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CaMOCTOATETIFHO yCTaHABINBAEMBIi 00pa30BaTEIbHBIN CTAHAAPT BEICIIEro 00pa3oBaHus - OakanaBpuaT denepansHoe
TrOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNibHOE YUpekIeHHE BhICIIEro oOpa3oBanus «HalmoHanbHbIN Hccaeq0BaTeIbCKUi
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ITpotokon ot 21.06.2022 1., Ne11-21/22

PyxoBogurens noapazaenenus Canumon A.M.



1. HEJIX OCBOEHUA

1.1 | dusnueckasg xumus 4. 1

1.2 | 03HAKOMHUTH C OCHOBHBIMU 3aKOHAMH U IMTOHATHIMHU TCPMOANHAMUKH, INPUMCHCHHIO TCPMOANHAMHWYCCKOI'O IMOAX0JAa K
OIMMMCAaHUIO COCTOAHHNSA PABHOBECHA U K OMMCAHUIO ITPOIIECCOB (1)8.30BBIX 1 XUMHYCCKHUX HpeBpaIHeHPIﬁ.

1.3 | 3apaun TUCLIUTIIMHEL:

1.4 | OBnaners:

1.5 |- cmocoboM pacuera XUMHYECKIX PaBHOBECHIT

1.6]- OIIPECACIICHUEM HaIlpaBJICHUA CaMOIIPOU3BOJIBHBIX IIPOLIECCOB

1.7 | - ompeneneHueM napuuaabHble MOJIBHBIE BETUYMHBI B PACTBOPAX

1.8 | - BEIIOJTHEHHEM PACYETOB PABHOBECHIT B pacTBOpax

1.9 | - BeImonHEHNEM aHaIU3a (a30BBIX PABHOBECHH HAa OCHOBE (ha30BBIX AUArPAMM

1.10 | - MmeTomamMm OKCIICPUMCHTAJIBHOT'O OIIPCACIICHU (bH3I/IKO-XI/IMI/I‘I€CKI/IX BCJIINYWH

1.11 | ®u3uyeckas XUMus 4.2

1.12 | ens u 3amaum AUCITUTLUTHHBI

1.13 ]_[C.Hb - O3HAKOMUTH C OCHOBHBIMH 3aKOHaMH U IMOHATHUAMU KMHCTUKU, B YACTHOCTHU XUMHUYECKOH KHMHETHUKH, a TAKKE C
OCHOBHBIMH 3KCIICPUMECHTAJIBHBIMA U TCOPECTUICCKUMHU MMOAXOAaMH K OITMCAHWIO KWHETUKH ITPOLECCOB.

1.14 | 3agaun

1.15 [ OBnanets:

1.16 |- cnocoboM pacueTa CKOPOCTEH MPOIECCOB

1.17 | - cmoco6oM onpeneneH:s KUHETHUECKIX TapaMeTPOB CKOPOCTEH XUMHYECKUX PEaKIUi, MaccomepeHoca u
3JIEKTPOIIEPEHOCA B TOMOI'€HHBIX ¥ T€TEPOr€HHBIX CUCTEMAX.

1.18 | - MeToAaMu ONMCAaHUS KWHETUIECKUX 3aKOHOMEPHOCTEN

2. MECTO B CTPYKTYPE OBPA30BATEJbHOM ITPOT'PAMMBI

Biok OIT: b1.0
2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:
2.1.1 | Xumus
2.2 Jucuunimabl (MOIy/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTBYOLIEe:

2.2.1 |Jluneiinas anredpa

2.2.2  |Meroabl KOHTPOJISL U aHAIM3a BEILIECTB

2.2.3 | TexHnka (pU3UKO-XUMHIECKOTO IKCIIEPUMEHTA

2.2.4 | ®a30BbIe paBHOBECHS U CTPYKTYpOOOpa3oBaHUe

2.2.5 | AHanu3 JaHHBIX

2.2.6 | MamuaHOE 00y4eHHE

2.2.7 | Mertoasl 00pabOTKH CTATHCTUYCCKAX JAHHBIX (aHATU3 JaHHBIX )

2.2.8 | Merponorusi, CTaHIAPTH3AMS U TEXHIIECKAEC N3MEPCHHS

2.2.9 |HayuHo-uccnemoBaTenbckas padoTa

2.2.10 | Hay4Ho-uccnenoBaTenabckast paboTa

2.2.11 |IIpom3BoACTBEHHAs MPAKTHKA MO IOIYICHUIO MPOPECCHOHANBHBIX YMEHHI H OIBITa TPO()ECCHOHATIBHOM ICSTEIEHOCTH

2.2.12 | IIpou3BoAcTBEHHAs MPaKTHKA MO TMOIYYEHUIO TPOPECCHOHANBHBIX YMEHUN U OMBITa IPO(PECCHOHANEHON AESTEIbHOCTH

2.2.13 | BBenenue B pU3HUKy TBEPIOTO Tea

2.2.14 | Metoap! PU3NKO-XMMUYECKHX HCCIECAOBAHUN

2.2.15 |OdopmineHue pe3ynbTaTOB HAYYHOH AeITETHOCTH

2.2.16 |MeToxBI BBIYUCIUTEIBHON (HI3UKI

2.2.17 |Hopwms! u npasuna opopmierus BKP

2.2.18 |IloaroToBKa K IpOIEAype 3AIIUTHI M 3aMINTA BBITYCKHOH KBaTH(HKAIIMOHHOH paboTHI

2.2.19 |IlpenaumioMHas IPaKTHKA IS BEIITOJTHEHMS BBITYCKHOW KBAaNH(HKAIIMOHHOH paboThI

2.2.20 |IlpenmumioMHas IpaKTHKA IS BEIITOJTHEHMS BBITYCKHOW KBaMH(HKAIIMOHHOH paboThI

2.2.21 |Teopernyeckas HaHO(OTOHHKA

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA




OIIK-2: Cnoco0eH NpoBOAMTL HAYYHbIE HCCIEeA0BAHNS GU3NYECKUX 00bEKTOB, CHCTEM H IIPOLecCOB, 00padaThIBaTh U
NpeICcTaBIATh IKCIIEPUMEHTAIbHbIE JaAHHbIE, JeMOHCTPUPOBATH HABBIKHM Pa00ThI B 1a60paTOPHH / MaCTEPCKOii,
CIOCOOHOCTH pa3paldaTbIBATh U MPOBOAUTD IKCIIEPUMEHTAIbHbIC HCCIeJ0BAHNS, HHTEPIPETHPOBATD AaHHbIC H 1€JIaTh
BBIBO/IbI B COOTBETCTBYIOLIEH 00J1aCTH HCC/IeI0BAHUSA

3HaTh:

OIIK-2-31 kak HCIIOIb30BaTh B npotbeccnox—xanm—xoﬁ JACATCIIBHOCTH 0a3oBbIe €CTCCTBCHHOHAYYHBIC 3HAHW, BKIIIOYasA 3HAHUA O
peaMeTe n 00BEKTax N3Y4YCHUS, UX OCHOBHBIX XapaKTCPUCTUKAX HAa TPUMEPE TEPMOAUHAMUYCCKUX 1 KWHETUYCCKUX ITapaMETpPOB,
OMMCBIBAIOMINX 3BOJIOIUIO CUCTEM, a TAKKE 3HATh OCHOBHBIC aJITOPUTMBI TPOBCACHNSA KOMITJICKCHBIX PACU€TOB, OCHOBHLIC
IPUHIMUIIBI IPEACTABICHUA JaHHBIX.

YMmerb:

OITK-2-Y 1 HaXxOAWUTh U UCTIOJIb30BaTh HEOOXOAMMBbIE JaHHBIE IS PEIIeHuUs MPO(HEeCCHOHATBHBIX 337134, a TaloKe MPEICTaBIISATh
PE3yNIbTAThI UCCIIENOBAHUH, (HOPMYIIMPOBATH BHIBOJIBI, B TOM YHCIIC JIJISI HCCIICOBAHNH, TPOBEICHHBIX B KOMAaH/IC

Baanernb:

OHK-Z-BI HABBIKOM B l'[pOBeZ[eHI/II/I pacquOB " ITOCTAHOBKEC OIIBITOB B paMKaX BKCHepI/IMCHTaJ'[BHLIX nu TeOpeTI/I‘-ICCKI/IX
HCCJIEIOBAHUIA.

