKHO BBIIOIHSIOIINE
pacueTHO-rpadMUECKHUE 3aJ]aHnsl HE MOTYT PaCCUMTBHIBATh HA BBICOKYIO OLIEHKY. HecriocoGHOCTh MPpOAeMOHCTPUPOBATh YPOBEHb
pUOOpeTaeMBbIX KOMIIETEHIIMH, B TOM YHCJIE TI0 IOCTAaHOBKE U peaTn3anny HH3UKO-XUMHUUECKUX SKCIIEPIMEHTOB, BHIIIOJTHEHHS PACIETOB
Pa3IMYHOTO YPOBHS CIIOKHOCTH, TPAMOTHOT'O M CBOEBPEMEHHOT'O O(hOPMIICHHS PE3YJIbTATOB PACUETOB NMPUBOAUT K HU3KUM OLICHKAM.
KoHcynbranum npoBoasTcst exXeHeAeIbHO, Ul CBOEBPEMEHHOT'O BBISBICHUS METOANYECKUX OLIHOOK ITPH U3JI0KEHUH MaTepHaa,
OCYIIIECTBIICHUS peaJIbHOW 0OpaTHOM CBSI3H.




