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[Ipakruyeckue 34 (34 |17 |17 |51 |51
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Kadenpa puszmueckoit xumun

28.03.03 HAHOMATEPHAJIbBI

®DopMBI KOHTPOJIST B CEMECTpax:
JK3aMeH 3, 4



Pabouas nmporpamma
duznyeckass XUMHSA

Pazpaborana B cootBerctBnu ¢ OC BO HUTY MUCUC:

CaMOCTOSITeNTbHO yCTaHABIMBAEMBIi 00pa30BaTEeIbHBIN CTAHAAPT BEICIIEro 00pa3oBaHus - OakanaBprat PenepaabHOE
roCyZlapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUpeKICHIE BhICIIEro 00pazoBaHus «HannoHaIbHbIN HcCIen0BaTeIbCKIN
texHonorunueckuii yausepcuter «MUCuC» mo nanpaenenuto noarotosku 28.03.03 HAHOMATEPUAJIBI (npuka3 ot 02.04.2021
r.Ne 119 0.B.)

CocTaBiieHa Ha OCHOBaHUH y'-IC6HOFO IJj1aHa:

Hamnpagnenue noarorosku: 28.03.03 HaHomaTepuabl, , yTBEpKICHHOTO Y4YeHBIM cOBeTOM AJMabIkckoro ¢pumuana HUTY
"MUCUC" B coctase cootBerctByromieit OITIOIT BO 22.09.2022, npoTtokos Ne §-22

Pabouas nporpamma onoOpeHa Ha 3acelaHUU
Kadenpa ¢pusuyeckoii xumuu

IIpotokon ot 22.06.2021 r., Ne11-20/21

3aBenyrommii kadgenpoit Canumon A.H.



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 OBPA30OBATEJIbHOM ITPOT'PAMMBI

Baox OIT: B1.0

2.1 TpeboBanusi K npez[Ba]l)nTe.ﬂbﬂoﬁ NOArOTOBKE 00y4alolIerocsi:

2.1.1 |Hudopmaruxa

2.1.2 | Xumus

2.1.3 | mxeHepHas ¥ KOMIBIOTEpHAS rpaduka

2.2 JAucuuniaunbl (MOAYJIM) M NPAKTHKH, VIS KOTOPBIX OCBOCHHE TAHHOH JUCHHMILUIMHBI (MOAYJIs1) HEOOX0IMMO KaK
npealecTByoNiee:

2.2.1 | Audody3us n muddy3noHHO-KOHTPOIHPYEMbIE TIPOIECCH

2.2.2  |KBaHTOBasi XMMHUS U TEOPUS XUMHUUECKOH CBSA3U

2.2.3 |Meroasl uccae10BaHUS MaTEPUAIIOB

2.2.4 | IIpoueccsl NOMY4EHUs HAHOYACTHI] 1 HAHOMATEPUAJIOB

2.2.5 | Teopust MOBEpXHOCTHBIX SIBIICHUI

2.2.6 | TexHuka GU3MKO-XMMHUIECKOTO IKCIIEPHUMEHTA

2.2.7 | da30Bble paBHOBECHS U CTPYKTYpOOOpa30BaHUE

2.2.8 | KomtongHass Xumus

2.2.9 | Meroapl 00pabOTKM CTATUCTHYECKHUX JAHHBIX (aHAJTU3 JaHHBIX)

2.2.10 |Hayuyno-uccnenoBarenbckas pabora

2.2.11 |Hayuyno-uccnenoBatenbckas padbora

2.2.12 |IInaHupoBaHHE U OPTraHU3AIMs HAYIHO-HCCIIEN0BATENbCKOM PabOThI

2.2.13 | ®u3uka KOHACHCUPOBAHHOTO COCTOSHUS

2.2.14 |Pa3mepHble 3 (EKTEI B HAHOCTPYKTYPHBIX MaTepHaIax

2.2.15 | ®u3nko-XxuMus HAaHOCHUCTEM

2.2.16 | ®usuyeckue CBOMCTBA TBEPBIX TEI

2.2.17 | Metozp!l KOHTPOJIA U aHAJIN3a BELECTB

2.2.18 |Metons! GU3NKO-XUMUIECKUX HCCIIEOBAaHIH HAHOCHCTEM

2.2.19 |OcobGeHHOCTH HCCIIeIOBaHNS HAHOMATEPHAIOB

2.2.20 |IloaroToBKa K IPOIEAype 3AIUTHI M 3aIIATA BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI

2.2.21 |TloaroToBka K MpOIEAYpPE 3aLIUThI U 3aIIUTA BBITYCKHOW KBATU(MUKAITUOHHON paObOThI

2.2.22 |IlpenaumiioMHas IPaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaIU(HKAIIMOHHON paboThI




2.2.23 |IlpenaumnnoMHas IPaKTHKA IJIs BEITOTHEHHS BBITYCKHOH KBaNMM(HKAIIMOHHON PaboTHI

2.2.24 |CrarucTHdecKue pacdeTsl paBHOBECHI

3. PE3YJIBTATBI OBYYEHMUA 1O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSIMU

OIIK-3: Cnioco6eH NpoBOAUTH U3MepPEeHNs U HA0/II01eHUs, 00padaThIBaTh U NMPEACTABJATH IKCIEPUMEHTAJIbHbIE JaAHHbIE

3HaTh:

OIIK-3-31 xak IpoBOAXTH U3MEPEHHs U HaOMOIeH!s, 00pabaThIBaTh U IPEACTABIATH KCIIEPUMEHTAIbHBIC JaHHbIC

OIIK-1: Cnocoben pemiatb 3aia1u HpO(l)ECCI/IOHaJIBHOﬁ AeATEJIbHOCTH HA OCHOBE NIPUMEHEHUA €CTECTBCHHOHAYYHBIX U
oﬁmenﬂmenepﬂmx 3HaHHﬁ, METOA0B MATEMATHYECCKOI0 aHAJIN3Aa U MOACJINPOBAHUSA

3HaTh:

OIIK-1-31 kak HCHOIB30BaTh B MPOPECCHOHATBHOMN IEITeIbHOCTH 0a30BbIe €CTECTBCHHOHAYYHBIC 3HAHUS, BKIIFOYAs 3HAHUS O
npeaMere U 00beKTaX M3ydeHHMs, UX OCHOBHBIX XapaKTepUCTHKAX Ha IPUMEpe TEPMOANHAMUIECKIX U KHHETHUECKUX N1apaMeTpoB,
OITMCHIBAIOIINX 3BOJIOIHIO CHCTEM, a TAloKe 3HATh OCHOBHBIE AJITOPUTMBI IIPOBECHIUSI KOMIIIEKCHBIX PacieToB

OIIK-3: Cnoco0eH npoBOaAMTH U3MepeHHs1 M HA0I10eHHs1, 00padaThIBATh H PEJCTABJISATh IKCIIEPUMEHTAIbHbIE JaHHbIE

YMmeTh:

OIIK-3-Y1 mpoBoauTh U3MEpEeHUs 1 HAOII0AeH!Us, 00padaThiBaTh U MPEACTABIATH SKCIIEPUMEHTANIbHBIE TaHHbIE

OIIK-1: Cnoco6en pemaTsb 3aaUun HpO(l)ECCI/IOHaJIBHOﬁ AEeATEJIBbHOCTH HaA OCHOBE IIPUMEHEHUSA €CTECTBCHHOHAYYHBIX U
oﬁmenmlcenepnmx 3HaHl/li/i, METOA0B MATEMATHYECCKOI0 aHAJIN3Aa U MOACJIUPOBAHUSA

YMmeTh:

OIIK-1-¥Y1 ucnoyp30BaTh 3aKOHBI 1 METOIBI €CTECTBECHHBIX HayK U MaTEMAaTUKH JJIs1 pEIICHHUS 3a1a4 PIH)KCHCpHOﬁ JACATCIIBHOCTH
c061/1paT1) W UHTCPIIPCTUPOBATL JAaHHBIC U ONIPCACIIATH KPYI' 3a/1a4 B paMKax ITOCTABJICHHOM IEITH