4. CTPYKTYPA U COJEP)KAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H L. siemble
KOMIeTeHIUi pecypcesl padoTsl

Pasgen 1. OcHoBHBIE
3aKOHbI TEPMOJIMHAMHUKH

1.1 Brognas nexuwst. [TepBbrit 3 2 OIIK-2-31 JI1.3 J11.1
3aKOH TePMOJMHAMHMKH, OIIK-2-V1 J.1
OIIMCaHHUE IIPOLIECCOB B OIIK-2-B1 21
naeanbHoM rase /Jlex/
1.2 OmnpenenexHue TerIoThl 3 2 OIIK-2-31 JI1.3 JI1.1 P1
pPacTBOpPEHHUS COJIU B OIIK-2-V1 J.1
Boje /J1ab/ OIIK-2-B1 JI1.2713.1
€]
1.3 ‘YpaBHEHHE COCTOSIHUSA 3 2 OIIK-2-31 JI1.3 JI1.1
WJealbHOTO ra3a. 3aKkoH OIIK-2-V1 JI1.1J12.2
JansToHa. Ternosoit adpdexr OIlK-2-B1 a1
xumuueckoi peakuuu /IIp/
1.4 OmnpeneneHue TeIoTh 3 2 OIIK-2-31 JI1.3 JI1.1 P1
peaxkuuu HelTpanusa- OIIK-2-V1 J.1
i /J1a6/ OIIK-2-B1 JI1.2713.1
€
1.5 Tepmoxumus. 3 2 OIIK-2-31 JI1.3 JI1.1
Kamopumerpuyeckuit OIIK-2-V1 J.1
SKCIIEPUMEHT, OIIK-2-B1 21

TepMOAMHAMHIYECKast 6aza
JaHHBIX. BTOpOIi 3aK0H
TepMoTuHaMUKH. /JIex/

1.6 W3meHeHue SHTpONuH. 3 2 OIIK-2-31 JIT.3 JI1.1
TepmoanHaMuyeckue OIIK-2-V1 JI1.1J12.2
pacyersl AJi1 XMMHYECKHX OIIK-2-B1 21
peaxmii /TIp/

1.7 DBOJIIOIHUS TIPOIIECCOB. 3 2 OIIK-2-31 JI1.3 JI1.1
Oueprus ['m60ca, sHEeprust OIIK-2-Y1 JI1.1
I'eneMmromea, X 3aBU- OIIK-2-B1 21

CHMOCTb OT ITapaMeTPOB
cuctemsl. TpeTHii 3akoH
TepMoguHAMUKH. /JIex/

Pasgen 2. Xumnueckoe
paBHOBecHe, pAaBHOBeCHE B
OTHOKOMITIOHEHTHOM
cucremMe




2.1 XuMHUUYECKOe paBHOBECHE. 2 OIIK-2-31 JI1.3 J11.1
YpaBHeHue uzorepmbl BaHT- OIIK-2-Y1 JI1.1
T'odda, pacuer paBHOBECHOTO OIIK-2-B1 21
cocraBa. YpaBHEHHUE N300apbl
Bant-T'odpda /Jlex/

2.2 BrlmosiHeHe JOMAIIIHETO 26 OIIK-2-31 JI1.3 J11.1 KM1
3anmanus 1 /Cp/ OIlK-2-V1 JI1.1J12.2J13.

OIIK-2-B1 3
D1

2.3 OnpeneneHue KOHCTaHThI 3 OIIK-2-31 JI1.3 J11.1 P2
paBHOBECHS TOMOTE€HHOM OIIK-2-V1 J.1
peaxiun /J1ab/ OIIK-2-B1 JI1.2713.1

21

2.4 Pacuer paBHOBECHOTO 4 OIIK-2-31 JI1.3 JI1.1
COCTaBa B XUMHYECKOM OIIK-2-V1 JI1.1J12.2
npouecce. Hanpasnenue OIIK-2-B1 21
nporecca. /Ilp/

2.5 PacueTnl C10KHBIX 2 OIIK-2-31 JI1.3 J11.1
paBHOBecuid. [ oMoreHHbIE, OIIK-2-V1 J.1
TETEPOTCHHBIC U TOTIOXH- OIIK-2-B1 o1
MHUecKue peakuuu. /JIex/

2.6 OcobeHHOCTH pacyera 2 OIIK-2-31 JI1.3 J11.1
paBHOBECHS B Pa3HBIX OIIK-2-V1 JI1.1J12.2
ciyqasix /TIp/ OIIK-2-B1 21

2.7 ®dazoBo€ paBHOBECHE B 2 OIIK-2-31 JIT.3 JI1.1 KM3
OJTHOKOMITOHEHTHBIX OIIK-2-V1 J1.1
cucTeMax. YpaBHCHHE OIIK-2-B1 21
Knaneiipona-Knaysuyca.
®Da30Bble AUATPaMMBbL
OJHOKOMITOHEHTHBIX
cucreM. /JIex/

2.8 PaBHOBecHe B MHOTO(a3HBIX 2 OIIK-2-31 JI1.3 JI1.1
CHCTeMax. X AIMHUYCCKIN OIIK-2-V1 JI1.1 J13.1
noternuan. O0iiee ycioBue OIIK-2-B1 21
paBHOBecus. /JIex/

2.9 PaBHOBecue B 2 OIIK-2-31 JI1.3 J11.1 KM3
OJITHOKOMOITOHEHTHOM OIIK-2-V1 JI1.1J12.2
cucteme. YpaBHEHUE OIIK-2-Bl1 21
Knaysuyca-

Knanetipona /TIp/
2.10 |IlomgroroBka k 3amute JI3 12 OIIK-2-31 JI1.3 JI1.1 KM2
PactBops!. 3ammuTa J[3. /Cp/ OIIK-2-V1 JI1.1J13.3
OIIK-2-B1 J1.2
D1
Pa3nen 3. Teopus
pacTBoOpoB

3.1 [TonsTue pactBopa, 2 OIIK-2-31 JI1.3 J11.1
napuuanbHble MOJIbHBIE OIIK-2-V1 JI1.1
BEJIMYUHBL. Y paBHEHHE OIIK-2-B1 21
I'u66ca-/rorema. /Jlex/

32 OnpezeneHue napuuaibHbIX 2 OIIK-2-31 JI1.3 JI1.1 P3
MOJIBHBIX 00HEMOB OIIK-2-V1 JI1.1J11.2
KOMITOHEHTOB /J1a6/ OIIK-2-B1 D1

33 BeckoHeuHO-pa3baBieHHbIC 2 OIIK-2-31 JIT.3 JI1.1
pacTBOPBI, 3aKOHBI OIIK-2-Y1 J.1
6ecKOHEeUHO-pa30aBIEHHBIX OIIK-2-B1 €
pactBopoB. /Jlex/

34 Pacuetsl xumuueckoro 4 OIIK-2-31 JI1.3 JI1.1 KM2,K
paBHOBECHs B pa30aBICHHBIX OIIK-2-V1 JI1.1J12.2 M3
pactBopax /Ilp/ OIIK-2-B1 21

35 3axoH pacnpenenenus /Ja6/ 2 OIIK-2-31 JI1.3 JI1.1 P2

OIIK-2-V1 JI1.1 J11.2
OIIK-2-B1 21




3.6 WneanbHble pacTBOPEI. 2 OIIK-2-31 JI1.3J11.1
3aKOHBI UJI€ATbHBIX OIIK-2-V1 JI1.1
pactBopoB. /JIex/ OIIK-2-B1 21

3.7 OTKIOHEHHS OT UJCATbHOCTH 2 OIIK-2-31 JIT.3 JI1.1
B pacTtBopax. IlonsTue OIIK-2-Y1 J1.1
aKTUBHOCTH. Teopust OIIK-2-B1 21
PETYISPHBIX PACTBOPOB.

Paccnoenue.
/JTex/

3.8 Ornpenenenue MOJIeKyIsIpHOH 2 OIIK-2-31 JIT.3 JI1.1 P4
MacChl PaCTBO-PEHHOTO OIIK-2-Y1 JIT.1J11.2
BEIIECTBA 10 TOHMKCHHIO OIIK-2-B1 21
TeMIepa-Typbl
3amep3anus /J1a6/

3.9 Pacuer paBHOBecwHii B 2 OIIK-2-31 JIT.3 JI1.1
OeckoHeuHO-pa30aBIEHHBIX U OIIK-2-Y1 JI1.1J12.2
H7eaNbHBIX pacTBopax. /JIex/ OIIK-2-B1 21

3.10 | PactBoOpSI, mapiuagbHbIC 6 OIIK-2-31 JI1.3 JI1.1
MOJIBHBIC BETMYUHBI. 3aKOHBI OIIK-2-Y1 JI1.1J12.2
OeckoHeUHO-pa30aBIeHHBIX OIIK-2-B1 21
pactBopos. /IIp/

3.11 [ToaroroBka K KOHTPOJIBHON 14 OIIK-2-31 JI1.1J11.3
pabote "PactBopsr" /Cp/ OIIK-2-V1 JI2.2 JI1.1

OIIK-2-B1 21

3.12 | CgolicTBa HIcaIbHBIX 2 OIIK-2-31 JI1.3 JI1.1

pactBopoB. /TIp/ OIIK-2-V1 JI1.1 JI3.3
OIIK-2-B1 21

3.13 Brmoanenue /13 14 OIIK-2-31 JI1.3 JI1.1

PactBops1 /Cp/ OIIK-2-V1 JI1.1J12.2
OIIK-2-B1 31

Paznen 4. ®a3oBble

AAArpaMMBbI

JABYXKOMIOHEHTHBIX

cucTeM

4.1 [IpaBuno ¢a3 ['n6Oca. 2 OIIK-2-31 JI1.3 JI1.1
®dazoBbIC AHArPaMMBbI OIIK-2-V1 J.1
JIBYXKOMITOHEHTHBIX CHUCTEM, OIIK-2-B1 21
IIPOCTEHILUE TUIIBL.

/JTex/

4.2 ®da3oBas nuarpamma 2 OIIK-2-31 JI1.3 J11.1 P5
JIByXKOMITOHEHTHOM CHC- OIIK-2-V1 JI1.1
Tembl /J1ab/ OIIK-2-B1 JI1.2713.1

21

43 [IpomexyTounsie ¢asbl. 2 OIIK-2-31 JI1.3 JI1.1
«CnoxHble» (a3zoBble OIIK-2-Y1 J1.1
nmuarpammel 1 /JTex/ OIIK-2-B1 21

4.4 ®dazoBbIe AUAarpaMmsl 1, 4 OIIK-2-31 JI1.3 JI1.1
pemenne 3anad. /Tlp/ OIIK-2-Y1 JI1.1J12.2

OIIK-2-B1 31

4.5 CrnoxHbie» Ga3oBbie 2 OIIK-2-31 JI1.3 JI1.1

nmuarpaMmel 2 /Jlex/ OIIK-2-V1 J1.1
OIIK-2-Bl1 21

4.6 IMoctpoenue dazopoit 2 OIIK-2-31 JIT.3 JI1.1 P5
JUarpaMMsl IBYXKOM- OIIK-2-V1 JI1.1
[MOHEHTHOM CUCTEMBI 110 OIIK-2-B1 JI1.2J13.1
KPUBBIM OXJIQXKICHUS o1
(npoBoautcst Ha DBM) /J1ab/

4.7 ®da30BbIe AUATPAMMBI 2, 2 OIIK-2-31 JI1.3 JI1.1
pemenue 3anayq /TIp/ OIIK-2-V1 JI1.1J12.2

OIlK-2-B1 a1




4.8 BrInonHeHne qoManiHero 20 OIIK-2-31 JI1.3 J11.1 KM4
3amanus 2 /Cp/ OIIK-2-V1 J1.1
OIIK-2-B1 21
Pazpgen 5.
TepMoauHaMHuYecKue
OCHOBBI JIEKTPOXAMHH
5.1 l"anbBaHuYECKHE 27IEMEHTEI. 2 OIIK-2-31 JI1.3 JI1.1
VY CTpoiicTBO TambBaHUYECKIX OIIK-2-V1 JI1.1
anemeHTOB. [Iponeccsl, OIIK-2-B1 21
MIPOTEKAIOIUHI B
raJbBaHHICCKAX
351eMeHTOB. /JIex/
5.2 TepMmoarHaMuKa 2 OIIK-2-31 JI1.3 JI1.1 P8
rajJbBaHUYECKUX DJIEMEHTOB. OIIK-2-Y1 JI1L.1J12.2
O]JIC. YpaBuenue HepHcra. OIIK-2-B1 21
Pacuer TepMoTMHAMUYIECKIX
¢yHKIMI TIO
IKCHEPUMEHTAIBHBIM
Ia”HHbBIM. /Jlex/
53 OJIC. YpaBuenue HepHcra. 4 OIIK-2-31 JI1.3 JI1.1
Pacuer TepmonHaMuyeckux OIIK-2-Y1 JI1.1J12.2
(hyHKUIMH IO 3HAYCHUSAM OIIK-2-B1 21
SMC. /Mp/
Pa3gen 6. Ckopocth
npouecca. OcHOBHbIE
TMOHATHSA
6.1 Brognas nekiusi. CKopocTh 2 OIIK-2-31 JI1.3 J11.1
nporieccoB /JIex/ OIIK-2-V1 J1.1
OIIK-2-B1 21
6.2 Koncranra ckopoctu 4 OIIK-2-31 JI1.3 JI1.1 P9
TOMOT€HHOW XUMHUYECKOI OIIK-2-Y1 J1.1
peaxiuu /J1a6/ OIIK-2-B1 JI1.2J13.1
21
6.3 Cxkopoctb. MaccomnepeHoc. 2 OIIK-2-31 JI1.3 JI1.1
ITotox Berecrna. OIIK-2-V1 JI1.1J12.2
Koncranra ckopoctu OIIK-2-Bl 21
XUMH4eckor peakuuu /I1p/
Pasnea 7. DnexTponepenoc.
CuibHbIe U caadble
TEKTPOJIUTHI
7.1 OO6mas Teopust 2 OIIK-2-31 JI1.3 JI1.1
anekrponieperoca /Jlex/ OIIK-2-V1 J1.1
OIIK-2-B1 21
7.2 Omnpenenenue yucia 3 OIIK-2-31 JI1.3 J11.1 P7
nepeHoca noHoB /J1a6/ OIIK-2-V1 JIL.1J11.2
OIlK-2-B1 a1
7.3 DEeKTPONPOBOJHOCTh 2 OIIK-2-31 JI1.3 JI1.1 KM6
cinabbIx anekrponutos /TIp/ OIIK-2-Y1 JI1.1J12.2
OIIK-2-B1 31
7.4 DIEeKTPOTUTHYECKAs 2 OIIK-2-31 JI1.3 JI1.1
JIUCCOLUALINS U OIIK-2-Y1 JI1.1
3JIEKTPOIPOBOIHOCTD OIIK-2-B1 21
3JIeKTPOIUTOB /JIeK/
7.5 Ornpenenexnue 3 OIIK-2-31 JI1.3 JI1.1 P6
3JIEKTPOTIPOBOJHOCTH OIIK-2-V1 JIT.1JI1.2
cimaboro snekrponuta. /J1ad/ OIIK-2-B1 21
7.6 DIEeKTpONPOBOTHOCTH 2 OIIK-2-31 JI1.3 JI1.1 KM6
CUJIBHBIX 3JICKTPOJIMTOB. OIIK-2-V1 JI1.1J12.2
Uwucino nepeHoca. OIIK-2-B1 21
HonsmxuocTs. /TIp/
7.7 [ToaroroBka K KOHTPOJIBHOMN 5 OIIK-2-31 JI1.3 JI1.1 KM6
pabote o OIIK-2-V1 JI1.1J12.2
anexrponepenocy. /Cp/ OIIK-2-B1 21