OIIK-3: Cnioco6eH mpoBOAUTH N3MepPEeHNUs U HA0/II01eHUs, 00padaThIBATh U NMPEACTABJATH IKCIEPUMEHTAJIbHbIE JaAHHbIE

Baajgern:

OIIK-3-B1 HaBBIKAMU NIPOBEICHIS U3MEPEHHS 1 HAOMIOACHNS, 0OPaOOTKN U IPECTaBICHHUS YKCIICPHMEHTAIBHBIX JAHHBIX

OIIK-1: Cnocoben pemiatb 3aa41u HpO(l)ECCI/IOHaJIBHOﬁ AeATEJIbHOCTH HA OCHOBE NIPUMEHEHUA €CTECTBCHHOHAYYHBIX U
oﬁmenﬂmenepﬂmx 3HaHHﬁ, METOA0B MATEMATHYCCKOI0 aHAJIN3Aa U MOACJINPOBAHUA

Baagern:

OIIK-1-B1 HaBbIKaMu HCIIOIB30BAHUS 3aKOHOB M METO/IOB €CTECTBEHHBIX HAYK M MAaTEMATHKU JJIS1 PEILICHUs 3aa4 HHKEHEPHOU
JIEITCIIBHOCTH
METOJJaMH UHTEPIIPETALNU TaHHBIX

4. CTPYKTYPA U COJEP)KAHHUE

Kon HaunmenoBanue pa3neinoBu | Cemectp | YacoB | ®opmupyembie | Jluteparypa | [lpumeuanne KM Brimoan
3aHATHS TeM /BU] 3aHATHS/ / Kype HHIUKATOPBI H L. sieMble
KOMTeTeHIn i pecypchbl padoTsI

Pasgen 1. OcHOBHBIE
3aKOHBI TEPMOTUHAMMKH

1.1 BBognas nexuust. [lepsblit 3 2 OIIK-1-31 JI1.3 JI1.1
3aKOH TEPMOJMHAMHMKH, OIIK-1-Y1 J.1
OIIMCaHNE MTPOLIECCOB B OIIK-1-B1
uaeanbHoM rase /JIex/ OIIK-3-31

OIIK-3-V1
OIIK-3-B1

1.2 Ornpeienenue TeroThl 3 2 OIIK-1-31 JIT.3 J11.1 P1
pacTBOPEHMS COJIU B OIIK-1-Y1 J1.1
BoJie /J1a6/ OIIK-1-B1 JI1.2J13.1

OIIK-3-31
OIIK-3-Y1

OIIK-3-B1




1.3 YpaBHeHHE COCTOSIHUSA 2 OIIK-1-31 JI1.3J11.1
HIeaIbHOTO ra3a. 3aKoH OIIK-1-V1 JI1.1J12.2
JansToHa. TermnoBoit adpdexr OIIK-1-B1
xumuueckoi peakuuu /Tp/ OIIK-3-31

OIIK-3-V1
OIIK-3-B1

1.4 Ornpeienenue TeroTh 2 OIIK-1-31 JI1.3 JI1.1 P1
peaxkuuu HeiTpanusa- OIIK-1-Y1 J.1
uuu /J1a6/ OIIK-1-B1 JI1.2J13.1

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

1.5 Tepmoxumusi. 2 OIIK-1-31 JI1.3J11.1
Kanopumerpuueckuit OIIK-1-Y1 J.1
3KCIIEPUMEHT, OIIK-1-B1
TepMoIUHaMUYecKast 6a3a OIIK-3-31
JaHHbIX. BTOpoii 3akoH OIIK-3-V1
TepMoguHaMuKH. /JIex/ OIIK-3-B1

1.6 W3meHnenue SHTpONUH. 2 OIIK-1-31 JI1.3 JI1.1
Tepmoannamuyeckue OIIK-1-¥Y1 JI1.1J12.2
pacuersl Al XUMHYECKUX OIIK-1-B1
peaxmii /TIp/ OIIK-3-31

OIIK-3-Y1
OIIK-3-B1

1.7 DBOJIOLHUS TIPOLIECCOB. 2 OIIK-1-31 JI1.3 J11.1
Oueprus ['md6ca, sHEprust OIIK-1-Y1 J.1
['enmpMrospIIa, X 3aBU- OIIK-1-B1
CHUMOCTB OT IIapaMeTPOB OIIK-3-31
cuctembl. TpeTHii 3aKOH OIIK-3-V1
TepMoIuHaMUKH. /JIex/ OIIK-3-B1
Pazgen 2. Xumuueckoe
paBHOBecHe, paBHOBecHE B
OHOKOMITIOHEHTHOI
cucreme

2.1 XuUMHUYECKOE paBHOBECHE. 2 OIIK-1-31 JIT.3 J11.1
YpaBHenue uzotepmsl Bant- OIIK-1-¥Y1 JI1.1
T'odda, pacuer paBHOBECHOTO OIIK-1-B1
cocrtaBa. YpaBHEHHE H300apbl OI1K-3-31
Bant-T'odpda /Jex/ OIIK-3-Y1

OIIK-3-B1

2.2 BrlnonHenune qomaiHero 26 OIIK-1-31 JI1.3 J11.1 KM1

3amanus 1 /Cp/ OIIK-1-Y1 JI1.1J12.2J13.
OIIK-1-B1 3
OIIK-3-31
OIIK-3-V1
OIIK-3-B1

2.3 Ornpenienenne KOHCTaHThI 3 OIIK-1-31 JIT.3 JI1.1 P2
paBHOBECUSI TOMOT€HHOMI OIIK-1-V1 Jd1.1
peaxuun /J1a6/ OIIK-1-B1 JI1.2J13.1

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

2.4 Pacuer paBHOBecHOTO 4 OIIK-1-31 JI1.3 J11.1
COCTaBa B XMMHYECKOM OIIK-1-Y1 JI1.1J12.2
npouecce. Hanpasnenue OIIK-1-B1
nporecca. /TIp/ OIIK-3-31

OIIK-3-V1
OIIK-3-B1

2.5 PacueTs! c0XKHBIX 2 OIIK-1-31 JI1.3 JI1.1
paBHOBecuil. ['oMoreHHsIe, OIIK-1-V1 J1.1
FeTEpOreHHBIE U TONOXU- OIIK-1-B1
MUYecKHe peakuuu. /JIex/ OIIK-3-31

OIIK-3-Y1

OIIK-3-B1




2.6 OcobenHoCTH pacuera 2 OIIK-1-31 JI1.3J11.1
paBHOBECHS B Pa3HBIX OIIK-1-Y1 JI1.1J12.2
ciyqasix /TIp/ OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
2.7 ®dazoBoe paBHOBECHE B 2 OIIK-1-31 JI1.3 JI1.1 KM3
OJHOKOMITOHEHTHBIX OIIK-1-Y1 J.1
cucremMax. Y paBHEHHE OIIK-1-B1
Knaneitpona-Knaysunyca. OIIK-3-31
®dazoBbIe AMArPaAMMBbI OIIK-3-V1
O/IHOKOMITOHEHTHBIX OIIK-3-B1
cucreM. /Jlex/
2.8 PaBHOBecue B MHOTO(a3HBIX 2 OIIK-1-31 JI1.3 J11.1
cucremMax. XUMHYECKHHA OIIK-1-V1 JIT.1J13.1
noternuan. Obiiee ycioBue OIIK-1-B1
paBHOBecus. /Jlex/ OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
2.9 PaBHOBecue B 2 OIIK-1-31 JI1.3J11.1 KM3
OJTHOKOMOITOHEHTHOM OIIK-1-V1 JI1.1J12.2
cucreme. YpaBHEHUE OIIK-1-B1
Knaysuyca- OIIK-3-31
Kmaneiipona /TIp/ OIIK-3-Y1
OIIK-3-B1
2.10 IToarororka x 3ammure /13 12 OIIK-1-31 JI1.3 JI1.1 KM2
Pactopsr. 3ammura /I3. /Cp/ OIIK-1-Y1 JI1.1J13.3
OIIK-1-B1 JI1.2712.2
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
Pasnean 3. Teopus
PacTBOpPOB
3.1 [TonsTHe pacTBOpA, 2 OIIK-1-31 JI1.3 J11.1
NapiuagIbHbIe MOJBHBIC OIIK-1-Y1 J.1
BEJIMYMHBL. Y paBHEHUE OIIK-1-B1
I'm66ca-/Irorema. /Jlex/ OI1K-3-31
OIIK-3-Y1
OIIK-3-B1
3.2 Ormpenenenue mapuaibHbIX 2 OIIK-1-31 JI1.3 JI1.1 P3
MOJIBHBIX 00HEMOB OIIK-1-Y1 JIL.1J11.2
KOMIOHEHTOB /J1a0/ OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
33 BeckoneuHo-pazbaBieHHbIE 2 OIIK-1-31 JI1.3 J11.1
PacTBOPBI, 3aKOHBI OIIK-1-Y1 J.1
OeckoHeUHO-pa30aBIeHHBIX OIIK-1-B1
pactBopoB. /Jlex/ OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
34 Pacdersr xummaeckoro 4 OIIK-1-31 JI1.3 JI1.1 KM2,K
paBHOBecHUs B pa30aBICHHBIX OIIK-1-Y1 JI1.1J12.2 M3
pactBopax /TIp/ OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
3.5 3akoH pacnpenencuus /J1ab/ 2 OIIK-1-31 JI1.3 J11.1 P2
OIIK-1-Y1 JI1.1J11.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1

OIIK-3-B1




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

OIIK-3-31
OIIK-3-V1
OIIK-3-B1

3.7 OTKIOHEHHS OT UJCATbHOCTH 2 OIIK-1-31 JI1.3 JI1.1
B pactBopax. [lonstue OIIK-1-Y1 J.1
akTuBHOCTH. Teopust OIIK-1-B1
PEryIsipHBIX PacTBOPOB. OIIK-3-31
Paccnoenue. OIIK-3-V1

OIIK-3-B1
/JTex/

3.8 Ornpenenenue MOJIeKyIspHON 2 OIIK-1-31 JI1.3 J11.1 P4
MacChl PaCTBO-PEHHOTO OIIK-1-V1 JIT.1J11.2
BEIIECTBA 110 MOHWKEHUIO OIIK-1-B1
TeMIepa-Typhl OIIK-3-31
3amep3anus /J1ab/ OIIK-3-Y1

OIIK-3-B1

3.9 Pacuer paBHoBecwHii B 2 OIIK-1-31 JIT.3 J11.1
OGeckoHeuHO-pa30aBIEHHBIX U OIIK-1-¥1 JI1.1J12.2
U7CaNbHBIX pacTBopax. /JIex/ OIIK-1-B1

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
3.10 | PacrtBopbI, napuuagbHbIC 6 OIIK-1-31 JI1.3 J11.1
MOJIbHBIE BEITHYNHBL. 3aKOHBI OIIK-1-V1 JI1.1J12.2
OeckoHeUHO-pa30aBIeHHBIX OIIK-1-B1
pactBopos. /I1p/ OIIK-3-31
OIIK-3-V1
OIIK-3-B1
3.11 [ToaroroBka kK KOHTPOJIBHOMN 14 OIIK-1-31 JIT.1J11.3
pabote "PactBopsr" /Cp/ OIIK-1-Y1 J2.2J11.1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
3.12 | CgoiicTBa naeanbHbIX 2 OIIK-1-31 JI1.3 J11.1
pactBopos. /TIp/ OIIK-1-¥1 JI1.1 J13.3
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1
3.13 | Bemmonnenue 13 14 OIIK-1-31 JJ1.3J11.1
PactBops1 /Cp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
Pa3nen 4. ®a3oBbie
AUATPaAMMBI
ABYXKOMIIOHEHTHBIX
cucTeMm

4.1 ITpaBuno ¢a3 I'm6Oca. 2 OIIK-1-31 JI1.3 J11.1
®dazoBbIe AMArPaMMBbI OIIK-1-¥1 JI1.1
JIBYXKOMITOHEHTHBIX CHUCTEM, OIIK-1-B1
MPOCTEHILINE THIIBI. OI1K-3-31

OIIK-3-V1
OIIK-3-B1
/JTex/

4.2 ®dazoBas AuarpaMma 2 OIIK-1-31 JI1.3 J11.1 P5
JIByXKOMITOHEHTHOM CHC- OIIK-1-Y1 J.1
Tembl /J1ab/ OIIK-1-B1 JI1.2J13.1

OIIK-3-31
OIIK-3-V1

OIIK-3-Bl1




43 ITpomesxyTouHbIe (ha3sl. 2 OIIK-1-31 JI1.3J11.1
«CnoxxHsie» (ha3oBbie OIIK-1-Y1 J.1
nmuarpaMmsl 1 /JTex/ OIIK-1-B1

OIIK-3-31
OIIK-3-V1
OIIK-3-B1
4.4 ®dazoBbIe AUAarpaMmsl 1, 4 OIIK-1-31 JI1.3 JI1.1
pemenne 3anad. /Tlp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
4.5 CrnoxHble» (pa3oBble 2 OIIK-1-31 JI1.3J11.1
nquarpaMmel 2 /Jlex/ OIIK-1-¥1 J1.1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1

4.6 IMoctpoenue dazoBoit 2 OIIK-1-31 JI1.3 JI1.1 P5
JIAAarpaMMBbI IByXKOM- OIIK-1-¥Y1 JI1.1
MTOHEHTHOM CUCTEMBI 110 OIIK-1-B1 JI1.2J13.1
KPHUBBIM OXJIXKIACHUS OIIK-3-31
(mpoBoautcs Ha DBM) /J1a6/ OIIK-3-Y1

OIIK-3-B1
4.7 ®da30BbIe AUATPAMMBEI 2, 2 OIIK-1-31 JI1.3 J11.1
pemenne 3anayq /TIp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1
4.8 BrimoHeHne 1oMantHero 20 OIIK-1-31 JI1.3 JI1.1 KM4
3amanus 2 /Cp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
Paznen 5.
TepmoguHaMu4yecKue
OCHOBBI YJIEKTPOXUMUHU

5.1 l'ampBaHMYECKHE DIIEMEHTEI. 2 OIIK-1-31 JI1.3 JI1.1
YeTpoiCcTBO rajbBaHUYECKUX OIIK-1-Y1 J1.1
anemeHToB. [Iporneccsl, OIIK-1-B1
MPOTEKAIOIINHN B OIIK-3-31
raJlbBaHUYEeCKUX OIIK-3-V1
a1eMeHTOB. /JIex/ OIIK-3-B1

5.2 TepmoauHaMmuka 2 OIIK-1-31 JI1.3 J11.1 P8
raJIbBaHUYECKUX JIEMEHTOB. OIIK-1-Y1 J.1
OJIC. Ypasuenue HepHcra. OIIK-1-B1
Pacuer TepMoqMHAMUYECKUX OIIK-3-31
byHKIMH 0 OIIK-3-Y1
3KCIIEPUMEHTAIBHBIM OIIK-3-B1
na"ueIM. /Jlex/

53 OJIC. Ypasuenue HepHera. 4 OIIK-1-31 JI1.3 J11.1
Pacuer TepMoimHaMu4ecKuX OIIK-1-Y1 JI1.1J12.2
(hyHKIMH 0 3HAYCHHUSAM OIIK-1-B1
SMC. /Mp/ OIIK-3-31