Pa3nen 8. 'omorenHbie
XHMHUYECKHE peaknu
8.1 Kunernueckoe ypaBHeHue. 4 OIIK-2-31 JI1.3 J11.1
CKOpOCTh ¥ KOHCTaHTa OIIK-2-V1 JI1.1
CKOpPOCTH XMMHUYECKOH OIIK-2-B1 21
peaxiuu /Jlex/
8.2 MeTtozp! onpeneieHus 4 OIIK-2-31 JI1.3 J11.1
MOpsiAKA U KOHCTAHTBI OIIK-2-V1 JI1.1
CKOpPOCTH XMMHUYECKOH OIIK-2-B1 21
peakuuu /Jlex/
8.3 YpaBHeHue AppeHuyca. 4 OIIK-2-31 JI1.3 JI1.1
DHeprus AKTHBAIMH. OIIK-2-Y1 JI1.1
ITapannensHble U OIIK-2-Bl1 o1
nocjenoBaTeIbHbIe IpoLec-
cel. Ilennbie peaxiuu. /Jlex/
8.4 Bromoanenue /13 4 OIIK-2-31 JI1.3 JI1.1 KM5
Kunernka /Cp/ OIIK-2-V1 JI1.1J12.2J13.
OIIK-2-Bl1 2
21
8.5 [Topsiok roMOTreHHOM 4 OIIK-2-31 JI1.3 J11.1
XUMHUYECKON peaKunu. OIIK-2-V1 JI1.1
3aBUCUMOCTH CKOPOCTH OIIK-2-Bl1 21
peakuuu oT
temmeparypsl. /T1p/
8.6 [ToaroroBka K KOJUIOKBHYMY. 4 OIIK-2-31 JIT.3 JI1.1 KMS5
3ammra /I3 Kuneruka /Cp/ OIIK-2-Y1 JI1.1J12.2
OIIK-2-B1 21
8.7 OrnpeienieHne KOHCTaHThI 4 OIIK-2-31 JI1.3 J11.1 P9
CKOpPOCTH TOMOTEHHOMH OIIK-2-V1 JI1.1 J11.2
XUMUYeCKoH peaxuun /J1ab/ OIIK-2-B1 D1
Pa3gen 9. Macconepenoc.
Auddysus
9.1 Juddysus. YpaBHeHUs 4 OIIK-2-31 JI1.3 JI1.1
®uxka. MacconepeHoc B OIIK-2-V1 J1.1
TBepAbIX Tenax. /Jlex/ OIIK-2-B1 21
9.2 Juddysus B TBepABIX 4 OIIK-2-31 JI1.3J11.1 P10
Tenax /J1a6/ OIIK-2-V1 JI1.1
OIIK-2-B1 JI1.2J13.1
D1
9.3 Juddy3noHHBII MTOTOK 4 OIIK-2-31 JI1.3 JI1.1 KM7
BemectBa. /IIp/ OIIK-2-V1 JI1.1J12.2
OIIK-2-B1 21
9.4 MOATOTOBKA K KOHTPOJIEHOMY 4 OIIK-2-31 JI1.3 JI1.1 KM7
tecty /Cp/ OIIK-2-V1 J1.1
OIIK-2-B1 21
Pa3nen 10. Kuneruka
reTepoOreHHbIX NMPOLEcCOB
10.1 Kunernka rereporeHHbIX 4 OIIK-2-31 JI1.3 JI1.1
nponeccos. /JIex/ OIIK-2-Y1 J1.1
OIIK-2-B1 21
10.2 | KuHernka reTeporeHHbIX 4 OIIK-2-31 JI1.3 JI1.1 KM7
nporeccoB. /IIp/ OIIK-2-V1 JI1.1J12.2
OIIK-2-Bl1 D1
5. ®OHJI OIEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, FK3aM€eH H T.I), BOMPOCHI IS
CaMOCTOSITEJILHOI MOArOTOBKH
Kon KonTponbHoe l_I[/II})IO];epHeMHe B
KM MepONpUATHE TTIUKATOPBI OTIPOCHI JJIS TIOATOTOBKH

KOMITETEHLIM I




KM1

J13 1 PaBHOBecue
XUMHUYECKHX
peaxuui

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

1. Pacuer 6a30BBIX TEPMOIUHAMHUYECKHX XaPAKTEPUCTUK
XUMHYECKOI peaKiny No TabIuiaM CTaHAAPTHBIX TePMOJUHAMHYECKIX
BEJTIYHH.

2. IMpoBenenne MPHONMKEHHOTO pacyeTa TePMOANHAMUUCCKIX
¢ynkuuit B uaTepBane temmnepatyp T1- T2

3. IIpoBeneHre TOUHOTO pacdeTa yKazaHHBIX
TEpPMOJUHAMUYECKUX BEJIMYMH B MHTEpBae Temneparyp T1- T2.

4. IIpencraBienue pe3ylnbTaToB TEMIIEPATYPHBIX 3aBUCHUMOCTEH
TEPMOJMHAMUYECKUX (DYHKIMI 1715t BceX BapUAHTOB pacdeTa B
rpauIecKoM U TaOIMIHOM BHIAX.

5. Pacuer paBHOBECHBIX COCTAaBOB: YMCJIa MOJEH BCEX BEIIECTB;
MOJIbHBIE JJ0NU, 00BbEMHBIE 1 MacCOBBIE IIPOLIEHTHI B ra30Boii (aze, mpu
3aganHbIX T3 u P ans cnydaes, korga pearupyroT CTeEXMOMETPHUYECKHE
cMecu

a) MCXOJTHBIX BEILECCTB

0) BCeX BEIICCTB.

6. HccnenoBanue Bolpoca 0 HalpaBlIeHUE PEaKIMU NpU
temneparype T3 u P, ecnu B UCXOAHBIM MOMEHT BPEMEHHU B35TO 110
OJHOMY MOJIIO KaXJIOTO UCXOJHOTO BEIECTBA U MO J1Ba MOJISI MPOTYKTa
peakuuu.

7. TepMoauHaMUYeCKU aHANIN3 BBIXOJA PEAKIMU OT JABICHUS
U TeMIIepaTypHl.

8. Pacyer TemnoBoro sddexra OCTHKEHUS COCTOSHUS
paBHOBECHS PEAKIIMOHHBIMH CMECSIMH (TIO T1. 5a 1 50).

9. Pacuer ycnosuit (P u T) mpoTekaHus peaxiiiy, IpH KOTOPBIX
CyMMa MOJIBHBIX J0J1eil ra3000pa3HbIX MPOTYKTOB PEAKIIMU COCTABUT
0,8, mpu yclI0BUH, UTO pearupyeT CTEXMOMETPUUECKas CMECh UCXOJHBIX
BEILIECTB.

KM2

32 Onpenenenne
TeMIepaTyphl
3aMep3aHus
pacTBOpoB

OIIK-2-31;0I1K-2-
Y1;0IIK-2-B1

Onpenenuts TeMIEpaTyphl 3aMEP3aHUS )KUAKUX PACTBOPOB Ha OCHOBE
KOMITOHEHTOB A ¥ B B 3aBucHMOCTH OT coctaBa. Paccuntars
MUHHMMAaJIBbHYIO TEMIIEPATyPy CYIIECTBOBAHUS )KUKOTO pacTBOpa U ero
cocraB. [Ipu pacuere cuuTaTh, YTO B TBEPAOM COCTOSIHUU BEIIECTBA HE
PacTBOPUMEI IPYT B APYyre, XAMHUUECKAX COCAMHEHHUN HET, a s
SKUJIKOTO PacTBOPA CUUTATh:

a) XKunkuil pactBop — HIealbHbIH,

b) Kunxuil pacTBOp — pEryispHBIH C TEIUIOTOH CMEIIECHUs,
yKa3aHHOH B Ta0nuie (MCIONb30BaTh NOJI0KUTENBFHOE 3HAYCHHUE);

c) JKunkuit pacTBOp — perynasipHbIil ¢ TEIJIOTOM CMELICHHUS,
yKa3aHHOH B TabJHIe (MCIIOIB30BATh OTPHIATEIIFHOE 3HAUCHIE);

KM3

KP PactBopsl

OIIK-2-31;0I1K-2-
Y1;0IIK-2-B1

OrneHnTe TEMITEpaTypy 3aMep3aHus U TEMIIEPaTypy KUIICHHUS PacTBOPA,
a TaloKe JIaBJIeHNe apa KOMIIOHEHTA HaJl PAaCTBOPOM IIPH TeMIlEpaType
3aMep3aHus pactBopa. Kakue npuOmmKkeHus: HEOOX0AUMO CeTaTh s
ocymiecTBIieHus pacdeToB? Kakue TaOIM4HbIC TaHHBIE HEOOXO0IUMO
B3ATh.




KM4

J13 3 da3oBbie
JHarpaMMbl
JIByXKOMITOHEHTHBIX
CHCTEM

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

1. O0603Ha4UTh U onucath (ha3pl, MPUCYTCTBYIOIINE HA
JuarpaMme. YKasarhb:

- MaKCUMaJIbHYIO PacTBOPHMOCTH (aT. MM Macc. %)
KOMIIOHEHTOB B TBEP/BIX PACTBOPAX,

- CcTeXHoMeTpuyeckue (GpopMyibl XUMHUUECKUX COSAUHEHUH U
TEMIIEPATYpPhl UX IUIABIECHUS WM PA3JI0KEHHUS.