OIIK-3-V1
OIIK-3-B1

Paznen 6. Cxopocth
npouecca. OCHOBHbIE
TOHATHUS




6.1 BBoanas nexuusi. CKopocTsb OIIK-1-31 JI1.3 JI1.1
mporieccos /JIex/ OIIK-1-V1 JI1.1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
6.2 Koncranra ckopoctu OIIK-1-31 JI1.3 JI1.1 P9
TOMOTE€HHOM XUMHYECKON OIIK-1-Y1 J.1
peaxuun /J1a6/ OIIK-1-B1 JI1.2J13.1
OIK-3-31
OIIK-3-Y1
OIIK-3-B1
6.3 Cxopocts. MaccomnepeHoc. OIIK-1-31 JI1.3J11.1
ITotok Beriecrna. OIIK-1-V1 JI1.1J12.2
Koncranra ckopoctu OIIK-1-B1
xumuueckoi peakuuu /TIp/ OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
Paznen 7. DuekrponepeHoc.
CuibHble U ciadblie
JIEKTPOJHUTHI
7.1 O61as Teopus OIIK-1-31 JI1.3 J11.1
anexrponieperoca /Jlex/ OIIK-1-¥1 J1.1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
7.2 Orpenenenue uncia OIIK-1-31 JIT.3 J11.1 P7
nepeHoca noHoB /J1a6/ OIIK-1-Y1 JIL.1J11.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
7.3 DIEeKTpONpPOBOIHOCTH OIIK-1-31 JI1.3 J11.1 KM6
cmabbIX AnekTposutoB /T1p/ OIIK-1-¥1 JI1.1J12.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
7.4 DeKTpoIUTHYECKast OIIK-1-31 JIT.3 J11.1
JUccoluanyus u OIIK-1-Y1 J1.1
3JIEKTPONPOBOIHOCTD OIIK-1-B1
3JIeKTpOuTOB /JIeK/ OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
7.5 Omnpenenenue OIIK-1-31 JI1.3 J11.1 P6
3JIEKTPONPOBOTHOCTH OIIK-1-Y1 JIT.1J11.2
cimaboro snekrponuta. /J1ab/ OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
7.6 DIIEeKTPONPOBOJHOCTh OIIK-1-31 JIT.3 J11.1 KM6
CUJIBHBIX 3JIEKTPOJIUTOB. OIIK-1-Y1 JI1.1J12.2
Yucio nepeHoca. OIIK-1-B1
IMomsmxHOCTS. /TIp/ OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
7.7 [ToaroToBka K KOHTPOJILHON OIIK-1-31 JI1.3 JI1.1 KM6
pabote mo OIIK-1-¥1 J1.1
anekrponepenrocy. /Cp/ OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

Pasnen 8. 'omorennnie
XHMHYeCKHE PpeaKkuuu




8.1 Kuneruueckoe ypaBHeHHUE. OIIK-1-31 JI1.3J11.1
CKOpOCTh ¥ KOHCTaHTa OIIK-1-Y1 J.1
CKOPOCTH XMMHUYECKOH OIIK-1-B1
peaxiun /Jlex/ OIIK-3-31

OIIK-3-Y1
OIIK-3-B1

8.2 Mertobl onpeneneHus OIIK-1-31 JI1.3 JI1.1
MOPsiAKA U KOHCTAHTBI OIIK-1-Y1 J.1
CKOPOCTH XUMHUYECKOH OIIK-1-B1
peakiun  /Jlex/ OIIK-3-31

OIIK-3-Y1
OIIK-3-B1

8.3 YpaBHeHune Appenuyca. OIIK-1-31 JI1.3 J11.1
DHeprus AKTHBAIIUU. OIIK-1-Y1 J.1
[TapannensHbie u OIIK-1-B1
MOCJIeIOBATENbHBIC IPOLeC- OIIK-3-31
cel. Llenubie peaxiun. /JIex/ OIIK-3-V1

OIIK-3-B1
8.4 Bromoanenue /13 OIIK-1-31 JI1.3 JI1.1 KM5
Kunernka /Cp/ OIIK-1-Y1 JI1.1J13.2
OIIK-1-B1
OIK-3-31
OIIK-3-Y1
OIIK-3-B1

8.5 [Topsi ok roMoreHHoM OIIK-1-31 JI1.3 J11.1
XUMHUYECKON PeaKIuu. OIIK-1-Y1 J.1
3aBHUCHUMOCTH CKOPOCTH OIIK-1-B1
peaKuu ot OIIK-3-31
temmneparypsl. /I1p/ OIIK-3-V1

OIIK-3-B1
8.6 [ToaroroBka K KOJUIOKBHYMY. OIIK-1-31 JI1.3 JI1.1 KMS5
3ammra /I3 Kunernka /Cp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIlK-3-31
OIIK-3-Y1
OIIK-3-B1

8.7 Omnpenenenue KOHCTaHTHI OIIK-1-31 JI1.3 J11.1 P9
CKOpPOCTH TOMOTEHHOM OIIK-1-Y1 JIT.1J11.2
XUMHYeCKoH peakiuu /J1ab/ OIIK-1-B1

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
Pasznen 9. MacconepeHoc.
Nudppysns

9.1 Juddysus. YpaBHeHus OIIK-1-31 JI1.3 J11.1
®uxa. MacconepeHoc B OIIK-1-Y1 JI.1
TBepAbIX Tenax. /Jlex/ OIIK-1-B1

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

9.2 Juddysust B TBEpABIX OIIK-1-31 JI1.3 J11.1 P10

tenax /J1a6/ OIIK-1-Y1 J1.1
OIIK-1-B1 JI1.2J13.1
OIlK-3-31
OIIK-3-V1
OIIK-3-B1

9.3 Juddy3noHHbII MTOTOK OIIK-1-31 JIT.3 JI11.1 KM7

Bemectsa. /IIp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1

OIIK-3-Bl1




9.4 HOJATrOTOBKA K KOHTPOJIBHOMY 4 6 OIIK-1-31 JI1.3J11.1 KM7
tecty /Cp/ OIIK-1-Y1 J1.1
OIIK-1-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1
Pa3nesn 10. Kuneruka
reTeporeHHbIX MPoLeccoB
10.1 | Kunetuka reteporeHHbIX 4 2 OIIK-1-31 JIT.3 JI11.1
npoueccos. /Jlex/ OIIK-1-Y1 J1.1
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
10.2 | KuHeruka reTeporeHHbIX 4 4 OIIK-1-31 JIT.3 JI1.1 KM7
nporeccos. /IIp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIIK-3-31
OIIK-3-Y1
OIIK-3-B1
5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KoHTpo/1bHBIEe MeponpHuATHS (KOHTPOJIBLHAS padoTa, TecT, KOJJIOKBHYM, IK3aMeH M T.II), BONPOCHI JJIs
CaMOCTOSITeJIbHOI OATOTOBKH
Kon KonTponbnoe l_I[/IIzIO];epHeMHe B
KM MepOpUATHE JMKATOPBL OIIPOCHI JJIS ITOJTOTOBKH
KOMITETEHITHIA
KM1 JI3 1 PaBHOBecue OIIK-3-31;0IIK-3- 1. Pacder 60a30BBIX TEPMOAMHAMHUYECKAX XapaKTECPUCTUK
XAMHAYECKUX V1;0IIK-3-B1;0IIK | XuMHUECKOH peaKuy 1O Ta0JIMIaM CTaHAAPTHBIX TEPMOTUTHAMUIESCKIX
peaxuui -1-31;0I1K-1- BEJIMYHH.
Y1;0IIK-1-B1 2. [IpoBeneHne MPUOIMIKEHHOTO pacyeTa TEPMOIMHAMHUCCKAX
¢yHKmii B nHTEpBane Temmneparyp T1- T2
3. IIpoBeneHre TOYHOIO pacueTa yKa3aHHBIX
TEPMOJUHAMUYECKUX BEJIMYMH B HHTepBase Temneparyp T1- T2.
4. [IpencraBienue pe3yynbTaToB TEMIIEPATYPHBIX 3aBUCHUMOCTEH

TEepMOAMHAMHIYECKIX (DyHKIHMH AJIs BCeX BapHAHTOB pacdeTa B
rpauIecKkoM U TaOIMIHOM BHIAX.

5. Pacuer paBHOBECHBIX COCTaBOB: UHCIa MOJIEH BCEX BEILECTB;
MOJIBHBIE JIOJTH, 00BEMHBIE H MacCOBBIE ITPOIIEHTHI B Ira30Boi (ase, mpu
3anaHHbIX T3 u P 11 cioydaeB, Korjna pearupyroT CTEXUOMETPUUECKUE
cMecH

a) UCXOZHBIX BELIECTB

0) BCex BEIECTB.

6. HccnenoBanue BOIpoca O HANPaBICHUE PEAKIUH TIPH
temnepartype T3 u P, eci B UCXOHBII MOMEHT BPEMEHH B3ATO 110
OJIHOMY MOJIIO Ka)KJJOI0 MCXOJJHOT'O BELIECTBA U 110 J1Ba MOJIS IIPOyKTa

pEaKIuu.
7. TepmoanHaMuyecKUi aHaIU3 BbIXO/Aa PEAKIMU OT JABJIECHUS
U TeMIIepaTypsbl.

8. Pacuer TemoBoro 3¢dexra TOCTIKEHUS COCTOSHUSA
paBHOBECHS PEAKIIMOHHBIMU CMECSIMU (TI0 11. 5a u 506).

9. Pacuer ycnosuii (P u T) npoTtekanusi peakiyu, MpyU KOTOPBIX

CyMMa MOJIBHBIX JI0JIeif Ta3000pa3HbIX MMPOTYKTOB PEAKIINH COCTABUT
0,8, mpu ycl10BUU, YTO pearupyeT CTEXMOMETPUYECKAs CMECh UCXOJHBIX
BEILECTB.




KMm2

32 Omnpenenennve
TeMIIEPATypbI
3aMep3aHus
pacTBOpoB

OIIK-3-31;011K-3-
V1;0I1K-3-B1;0TK
-1-31;0T1K-1-
V1;0IK-1-B1

OmnpenenuTts TEMIEPaTyphl 3aMep3aHus )KUAKIX PACTBOPOB HA OCHOBE
KOMIIOHEHTOB A u B B 3aBUcHMOCTH 0T cocTaBa. Paccunrtars
MHHHUMAJIBHYIO TEMIIEpaTypy CyIIECTBOBAHHMS JKUIKOTO PACTBOpa U €ro
cocTas. [Ipu pacdere cuuTaTh, YTO B TBEPAOM COCTOSIHUH BEIIECTBA HE
PacTBOPUMBI JPYT B APYyTe, XUMHUYECKUX COCAUHEHUH HET, a 11
’KHMIKOTO pacTBOPA CUUTATB!

a) XKunxuit pacTBOp — HICANBHBIH,

b) Kunxuil pacTBOp — PEryisipHBbIA C TEIUIOTOH CMELICHUS,
yKa3aHHOH B Tabnuiie (MCIOJIb30BATh MOJIOKUTEIILHOE 3HAUCHHE);

c) XKunkuil pacTBop — PEryaspHbIA ¢ TEIUIOTON CMEIIEHMs,
yKa3aHHOH B TabHIe (ICIOIb30BATh OTPUIATEIIFHOE 3HAUCHIE);

KM3

KP PactBopsl

OIIK-3-31;011K-3-
V1;0l1K-3-B1;0IK
-1-31;0I1K-1-
V1;0MK-1-B1

OneHuTe TeMIIepaTypy 3aMep3aHus U TEMIIEPaTypy KUIIEHHUS PacTBOPA,
a TaroKe JaBJICHUE Mapa KOMIIOHEHTa HaJl PAaCTBOPOM IIPU TEMIIepaType
3aMep3aHus pacTtBopa. Kakwe mpuOImKeHust HE0OX0IUMO CAENATh IS
ocymiecTBiieHus pacdetoB? Kakue TabmuaHbIe TaHHBIE HEOOXOIUMO
B3SITh.

KMm4

J13 3 da3oBble
JUarpaMMbI
JIByXKOMITOHEHTHBIX
CHUCTEM

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;0IIK
-1-31;0IIK-1-
V1;0IIK-1-B1

I. O0603Ha4UTh U onucath ¢asbl, MIPUCYTCTBYIOLINE HA
JIrarpaMMe. YKa3ath:

- MaKCHUMAJbHYI0 PacTBOPHMOCTH (aT. WM Macc. %)
KOMIIOHEHTOB B TBEPBIX PACTBOPAX,

- CTEXHOMETpUYECKUE (POPMYJIBI XUMHYCCKAX COCAMHEHUH U
TeMIIepaTyphl MX IUTABICHUS WA Pa3I0KEHHUS.

2. Jlns xkaxmoi o61acT AuarpaMMbl yKa3aTh PaBHOBECHBIC
(hazbl.

3. Omnmcats Bce 9BTEKTUYCCKUEC M HNEPUTCKTHICCKUE
TpEeBpaIIeHNs, YKa3aTh MX TEMIIepaTyphl M COCTAaBBl yHacTBYIOMHX (a3.
4. IocTpouTts KpHUBBIE OXJIAXKICHUS IJISI CHCTEM, OTMEUCHHBIX
cTpernkamu Ha auarpamme. Onucath NpoIecchl, IPOTEKAOIIHE IPH
oxytakaeHnd. Kak MeHseTcsl cocTaB paBHOBECHBIX (a3 Ipu
OXJIQXKAEHHUH CIUTaBOB? IS KAXKIOTO y9acTKa KPUBOH OXJIAXKICHHS
OIPEACIUTD YUCIIO CTEIEeHeH CBOOOBI, YKa3aB KaKue KOMIIOHEHTHI U
(ha3Bl IPUCYTCTBYIOT.

5. M1 rpamm cmaBa, cogepkamiero X1 % (aT wim macc.)
MEepPBOT0 KOMIIOHEHTA, HAXOATCS B paBHOBecHH Ipu TemmepaType T1.
OmnpenenuTts Maccy KakJ0oro KOMIIOHEHTa B KaXK/I0M (ase.

6. M2 rpamm criaBa, cojepskamniero X2 % (aT wid macc.)
BTOPOTO KOMITOHEHTA, HAXOAATCSA B PABHOBECHH IpH TeMmeparype T2.
OnpenenuTts Kakoi KOMIIOHEHT U B KAKOM KOJIMYECTBE HEOOXOMMO
J00aBUTB, YTOOBI CHCTEMA TIepellIa B 0THO(DA3HOE )KUAKOE COCTOSTHHE
TP TOM e TeMIepaType.

KM5

J3 4 Kuneruka
TOMOTEHHBIX
XUMUYECKUX
peaxuui

OIIK-3-B1;0IIK-3-
V1;0T1K-3-31;011K-
1-31;01TK-1-
V1;0IK-1-B1

1. OueHUTh 3HAYCHUE MOPAJKA PEAKIUM METOJAaMU BPEMEHH
MOJTYTPEBpAILEHHS U 110 CKopocTH peakiuu (Metox Bant-I'odda).

2. IMoaTBepaANTh MOPSIOK PEAKIMU U ONPENEIUTh 3HAUCHUS
KOHCTaHT ckopocTH nipu Temneparypax T1, T2, T3 no Buny
KOHIIEHTPAI[IOHHO-BPEMEHHBIX 3aBUCUMOCTeHl. J[11s BBIOpaHHOTO
MOpsAJKa PEaKIMU IPOBECTH aHATUTUUECKUI pacueT KOHCTaHThI
CKOPOCTH, HCTOJB3Ys Bce TOYKH. CpaBHHUTH Pe3yAbTaTh TPahHuecKoro
¥ aHAIUTUYECKOTO CIIOCO0a.