2. Jlns kaxmoi o0acTH AuarpaMMBl yKa3aTh PaBHOBECHBIC
(assl

3. Onucars Bce IBTEKTUUECKHE U NEPUTEKTUUECKHE
TpEeBpaIIeHIs, YKa3aTh MX TEMIIepaTyphl M COCTAaBHl yHacTBYIOMHX (a3.
4. INocTpouTts KpHUBBIE OXJIAXKICHUS AJISI CHCTEM, OTMEUCHHBIX
CTpeNkaMu Ha auarpamme. OnucaTh MPOLECChl, MPOTEKAIOIINE IPH
oxyaxxaeHnd. Kak MeHseTcst coctaB paBHOBECHBIX (a3 Ipu
OXJIaXIEHUHU CILIaBOB? J[JIsI KaXKJJ0r0 y4acTKa KpUBOH OXJIaXKACHUS
OIIPEAENUTh YUCIIO CTeNeHel CBOOOBI, yKa3aB KaKue KOMIOHEHTHI U
(ha3bl IPHUCYTCTBYIOT.

5. M1 rpamm cmiaBa, cogepskamniero X1 % (aT wim macc.)
MepPBOTO KOMIIOHEHTA, HaXOATCS B paBHOBeCHH Ipu TemrepaType T1.
OnpenenuTts Maccy KaXkJIoro KOMIOHEHTa B KaKIOH dasze.

6. M2 rpamm cmiaBa, cofepkauiero X2 % (aT wiM macc.)
BTOPOTO KOMITOHEHTa, HAXOAATCS B PaBHOBECHH TP TeMmepartype T2.
OmnpenenuTts Kakoi KOMIIOHEHT U B KAKOM KOJIMUECTBE HEOOXO MO
N00aBUTB, YTOOBI CHCTEMA TIepellIa B 0MHO(pA3HOE )KUAKOE COCTOSHHE
IIpH TOH JKe TeMIiepaTrype.

KMS5

J3 4 Kuneruka
TOMOTE€HHBIX
XUMUYECKHX
peaxuuii

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

1. OreHNTs 3HaYEHHE TIOPSAAKA PEaKIIM METOIAMH BPEMEHH
HOYIPEBPALIeHHUS U 10 CKOpOCTH peakiuu (Metoq Bant-T'odda).

2. IoaTBepaAnTh MOPSIAOK PEAKIMU U ONPENEIUTh 3HAUCHUS
KOHCTaHT ckopocTH nipu Temneparypax T1, T2, T3 no Buny
KOHIIEHTPAI[OHHO-BPEMEHHBIX 3aBUCUMOCTEH. [ BBIOpaHHOTO
HOpPSAIKA PEaKIUU IPOBECTH aHATUTUYECKU pacueT KOHCTaHThI
CKOPOCTH, MCIIOJIb3Ysl Bce TOUKU. CpaBHUTH PE3yNIbTaThl IPaUIecKoro
¥ aHAIUTUYECKOTO CIIOCO0a.

3. Omnpenenuts 3HAYEHHUS IapaMETPOB YpaBHEHUs] AppeHHyca.
4. Jnsa Temneparypsl T4= T3+10 u xonuentpaunu C0=2*C0
(T3) paccunTaTh BpeMsI MOITYIPEBPAIICHHUS U CKOPOCTh PEAKINH B
MoMeHT Bpemenu 2*delta t (T3).

KM6

KP Onexrpoxumus

OIIK-2-31;0I1K-2-
Y1;0IIK-2-B1

JI71s1 cUIIbHOTO AJIEKTPOJINTA OLIEHUTH PACCTOSHUE, HA KOTOPOE
MIEPEMEIIAIOTCS NOHBI B M0JI€ 33JaHHON HAIPSKEHHOCTH.

J1st ¢1aboT0 AIIEKTPOIUTA OLCHUTH HIICKTPOIPOBOTHOCTE, MO TaHHBIM
0 KOHCTAHTE JUCCOLUAIMH.

KM7

Tect "xuHeTHKA
MHOTOCTaJUMHBIX
rporeccon”

OIIK-2-31;0I1K-2-
Y1;0IIK-2-B1

1. IlocTpoeHNe KUHETUYECKUX MOJEIEH U OIpEeeICHIE
KOHTPOJIMPYIOIUX CTaAUN.

2. 3anuch KNHETUYECKUX YPaBHEHUI MHOTOCTaIUMHBIX MPOLECCOB.
3. 3anuch ypaBHEHHH I MacCoIepeHoca.

5.2. IlepevyeHb padoT, BbINOJHAEMBbIX 110 JMCHUILINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsl

Ha3panne
paboTsl

IIposepsiemble
WHIUKATOPBI
KOMITETEHIIN I

Copepxanue paboTb

P1

Tepmoxumus
JlaboparopHnas
pabota 1, 2
Omnpenenenue
TEIJIOTHI
pacTBOpeHuUs
XOpOILIO
pacTBOPUMBIX cOJIeH
Ormpenenenue
TETUIOTHI
HeUTpanu3auu
CUJIBHOM KUCJIOTHI
CHJIBHBIM
OCHOBaHHEM

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

Onpeaenuts TEIIOTY PACTBOPEHHS/TEIIOTY PEaKUN HEUTpaIu3auu
JUISL XOPOILO PacTBOPUMOM oM (HEUTpanu3aluyu CUIbHOW KUCIOTHI
CHJIBHBIM OCHOBaHHEM) C TIOMOIIBIO KaJIOpUMETpa.




P2

Xumuueckoe
paBHOBecHE:
Ormpenenenue
KOHCTaHTBHI
paBHOBecHs
TOMOTI'€HHOH
peakunu
Omnpenenenue
KOHCTAHTBI
pacrpenencHus
MaJIOpacTBOPUMOMI
npumec (3akoH
pacnpeneneHus)

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

OKCTIepUMEHTAIFHO ONPEAeIUTh KOHCTAaHTY PABHOBECHST XUMUYECKOH
peaxiuu npoTekaroiell B pacteope (ko3 huueHT pactpeneneHust
MaJIOPACTOPUMOM IPIMECH MEXIY JBYMS HECMEIINBAIOIIINMHUCS
PaCTBOPHUTEIISIMH).

P3

Orpenenenue
MapIHATEHBIX
MOJIbHBIX 00BEMOB
KOMITOHCHTOB
pactBopa

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

Hcrrons3yst MeTo ] MUKHOMETPUIECKOTO B3BEIIMBAHUS OTIPEICIHTD
IUTOTHOCTH PacTBOPOB U MapIHaIbHBIE MOIBHBIC 00hEMBI KOMIIOHEHTOB
pacTBOpa COJHM B BOZE.

P4

Ormpenenenue
MOJIEKYJISIPHOI
Macchl
PacTBOPEHHOTO
BEILIECTBA 110
MOHIDKEHUIO
TEMIEPATypBl
3aMep3aHus

OIIK-2-31;0I1K-2-
Y1;0IIK-2-B1

OKCIEPUMEHTAIBHO IPOBEPUTH BINOJIHEHUE 3aKOHA TOHUKEHUS
TEMIIEPATYpPhl 3aMEP3aHUS U PACCUUTATH MOJIEKYJIIPHYIO Maccy
PacTBOPEHHOIO BEILECTBA.

P5

DA30BLIE
JVAT'PAMMBI
COCTOsAHUA
JABYXKOMITIOHEH
THBIX CUCTEM
(9KcTIeprMeHTaIbHA
s ¥ MOZIENbHAS)

OIIK-2-31;0I1K-2-
Y1;0IIK-2-B1

TloctpouTs ha3oByrO AHArPaMMy JBYXKOMIIOHCHTHBIX CHCTEM Ha
OCHOBE MMOCTPOEHHST KPUBBIX OXJIAXKICHUS. DKCIIEpPUMEHTAIbHAS paboTta
MOJIEITUPYET CUCTEMY IBTEKTHYECKOTO TUIIA, & KOMITBIOTEpHAs-
CIIOKHYIO (ha30BYIO JHATPaMMY.

P6

Ormpenenenue
CTETIeHH U
KOHCTaHTBI
JIICCOLUAIIIH
cimaboro
AIICKTPOJIUTA
METOJIOM U3MEPCHUS
AJIEKTPOIIPOBOTHOCT
u

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

DKCHEPUMEHTAIIHLHO ONPEICITUT 3HAUCHHUS YICTbHOM
9JIEKTPOIIPOBOJHOCTH YKUIKOTO JIEKTPOIUTA U PACCUNATATH 3HAUCHHS
CTEICHHU U KOHCTAHTHI AUCCOLMAIIMH B IIUPOKOM THANA30HE
KOHIICHTPALIUH.

P7

Omnpenenenue yucia
nepeHoca noHa
BOJIOPOJIA B
pacTBOpe COJITHOM
KHCJIOTBI 10 METOAY
JIBIDKYILIEHCS
TpaHUIIBL

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1

Hcnonp3ys MeToa ABUKYILEICS TpaHULIbl ONIPEASIUTh COOTHOIIEHUE
MEX]ly TOJIBUKHOCTSIMU KaTHOHOB B BOJTHOM PacTBOPE Ha MpUMEpE
mapbl BOJIOPO,1/Ka MU

P8

TepmoauHamuka
rajbBaHUYECKUX
9JIEMEHTOB:
Orpenenenue
JIIEKTPOABIKYIITHX
CHJI TaJIbBAHUYECKHX
3JIEMEHTOB
Orpenenenue
MIPOU3BENICHUS
PacTBOPUMOCTH
MaJIOpacTBOPUMOMN
COJIU B BOJE

OIIK-2-31;0I1K-2-
Y1;0IIK-2-B1

OCBOUTb METOUKY OIPEAEIIECHHS JIEKTPOABHKYILEH CUIIBI
ragbBaHHYECKHUX IEMEHTOB U ONpeAenuTs 3aBucuMocts DJIC ot
KOHLICHTPALIMU/TIPOU3BEICHHE PACTBOPUMOCTH MAJIOPACTBOPUMOHN COJH




P9 Kuneruka OIIK-2-31;0I1K-2- | Onpenenuts KOHCTAaHTY CKOPOCTH XMUMHUECKON peakiuy pa3IoKeHHs

TOMOTEHHBIX V1;0IIK-2-B1 caxapo3bl B BOJIC METOIOM U3MEPEHHS BPAILICHUS YIJIa TOISIpH3aIin
XUMHUYECKAX OnpenenuTsh 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH TOMOTEHHOM
peaxuuit XUMHYECKON PEaKIUU OT TEMIIEPATYPhI U pACCUUTATh MapaMeTPhl
OmnpenencHue apPEeHNYCOBCKOM 3aBHCUMOCTH.

KOHCTAHTBI CKOPOCTH

XUMHYECKOH

peaxuun

Ornpenenenue

KOHCTAHTBI CKOPOCTH
Y TIapaMeTpoB
TeMIepaTypHOI
3aBUCUMOCTHU
XUMHUYECKOU
peaxuun
(KOMITBIOTEpHAS )

P10 Orpenenenue OIIK-2-31;0TIK-2- | TTony4uTh KOHIIEHTPAIIMOHHBIA PO sl 33 JaHHOM Mapbl METAJIIOB
I1apaMeTpoB V1;0I1K-2-B1 noaOupast mapaMeTpsl TeMIePaTypHO-BPEMEHHBIX PEKUMOB OTXKATA U
nuddyznn onpenenuTs ko3ddunuent quddy3un npu 3aJaHHBIX YCIOBUIX
(KOMITBIOTEpHAS )

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

®dusngeckas XuMus 4.1

1. Ipu 1850 [JC mns peaxium 2C(TB)+S2 =2CS craHIapTHBIC H3MEHEHHS SHTAIBIINN U SHTPONHHU paBHEI 414348 JIx n
176,1 JIx/K cootBercTBeHHO. PaccunraiiTe paBHOBECHBIH COCTaB ra30Boii (ha3el oOpasyromieticst mpu nasnenun 0,5 atM, ecian
pearupyet 10 moinb rpadura, 2 mons cepbl v 1 monb CS. Kak u3MeHSTCS OTBET, €ciu: Y BETHUUUTD TEMIIEpaTypy? Y BETUUUTD
nasienue? Jlo6aBuTh B cucreMy azoT?

2. IMTpu 700 [IC u naBnenuu 2 atMmocteps! nportekaer peakuust C (rp) +CO2=2CO. [1G0=172000-177,5T Paccuuraiite
PaBHOBECHBII COCTaB ra30Boi (ha3bl. UTo Mpou30iiaeT, eciu B cucTeMy J00aBUTh OKCHJ MapraHIia, €CIM U3BECTHO, YTO IJIs
peakunu Mns+1/202=MnOs [1G0=-385200+74T, a gt CO+1/202=CO2 [1G0=-282700+87T

3. O003Ha4NTh U OmMHUCaTh BO3MOXKHEIE (a3bl B cucteme Ag-Er. Jlmst xaxmoi obnactu $a3oBoi AnarpaMMbl yKa3aTbh
paBHOBecHBIE (pa3bl. YKa3aTh COCTaBbI PABHOBECHBIX (pa3 Ams CIIaBoB, copepxammux 5 at.% Er mpu 1000, 800, 795, 600 [1C u ¢ 50
aT.% Ag npu 932 [1C. BrinonHsercs 1 3aKOH NOHM)KEHUSI TeMIIepaTyphl 3aMep3aHus Ul paciuiaBoB Ha ocHoBe Er? Onenute
TEIUIOTY T1aBieHus Er.

4. Kak 3aBucuT paBHOBECHasI KOHIIEHTpaNUs KACIopona B pacruiase xkenesa ¢ 0,12 % Ce oT mapuuanbHOTO JaBISHUS
kuciopoza B razoBoit ¢aze npu 1650 [C . [Ipu ka-kom nasienuu kuciopona CeO2 He oOpa3zyercs.
5. Kaxkoif raspBaHHUECKHII 3IEMEHT HEOOXOANMO COCTaBHTb, IS OIIPEICNICHNsI aKTHBHOCTH Zn B cruiaBe Zn-Cu B

3aBHCUMOCTH OT COCTaBa CILIaBa IIpu KoMHaTHOU Temneparype? Ouenure DJIC coctaBneHHOro Bamu anemenTa, eciiu akTHBHOCTb
Zn coctasur 0,8. Kak 1o noigyueHHbIM JaHHBIM PACCUUTATh AKTUBHOCTH Meau? UTo BBIOpaHO 3a CTaHAAPTHOE COCTOsIHHUE?

dusnyeckas XUMHUS 4.2
DK3aMeH:

1. B pactBOpe 01HOOCHOBHOH KuCIOTHI ¢ koHUEeHTpauuei 0,001M skBUBalieHTHasl 3JIEKTPO-IPOBOAHOCTL paBHa 32 OM-
lem2/r-3kB. UeMy paBeH TOK B MJICKTPOIUTHUYECKOI ST9eiiKe ¢ IIO0Ma-IbI0 JIEKTPOAOB 2X2 CM2, PaCIIOIOKEHHBIX Ha PaCCTOSTHUU
0,5 cM npu Hanpspxenuu 0,5B, ecu B Hee 3aJIMTH pacTBOP KUCIOTHI ¢ KoHIeHTpanueit 10-2 M. Ha kakoe paccTosiHue mepemMecTsTes
no-Hbl 3a 10 cexyHz B 3Toi suelike? [ToABIMKHOCTH KaTHOHA ¥ aHHOHA paBHbI 305 1 15 OM-1cM2/r-9KB.

2. ITpu Temneparype 10 [1C Bpems npeBpaiieHus 75 % HCXOAHOIO BEILECTBA PEAKIMU YMEHBIIWIOCH C 2 9acoB 10 30
MHHYT IPU YBETMUCHUHT UCXOJHON KOHLEHTpaImu ¢ 2.5 10 5 monb/M3. DHeprus aktuBanuu peakuun 50 xJx/mons. Onpenennte
CKOPOCTh peakiuu npu TeMm-niepatype 20 [1C npu koHueHnTparmu 0,3 MOJIb/JI.

3. B cucteme mpotekaror nBe peakumu: odparmmas peakuns A+B = AB (1) u HeoOpaTumas peakuus 2AA2 (2).
3anumuTe CHCTEMY KHHETHIECKUX YPaBHEHHH, ONMMCHIBAIOIINX 3BOJIOIMIO CHCTEMBI B 00IIIEM CIIydae, BEIPa3uB KOHIICHTPAIINH
BCEX BELIECTB Yepe3 KOHLEHTpaluo BemecTB A U B. BeiBecTu 3aBucuMOCTh KOHLIEHTpauu AB Ha HayaJlbHOM 3Taine, eciy AJis
peakiuu (1) KOHCTaHTa CKOPOCTH MPSIMO# U 0OpaTHOM peakiuu paBHbI 0,1 (Monb/n)-1cex-1 u 0,05 cex-1. Jlnst peaxium (2)
KoHcTaHTa ckopocTtr paBHa 0,001 (Mons/m)-1cex-1 HavanpHas koHmeHTparms Be-mecTB A pasHa 10 mons/M3, a B —1 mons/n. o
KaKOT0 MOMEHTA CIIPaBE/IUBHI CAENAaHHbIE IPE-MONI0KEHHUS IIPU BEIBOJE 3aBUCHMOCTH.