3. OnpenenuTts 3HaUYEHUsI IApaMETPOB ypaBHEHUS AppeHHyca.
4. Jns Temnepatypsl T4= T3+10 u xonuentpanuun C0=2*C0
(T3) paccunTaTh BpeMsI MONTYIPEBPAIICHHUS U CKOPOCTh PEAKINH B
MoMeHT BpeMenu 2*delta t (T3).

KMeé6

KP Dnexrpoxumus

OIIK-3-31;011K-3-
V1;0I1K-3-B1;0TK
-1-31;0MK-1-
V1;0IK-1-B1

Jl1st CHITBHOTO DJIEKTPOJINTA OLIEHUTH PAcCTOSHKE, Ha KOTOPOE
HepeMEIaloTCsl HOHBI B T10JI€ 3aJaHHOH HAIPSKEHHOCTH.

Jast ctaboro 3JIEKTPOINTA OLIEHUTD IEKTPONPOBOAHOCTS, 10 JAHHBIM
0 KOHCTaHTE AUCCOIMAINH.

KM7

Tect "kuHETHKA
MHOTOCTTUAHBIX
rporeccos”

OIIK-3-31;011K-3-
V1;0I1K-3-B1;0TK
-1-31;0I1K-1-
V1;0MK-1-B1

1. ITocTpoeHNEe KUHETUYECKUX MOJEIECH U OIpEEIIeHIE
KOHTPOJUPYIOIIUX CTaJHH.

2. 3anuch KWHETHYECKUX YPaBHEHUH MHOTOCTaIMAHBIX TIPOIECCOB.
3. 3anuch ypaBHEHUH AJIS1 MacCOLEPEHOCa.

5.2. Ilepeyenn padoT, BbINOJIHAE

MbIX no aucuuninHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, ITP u 1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemble
UHUKAaTOPBI

KOMITETEHIIM I

Coneprxanue paboThl




P1

Tepmoxumus
JlabopaTopHast
pabota 1, 2
Omnpenenenue
TEeTJIOTHI
pacTBOpeHuUs
XOpOIIO
PacTBOPUMBIX COJEH
Ornpenenenue
TETUIOTHI
HeUTpanu3auu
CUJIBHON KUCJIOTHI
CHJIBHBIM
OCHOBaHHEM

OIIK-3-31;011K-3-
V1;0I1K-3-B1;0TK
-1-31;0T1K-1-
V1;0IK-1-B1

OmnpenenuTs TEIUIOTY PACTBOPEHMS/TEIIOTY PeaKIUH HeHTpaTH3alun
JUISL XOPOILO PAaCTBOPUMOM COM (HEUTpanu3aluyi CUIbHON KUCIOTHI
CHJIBHBIM OCHOBAaHHEM) C TIOMOIIBIO KaJIOPUMETpa.

P2

XuMHIecKoe
paBHOBecHeE:
Orpenenenue
KOHCTaHTBI
paBHOBeCHs
TOMOT'€HHOM
peaxuuu
Ormpenenenue
KOHCTaHTBI
pacnpeneneHus
MaJIOpacTBOPUMOMN
npumecH (3aKoH
pacnpeneneHus)

OIIK-3-31;011K-3-
V1;0l1K-3-B1;0IK
-1-31;011K-1-
V1;0lK-1-B1

OKCTIepUMEHTAIFHO OIPEeTTUTh KOHCTAaHTY PABHOBECHS XUMUIECKOH
peaxiy mpoTeKaroei B pactBope (k03 HUIIHEHT pacipeaeneHus
MaJOpacTOPHMOH IIPUMECH MEXTY IByMsI HECMEIIMBAIOIIUMUCS
PaCTBOPHUTEIISMH).

P3

Orpenenenue
MapIrHATEHBIX
MOJIBHBIX 00HEMOB
KOMITOHEHTOB
pacTBopa

OIIK-3-31;011K-3-
V1;0IK-3-B1;0I1K
-1-31;0TIK-1-
V1;0ITK-1-B1

Hcronp3yst METO1 TMKHOMETPUYECKOTO B3BEIIMBAHMS ONIPE/ICIUTD
TUTOTHOCTH PacTBOPOB M MapIHaIbHBIE MOIBHBIE 00hEMBI KOMIIOHEHTOB
pacTBopa COJIH B BOJE.

P4

Orpenenenue
MOJIEKY/ISIpHOI
Macchbl
PacTBOPEHHOTO
BEIIECTBA 110
HOHIDKEHUIO
TEeMIIEPATYPHhI
3aMep3aHus

OIIK-3-31;011K-3-
V1;0I1K-3-B1;0I1K
-1-31;011K-1-
V1;0MK-1-B1

OKCIIepUMEHTAIFHO TTPOBEPHUTH BHIMIOTHEHNE 3aKOHA TOHKCHHS
TeMIIepaTypsl 3aMeP3aHHs U PACCUUTATD MOJICKYTAPHYIO Maccy
PacTBOPEHHOT'O BELIECTBA.

PS5

DA30BBIE
JIMATPAMMBI
COCTOSAHUA
JABYXKOMIIOHEH
THBIX CUCTEM
(3KcnepuMeHTaIbHA
sl U1 MOJICITbHAS)

OIIK-3-31;011K-3-
B1;0l1K-3-V 1;0I1K
-1-31;0M1K-1-
V1;0IK-1-B1

IMocTpouts dazoByro AuarpaMmy AByXKOMIOHEHTHBIX CHCTEM Ha
OCHOBE ITOCTPOCHUS KPUBBIX OXJIAXKACHUSA. DKCIIepUMEHTaIbHasA paboTa
MOJIENTUPYET CUCTEMY IBTEKTHUYECKOTO THIIA, 8 KOMIBIOTEPHAs-
CIIOXKHYIO (ha30BYIO JHarpaMMy.

P6

Orpenenenue
CTEIEHU U
KOHCTAHTBI
JIMCCOLMAIAN
ciaboro
AJIEKTPOIIHTA
METOJIOM U3MEPCHUS
3JIEKTPOIIPOBOTHOCT
u

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;0IIK
-1-31;0IIK-1-
V1;0IIK-1-B1

DKCIIEPUMEHTAJIEHO OMPEENIUTh 3HAYCHUS YACITbHON
3JIEKTPOIPOBOIHOCTH KHJIKOTO 3JIEKTPOJIUTA U PACCUUTATh 3HAUCHUS
CTENEHU U KOHCTAHThI JUCCOLMAIIMYU B IIMPOKOM JUaa30He
KOHIEHTPALIUA.

P7

Onpenenexue yucna
HepeHoca HoHa
BOJOpPOJA B
pacTBOpe COITHOM
KHCJTIOTBI IO METOLY
JIBKYIIEHCS
TpaHUIIbI

OIIK-3-31;011K-3-
V1;0l1K-3-B1;0IK
-1-31;011K-1-
V1;0IK-1-B1

Hcnonb3ys MeTO I ABHKYIIENCS TPAaHULIBI OIPEAEIUTh COOTHOIIEHHE
MEXKTy TTOIBIDKHOCTSIMH KaTHOHOB B BOJAHOM PacTBOpPE Ha IIpHUMeEpe
Hapbl BOZOPO/KaaMHUi




P8

TepmoanHaMuka
rajJbBaHHMYECKUX
3JIEMEHTOB:
Omnpenenenue
ANEKTPOABHKYILIUX
CHWJI TaJIbBAHUYECKUX
3JIEMEHTOB
Omnpexnenenue
MIPOU3BEICHUS
pPacTBOPUMOCTH
MaJIOpacTBOPUMOMI
COJIM B BOJIE

OIIK-3-31;011K-3-
V1;0I1K-3-B1;0TK
-1-31;0T1K-1-
V1;0IK-1-B1

OCBOHUTH METOJHKY OTIPEeTICHHS IEKTPOABIKYIIEH CHITBI
ragbBaHHYECKHUX JIEMEHTOB U ONpeaenuTs 3aBucumocts DJIC ot
KOHIIEHTPAIHH/TIPON3BEICHNE PACTBOPIMOCTH MaJIOPACTBOPHMON COITH