4. B cocyn oobemom 0,01 M3 moMecTuiIH MIACTHHY Maccoi 12 T mrotHoro rpadura (MioT-HocTh 2,1 r/cM3) u TonmmHoM 1
MM 1pu Temmeparype 1000 C. Kak MenstieTcst Macca rpadura co BpeMeHeM, eCITi MPOIyKToM peakinu seisercs CO, a B HCXOTHBIH
MOMEHT B Ta30BOH (pa3e ObUT KHCIOPOJ ¢ MapIHaIbHEIM JaBlieHreM | atM. ['opeHne cuuTaTth peakiyel IepBoro mopsaKa mo
KHCJIOPOJY.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Mertomka OLIEHKA OCBOSCHMS TUCHMILINHEI «PU3nueckass XuMus 4. 1»

MaxkcumainsHoe uncio 6amioB: 100 6amios (Ox3amen: 40 6amnoB; [Ipakrnaeckue 3ansatus: 40 6amuros; JlabopatopHsie 3ansaTus: 20
0amioB).

O1eHKa «OTIIMYHOY» CTaBUTCS, €CNIU CTyIEeHT HaOpai 85 u Gonee 6amos,;

OI11eHKa «XOPOIIO» CTABUTCS, €CIHU CTYAEHT HaOpan 70 u 6onee 6amioB, HO MeHee 85;

O1eHKa «YIOBIETBOPUTEIHHO» CTABUTCSA, €CIH CTYNIeHT HaOpan 50 u 6osee 6annos, Ho MeHee 70;

OreHKa «HEYTOBICTBOPUTEIBHOY» CTABUTCS, €CIH CTYACHT HaOpan MeHee 50 6aios.

ITpaBuna ydera 6ayuIoB 3a MPAKTHYCCKUC 3aHSATHS
dusnueckas xumus 4.1.

. Jomarinee 3amanne «XMMHUYECKOE paBHOBECHE» - MakcuMaibHO 12 6amnos /13

. [TrceMeHHas 3aIUTa JOMAIIHEro 3aJaHus « XUMHUYECKOe PaBHOBECHE» MaKCHMaNbHO 6 OamioB; Ecmu npu 3amuTe
CTYIEHT He HaOpasl H1 ofHOTO Oajuta, ¢ ero 0ayuioB CHUMaeTcs 2 Gasa.

. Jomanraee 3aganne «PacTBopb» MakcumanbHO 4 Gamuia

. KonTponbHas paborta «PacTBopbl» MakcuMaiabHO 6 0alioB;

. Jomantaee 3aganmne «@Da30Bble paBHOBECHSI» MAaKCHMaIbHO 8 OalioB.

. 3ammra momamnHero 3amanus «®Da3zoBble paBHOBecHs» - 4 Oamta. Ecnmu mpw 3ammre CTy-IeHT He HaOpanx HU OIHOTO Oana,

¢ ero 6amnoB cHUMaeTcs 2 Oasia.

JomanrHee 3a1aHue cIaeTcs B 3apaHee 0OBSIBICHHBIC CPOKH. MoJKeT OBITh UCIIPABIICHO, IOCIIE IPOBEPKH U YKa3aHUs 3aMedyaHuil 1
pas, TIpH YCIIOBUH C1a4i pabOTHI B CPOK.

3amuTa JOMAIIHUX 33aJaHUH TPOBOJUTCS MPU YCIOBHH, YTO CTYACHT CHall €r0 B CPOK U BHINOJI-HUII €70 HE MEHee, ueM Ha 75 %.
IIpu cnaye I3 BHE YCTaHOBJIEHHBIX CPOKOB, TO MaKCHMaJIbHAasI OLICHKa cocTaBisieT 75% oT obuie-ro yncna 6auioB u 3ammra J3 He
poBOIUTCS. Pe3ympTaT 00BSBISCTCS B KOHIIE CEMECTPa JISKTO-POM TIepesT IK3aMEHOM.

Kontpomsaas paboTta mpoBOaSTCSA BO BpeMsl MPAKTHIECKUX (J1a00PaTOPHBIX) 3aHATHIT M MOTYT OBITh IIEpEeNUCaHH! 1 pa3 B TeueHHe
cemectpa. CpoKd ¥ MOPSIOK MEPEIUCHIBAHIS OOBSBIIOTCS MPENOaBaTeNeM, BEAYIMM MPAKTUICCKUE 3aHITH, TI0 COTIACOBAHUIO
¢ nekropoM motoka. [Ipu mepenuceiBannu KP MakcumainbpHOE Yucio 6auioB yMeHbInaercs Ha 2. OcTanbHble 0aabl yMEHB-IITAIOTCS
MPONTOPIIMOHANBHO.

[IpaBua ydera 6aioB 3a 1abopaTOpHBIE 3aHATHS:

BrlnosiHeHHE U pacyeT J1abopaTopHOi paboThl — MaKCHMATBbHO 3 6aynta. 3ariuTa JabopaTopHoi paboThI- MaKCHMaNIbHO 2 Oasia.
Htoro makcumansHO 5 6ayutor/padoty. [Ipu HeoOX0qMMOCTH MOYKHO TIepeeNnaTh B COTJIACOBAaHHBIE C ITPEoAaBaTesieM CpOKH 1 pas.

Bce 6anpl cyMMUpYIOTCSI K KOHITY ceMecTpa U (PUKCUPYIOTCS €3 TOCIEAYIOIIX UCIIPABICHUH.

Mertonanka OIEHKI OCBOCHHS TUCIUIUIHHEI « DH3ndeckast XUMHUS 9.2

MaxkcumanbsHoe unciio 6amwioB: 100 6amnos (Ox3amen: 40 6amnos; [Ipakruueckue 3anstus: 30 6amnos; JlabopaTopusie 3ausTus: 30
6aJsioB).

O1eHKa «OTIIMYHO» CTABUTCS, €CITH CTYACHT Habpan 85 u Goiee 6asos;

O1eHKa «XOpOIIOY» CTABUTCS, €CIH CTyAeHT Habpan 70 u Gonee 6amios, HO MeHee 85;

O1eHKa «YIOBIETBOPUTEILHO» CTaBUTCA, €CNU CTyAeHT HaOpaiu 50 u 6onee 6amioB, HO meHee 70;
O1eHKa «HEYTOBICTBOPUTEIBHOY CTABUTCS, SCIIH CTYACHT HaOpan MeHee 50 6auioB.

IMpaBuia yaera GayuIoB 3a MPAKTHIECKUE 3aHITH:

Kontpomsras padora «I['ansBannka. SIBIeHUS IEpeHOCA» MAKCUMAIBHO 6 0ajoB;

Homanrnee 3ananne «@opmabpHas KHHETHKA) MAaKCUMAabHO 12 6aiios;

Komnoksuym (3ammuta /13) «KuHeTHKa» MakCHMaIBHO 6 6allIoB;

Kontpomsras pabora «PopMansHas KWHETHKA» MAKCUMAIBHO § 0aJlIoB.

JlomairHee 3a/1aHue caeTCsl B 3apaHee OOBSBICHHBIC CPOKH. MOJKET OBITh NCIIPABIIEHO, OCIE YKa3aHus 3aMedaHuid 1 pa3. Cpoku
C/1aud MCIPaBICHUH OOBSBISIOTCS IPEToaBaTeNeM, BeAy-IINM IPAKTHISCKIE 3aHATHS, 10 COTJIACOBAHHIO C JIEKTOPOM ITOTOKA.
3amuTa /I3 npoXoAuT B BHIE MHCHMEHHOTO OMPOCa HA KOHCYIBTAIIMN B IPoBOAUTCS | pa3. CpoKH yCTaHABIMBAIOTCS
HperofaBaTeneM, BeAYyIHM IPAKTHYECKUE 3aHATHSL, 110 COTNIACOBAHHMIO C JIEKTOPOM ITOTOKa 1ocie caauu J13.

KoHTposbpHEIE pabOTHI TPOBOISATCS BO BPeMsI MPAKTHIECKUX 3aHATHI M MOTYT OBITH TIepenucansl 1 pa3 B TedeHHe cemectpa. Cpoxu
1 TIOPSIIOK ITEePETHCHIBAHUS 00BSBIIOTCS IIPETIoIaBaTeIeM, BEIYIINM IPaKTHIECKHIE 3aHATHS, II0 COTTACOBAHMIO C JIEKTOPOM
notoka. [Ipu nepenucsiBannu KP makcuMansHOe 9nciio 6amioB yMeHblnaercs Ha 2. OcranbHble 0allbl YMEHbBIIAI0TCSA IIPOHOp-
IIUOHAJIBHO.

IMpaBuia ygera 6aymios 3a 1abopaToOpHBIE 3aHATHS:

JlaGopaTopHBIe pabOTHL: BRIIIONHEHUE PaboThI 2 O6amna. Pacuer paboTer 2 6amna. 3amura paboTsr -2 6ama. Mtoro 6 6anos 3a
paboty. 3amura J1abopaTOpHOH pabOThI TPOBOAMUTCS OJIUH Pa3.

6. YHAEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Bubnmnoreka H3nmarenbCcTBO, TON




ABTOpBI, COCTaBUTENN 3armaBue Bubnnoreka W3nparenbcTBO, TOL
JI1.1 | Kyxosuukmii A. A., dusnueckast XuMust: Y4eOHUK Bbubmuoreka MUCuC .. Meramnyprus, 1987
IIBapuman JI. A. JUISL CTy[. METAJLITYpr. CIIEL.
BY30B
JI1.2 | Aanpees JI. A, Omsnueckas xumust (N 2761): DnekTpoHHas OMOTHOTEeKa .. [MHUCuC], 2016
Boxmrreiin b. C., 11a0. IPaKTHKyM
Hosuxosa E. A., np.
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTODBI, COCTaBUTENN 3armaBue Bubnuoreka W3nparenbcTBO, TOL
JI2.1 | Kyxosuukuii A. A, Kparkuii kypc ¢puzmaeckoit Bbubmnorexa MUCuC .- Merannyprus, 1979
Bapuman JI. A. XUMHU: YIeOHUK JUIS
METAJLTYPT. CIIel. BY30B
JI2.2 | Ilonomapesa K. C., CoOopHuK 331249 10 pusndeckoii | budmuoreka MUCuC .: U3n-so MUCuC, 2007
I'yrma B. T, XUMHH: yae0. mocobue s
Huxonbcxuii I'. C. CTYI. By30B, 00y4. IO HAfp.
'Metamnyprust' u 'Ous.
MaTepHajoBeieHue'
JI2.3 | boxureiin b. C., dusnuecKas XuMus: DrexTpoHHas OHOIHOTEKA .» U3n-80o MUCuC, 2012
Mennenes M. U., TEPMOJMHAMUKA U KUHETHKA:
IToxsuches 1O. B. Y4eOHHK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arinaBue Bubnuorexa W3narenbcTBO, O
JI3.1 |Mengenes M. U., ®du3nueckas XxuMus: 1a0. Bubmuorexka MUCuC .: Yueba, 1997
Pomun A. O., MpakTukym aist 9BM
Bboxmreiin b. C.
JI3.2 |ActaxoB M. B., Meroauueckue ykazaHust Jist Bubmuoreka MUCuC .: Yueba, 1985
Tomunuu U. A., BBITIOJIHEHHUS IOMAIITHUX
3aiines A. K. 3a/IaHUH TI0 KypCy
'dusnueckas XUMHS' I
CTYIIEHTOB
crrerr.0401,0402,0404,0407,040
5
JI3.3 | Ansixtuna U. B., ®dusnyeckas xumus: Pasj.: Bubiroreka MUCuC .. Yueba, 2001
Mamoruna I'. JI., Tepmoaunamuka: Mero.
Ponmun A. O. YKa3aHHS CTYH. BCEX CIIeIl. JUIst
MOJITOTOBKH K PEUTHHTOBOMY
TECTUPOBAHUIO
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
51 TocynapcTBeHHas myOIMYHAs HAYIHO-TEXHUYECKAS gpntb.ru
OuoOIMoTEKa
6.3 IlepeyeHb NPOrpaMMHOro odecreyeHust
1.1 duznueckas XUuMHUs
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune OcHarenne
JIro0oii Kopryc | YueOHass ayguTopust JUIS  TIPOBEACHUS | DKpaH, MPOCKTOpP, JOCKa, KOMIUISKT y4eOHOW mebenn Ha 30

KomnbroTepHslii K1ace

IIPAKTUYECKUX 3aHATUM:

MIOCaI0YHBIX MECT, MEPCOHATBHBIC KOMIBIOTEPHI, JOCTYI K
OUOC yHuBepcureta LMS Canvas, IHMUEH3HOHHbIE
nporpammsl MS Teams, MS Office




A-223a

VYueOHas aynuTopus

3 MoHHTOpa, 3 CHCTEeMHBIX OJOKa, JOCKa METaJlIo-
KepaMuIecKasi, caxapuMeTp, ¢doTtomerp, BECHI
aHanuTH4eckue, Habop nabopatopHelii  "OmnpeneneHue
MIOEPXHOCTHOTO HATSDKEHHsI pacTBOpoB", u3Mepurenb E7-
13, NCTOYHMK ITOCTOSHHOTO TOKA, IIeHkep OpOWTANBHBIN 2
mrT., nOpuHTep, Habop mabopatopHbIl "OmpeneneHue
SHTaNBNUN", Habop 1ab0paTOPHBII "3aBUCMOCTh
QNIEKTPOIBIDKYIeH cuimsl D", Habop mabopaTOpHBIHA
"CKOpOCTh ~MHTpalii HOHOB", Ha0Op JTa0OpaTOPHBIH
"Usmepenne BszkocTH", Habop nabopatopHbli "Kunernka
HWHBEPCUH'", TCH3UOMETP 2 IIT., KOMIUICKT yIeOHOH MeOemu

JIro6oii kopmyc

VYueOHast ayquropus

YuebHass ayguTopusi A  TPOBEICHUS
3aHATUH JIEKIMOHHOIO THIA W/WIA IS
MIPOBECHHUSI MPAKTUYECKUX 3aHATHIHA:

JI0CKa, KOMIUIEKT yueOHoi Mebenu Ha 30 mocagoyHbIX MeCT

JIro6oit
MynsTumenuitnas

KOpITYC

VYueOHas ayauToOpus UL TIPOBEICHUS
3aHATHH JICKIMOHHOTO THITA W/WIM JUIS
MIPOBEIEHHS MPAKTHYECKUX 3aHITHH:

KOMIUICKT y4eOHO# MebOenu 10 36 MecT i 00ydaromuxcs,
MyIbTHMEIUHHOE  00OpyIOBaHWE, MAarHUTHO-MapKepHas
Jocka, pabouee Mmecto mpemnopasatens, IIKc moctymom k
UTC «Uuteprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiargopme LMS Canvas, IHIICH3UOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

I/I3yqaeMa51 AUCHUIUINHA COACPIKUT MaTepuall, HeOGXOI[I/IMHﬁ JJI TOJTYUCHUS HECIBHOTO MPEACTABICHUA O CIoco0ax OmuCcaHus

MIpEBpAICHUI B BELLIECTBAX.

IIpaBmito OLIEHKN YPOBHSI OCBOCHHSI MaTepHana TpeOYyIoT OT CTyAEHTOB HE TOJBKO MOCTOSHHON CaMOCTOSATEIbHOH
paboTHI, HO ¥ CBOEBPEMEHHOTO X KOPPEKTHOTO BBITIOITHEHUS! KOHTPOIBHBIX MEPOTIPHATHH.
CTyneHTsI, IpOITyCKaroIie JabopaTOpHbIE 3aHATHS, HE CBOEBPEMEHHO CHAOIIIE JOMAIIIHHE 3aJaHus, WIIK HeOPEXKHO
BBITIOJTHSIOIIHE PACUETHO - rpaUuecKue 3a/laHusl He MOTYT PaCCUMTHIBATh HA BBICOKYIO OLIeHKY. HecriocoOHOCTD
MMPOACMOHCTPUPOBATL YPOBCHb HpI/IO6peTaCMBIX KOMHCTCHHI/IfI, B TOM YHCJIC TTO TOCTAHOBKE U pCain3alilun (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX
SKCIICPHMEHTOB, BEIITOTHEHHS PAaCUeTOB Pa3INYHOTO YPOBHS CIOKHOCTH, TPAMOTHOTO M CBOCBPEMEHHOTO 0(OPMIICHHS PE3yIbTaTOB
pacyeToB NIPUBOAUT K HU3KUM OLICHKAM.

KoHcynbTanuu npoBOISTCS €KEHEIENBHO,UISI CBOCBPEMEHHOTO BBISABICHUSI METOANYECKUX OIIMOOK MPU H3JI0KESHUH
MaTepHaia, OCyIIeCTBICHHS PealbHOH 00paTHOMH CBA3M.