P9

Kunernka
TOMOTCHHBIX
XUMHYECKUX
peaxuui
Orpenenenue
KOHCTAHTBI CKOPOCTH
XUMHUYECKOU
peaxuun
Orpenenenue
KOHCTAHTBI CKOPOCTH
Y TIapamMeTpoB
TEeMIIEpaTypHOU
3aBUCHUMOCTHU
XUMHUYECKOU
peaxuun
(KoMITBIOTEpHAS)

OIIK-3-31;0I1K-3-
V¥1;0I1K-3-B1;0IIK
-1-31;0IIK-1-
V1;0IIK-1-B1

Omnpenennth KOHCTAHTY CKOPOCTH XHUMHUYECKON PeaKUH Pa3IoKeHHs
caxapo3bl B BOJIC METOJIOM M3MEPEHHUS BPAIICHHS YTIIa IOJIIPU3aini
OmnpenennuTs 3aBUCHMOCTS KOHCTAHTHI CKOPOCTH TOMOTEHHOI
XMMHYECKON PEaKIMy OT TEMIIEPATyPhl U PACCUUTATH ApaMETPhI
apPEHNYCOBCKOH 3aBHCUMOCTH.

P10

Ormpenenenue
napamMeTpoB

nuddyzun
(KOMIIBIOTEpHAN )

OIIK-3-31;011K-3-
V1;0I1K-3-B1;0I1K
-1-31;001K-1-
V1;0IK-1-B1

[MoyunTh KOHIIEHTPAITMOHHBIN IPOGIIIH IS 3aJaHHOH Maphl METAaJIOB
noabupast mapaMeTpsl TeMIePaTypHO-BPEMEHHBIX PEKUMOB OTXKUTA H
onpenennuTs KodhduuuenT anddy3un Npy 3aJaHHbIX YCIOBHIX




5.3. OneHovyHbIE MaTepuajbl, HCNIOJb3YyeMbl€ ISl IK3aMEHa (ormcalme 6I/l.]'leTOB, TECTOB U T.l'l.)

®duznyeckas xumug 4.1

1. ITpu 1850 [1C mnsa peakuuu 2C(1B)+S2 =2CS cTaHAapTHbIC U3MEHEHHS SHTAJIBIIUN W SHTPONUU paBHbI 414348 Jx u
176,1 JIx/K cooTBeTcTBEHHO. PaccunTaiiTe paBHOBECHBIN COCTAB Ta30BOM (ha3bl oOpasyromeics npu nasieHnn 0,5 at™, eciu
pearupyet 10 moib Tpadura, 2 Mot cepbl 1 | Monb CS. Kak n3MeHSITCS OTBET, eciu: YBEIHIUTh TeMIeparypy? YBeIuuuTh
nasnenue? JJo6aBUTh B cucTeMy a30T?

2. ITpu 700 [1C u naBmennu 2 atMocdepsl nporekaer peakius C (rp) +CO2=2CO. [1G0=172000-177,5T PaccuuTaiite
PABHOBECHBIN COCTAB Ta30Boi (a3bl. UTO MPOU30MET, €CiIK B CUCTEMY 100aBUTh OKCHUJI MapraHiia, €ClId U3BECTHO, YTO IS
peaxiun Mns+1/202=MnOs [1G0=-385200+74T, a ans CO+1/202=C0O2 [1G0=-282700+87T

3. O003HaYNTh U OmMHUCcaTh BO3MOXKHBIE (ha3wl B cucteMe Ag-Er. [l kaxmolt obmacti $a3oBoil AuarpaMMbl yKa3aTbh
paBHOBECHBIE (pa3bl. YKa3aTh COCTaBBI PAaBHOBECHBIX (pa3 At CIuIaBoB, copepxkarmux 5 at.% Er mpu 1000, 800, 795, 600 [1C u ¢ 50
a1.% Ag npu 932 [1C. BeInonHseTcs 11 3aKOH TOHMKEHHs TeMIIepaTyphl 3aMep3aHus Ul paciiaBoB Ha ocHoBe Er? Ouenure
TETIoTy MiasieHus Er.

4. Kak 3aBucuT paBHOBECHAas KOHIIGHTpalus KUciopoaa B paciuiaBe xene3a ¢ 0,12 % Ce ot mapuuanbHOTO JaBlIeHHS
KHCI0pofa B ra3oBoit ¢ase mpu 1650 [1C . [Ipu xa-kom pasnenun kuciopoaa CeO2 He oOpa3yercs.
5. Kaxkoii rampBaHUYECKHI 3JTEMEHT HEOOXOAUMO COCTaBUTb, JJIs ONIPEACIICHUsI aKTHBHOCTH Zn B cruiaBe Zn-Cu B

3aBUCHMOCTH OT COCTaBa CIUIaBa IIpu koMHaTHOH TemnepaTtype? Onenute DJIC cocrapneHHoro Bamu aneMeHTa, ecny akTHBHOCTh
Zn coctasur 0,8. Kax 1o moydeHHBIM JaHHBIM PacCYUTaTh aKTUBHOCTH Mean? UTo BEIOpaHO 3a CTaHAAPTHOE COCTOSHUE?

dusnueckass XuMus 4.2
DK3aMeH:

1. B pactBOpe oaHOOCHOBHOM KMCIOTHI ¢ KOHIeHTpauued 0,001 M skBUBaJIeHTHAsT 3JEKTPO-TIPOBOHOCTL paBHA 32 Owm-
lcm2/r-5kB. UeMy paBeH TOK B DIICKTPOIUTHICCKOH sSUCHKe € TIIOMA-IbI0 JISKTPOJIOB 2X2 CM2, PacIIOIOKCHHBIX Ha PaCCTOSHUN
0,5 cm npu Hanpsixennu 0,5B, ecniu B Hee 3aUTh pacTBOp KUCIOTHI ¢ KoHIIeHTpanuen 10-2 M. Ha kakoe paccTtossHue epemectarcs
no-Hbl 32 10 cexynz B aToii siuetike? IloaBmkHOCTH KaTnoHA 1 aHMOHA paBHbI 305 1 15 OM-1cM2/r-3KB.

2. IIpu Temneparype 10 [1C Bpems npeBpaiieHus 75 % HCXOAHOrO BEIECTBA PEAaKIMHU YMEHBIIWIOCH ¢ 2 yacoB 10 30
MHHYT IIPY YBEJTMUCHNH NCXOJHOW KOHIIEHTpAImu ¢ 2.5 10 5 Moib/M3. DHeprus akruBanuy peakunu 50 xJx/mons. Onpenennte
CKOpOCTh peaxiuu Ipu TeM-nieparype 20 [ C npu koHneHTparun 0,3 MOIIB/JI.

3. B cucreme nporekarot nse peakiuu: odopatumas peakuus A+B = AB (1) u HeoOpatumas peaxuus 2ATA2 (2).
3anumuTe CHCTEMY KHHETHIECKUX YPaBHEHHH, OTTMCHIBAIOIINX IBOJIOIIMIO CHCTEMBI B O0IIIEM CITydae, BEIpa3uB KOHIICHTPAIINH
BCEX BEIIECTB Yepe3 KOHIEHTpaIuo BemecTB A u B. BeiBecTu 3aBucumMocTs KOHLIeHTpauu AB Ha HagabHOM 3Tane, eciu s
peaxiu (1) KOHCTaHTa CKOPOCTH MPSIMOi 1 00paTHOH peakiu paBHb 0,1 (Monb/m)-1cex-1 u 0,05 cex-1. s peaxiuu (2)
KOHCTaHTa ckopocTh paBHa 0,001 (Mosw/i)-1cek-1 HavanbHas koHIeHTpaIus Be-mecTB A paBHa 10 Mons/M3, a B —1 monb/n. o
KaKoT'0 MOMEHTA CIIPABEUTHBEI CACIAaHHbIE IPEI-MOI0KSHHUS MTPH BBHIBO/IC 3aBUCHMOCTH.

4. B cocyn o6vemom 0,01 M3 momecTunn mnacTuHy Maccoi 12 r mmotHoro rpadura (wor-Hocts 2,1 r/cM3) u TonmmHON 1
MM nipu Temniepatype 1000 C. Kak MmeHsieTcs Macca rpadura co BpeMeHeM, eCli NpoLyKToM peakiuu siBnsercs CO, a B UCXOJHBII
MOMEHT B Ta30BOH (ha3e OBIIT KHCIOPO/] C MapIHaIbHEIM JaBlieHneM 1 at™M. [opeHre cunTaTh peakinuell mepBoro mopsijaka mno
KHCIIOPOJY.




5.4. MeToauka OLleHKH OCBOCHHUS JUCHHUILIUHBI (Monys, npaktuku. HUP)

Mertomka OLIEHKA OCBOSCHMS TUCHMILINHEI «PU3nueckass XuMus 4. 1»

MaxkcumainsHoe uncio 6amios: 100 6amtos (Ox3amen: 40 6amnoB; [Ipakrnaeckue 3ansatus: 40 6amros; JlabopatopHsie 3ansaTHs: 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 «PacTBopbry MakcumanbHO 4 Gamuia

. KonTponbHas paborta «PacTBopbl» MakcuMaiabHO 6 0aioB;

. 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
MPOBOIUTCS. Pe3ynmbTaT 0OBSABIACTCS B KOHIIE CEMECTpPa JISKTO-POM ITepe]T SK3aMEHOM.

KontponsHas paboTa IpoBOAATCS BO BpeMsI IPAKTHUECKIX (1a00paTOPHBIX ) 3aHATHH U MOT'YT OBITh IEpeicaHsl | pa3 B TeUCHHE
cemectpa. CpoKH U MOPSIIOK MEPEMUCHIBAHUS OOBSBISIOTCS MPEIOJaBaTeIeM, BEIYIHM IIPAKTHICCKUE 3aHATHS, [0 COTITACOBAHUIO
¢ nekropoM motoka. [Ipu nepenmceiBannu KP MakcumanpHOe yrciao 6auioB ymMeHbmaeTcs Ha 2. OcTanbHble 0aibl yMEHB-ITAIOTCS
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

MaxkcumanbHoe unciio 6amwioB: 100 6amnos (Ox3amen: 40 6amnos; [Ipakruyeckue 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:

Kontponsnas pabdora «['ansBaHuKa. SIBICHHS IepeHOCa» MAKCUMAIBHO 6 0anoB;

Jomarnee 3ananne «@opManbHas KHHETHKa» MaKCUMalIbHO 12 6asios;

Komnoksuym (3amuta J13) «KuHeTHka» MakcuMalibHO 6 0aJIIOB;

KontpomnsHas padota «DopmanbHas KWHETHKA» MAaKCHMAJIBHO § OaJIIOB.

JlomalrHee 3a1aHue 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 KOHCYIBTAIINN B IPoBOAUTCS | pa3. CpoKu ycTaHABIMBAIOTCS
HperofaBaTeneM, BeAYyIHM IPAKTHYECKUE 3aHATHSL, 110 COTNIACOBAHHMIO C JIEKTOPOM ITOTOKa 1ocie caauu J13.

KoHTpobHBIE paOOTHI IPOBOIATCS BO BPeMsI MPAKTUIECKUX 3aHATHH M MOTYT OBITH Iepenucansl | pa3 B TedeHue cemectpa. Cpoxu
1 TIOPSIIOK ITEePETHCHIBAHUS 00BSBIIOTCS IIPETIoIaBaTeIeM, BEIYIINM IPaKTHIECKHIE 3aHATHS, II0 COTTACOBAHMIO C JIEKTOPOM
notoka. [Ipu nepenucsiBannn KP MakcumanpHOE 4ucio 0annoB ymenbinaercs Ha 2. OcTanbHble 6aibl yMEHBIIAIOTCS IPOIIOP-
IIUOHAJIBHO.

IMpaBuia ygera 6aymios 3a 1abopaToOpHBIE 3aHATHS:

JlabopaTopHBbIe pabOTHL: BRIONHEHNE PaboTh! 2 O6amna. Pacuer paboter 2 6amna. 3amura pabotsr -2 6amia. Mroro 6 6anos 3a
paboty. 3amura J1abopaTOpHOH pabOThI TPOBOAMUTCS OJIUH Pa3.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTABUTENHU 3arynaBue bubnunoreka WznarenscTBO, rof




ABTOpBI, COCTAaBUTENN 3arnaBue Bbubmmnorexa W3natenscTBO, rof,
JIT.1 | KyxoBunkuii A. A., dusnueckast XuMust: Y4eOHUK Bubmuoreka MUCuC M.: Metamnyprus, 1987
IIBapmman JI. A. JUISL CTy[. METAJLITYpr. CIIEL.
BY30B
JI1.2 | Aunpees JI. A., Omsngeckas xumus (N 2761): DrexTpoHHas OHOIMOTEKa M.: [MHUCucC], 2016
Boxmrreiin b. C., 11a0. IPaKTHKyM
Hosuxosa E. A., mp.
6.1.2. Jlono/iHUTeILHASA JUTEPATYypa
ABTOpBI, COCTaBUTENU 3arnaBue Bbubmmnorexa W3 natenscTBO, rof,
JI2.1 | XKyxopuuxuii A. A., Kpatxuit kypc ¢pusnaeckoit Bbubmnorexa MUCuC M.: Merannyprus, 1979
IIBapiman JI. A. XUMHU: YIeOHUK JUIS
METaJUTypr. CHELl. BY30B
JI2.2 | Ilonomapesa K. C., COopHUK 33129 TI0 prsndeckoil | bubmmoreka MUCuC M.: Uzn-Bo MUCuC, 2007
I'yrma B. T, XUMHH: yae0. mocobue s
Huxonbcxuii I'. C. CTYI. By30B, 00y4. IO HAfp.
'Metamnyprust' u 'Ous.
MaTtepuaioBeeHue'
JI2.3 | boxureiin b. C., dusnuecKas XuMus: DrexTpoHHas OHOIHOTEKA M.: U3n-Bo MUCuC, 2012
Mennenes M. U., TEPMOJMHAMUKA U KUHETHKA:
IToxsuches 1O. B. Y4eOHHK
6.1.3. Metonnyeckue pa3padoTku
ABTODBI, COCTaBUTENN 3arinaBue Bubnuorexa W3narenbcTBO, O
JI3.1 |Mennenes M. 1., Ousznueckas Xumusi: 1ao. Bubmmorexa MUCuC M.: Yueba, 1997
Pomun A. O, MpakTukym aist 9BM
Boxmrretin b. C.
JI3.2 | AcraxoB M. B., Meroauueckue ykazaHust Jist Bbubmmorexa MUCuC M.: Yueba, 1985
Tomunuu U. A., BBITIOJIHEHHUS IOMAIITHUX
3aiines A. K. 3a/IaHUH TI0 KypCy
'dusnueckas XUMHS' I
CTYIIEHTOB
cnewn.0401,0402,0404,0407,040
5
JI3.3 | Ansixtuna U. B., ®dusnyeckas xumus: Paz.: Bubaroreka MUCuC M.: Vueba, 2001
Mamoruna I'. JI., Tepmoaunamuka: Mero.
Ponun A. O. yKa3zaHUs CTyH. BCEX CHeLl. st
MOJITOTOBKH K PEUTHHTOBOMY
TECTUPOBAHUIO
6.3 IlepeyeHb NporpaMMHOro odecrne4eHust
I1.1 duznyeckas XUMUS
6.4. IlepevyeHb NHGOPMAIUOHHBIX CIIPABOYHBIX CHCTEM M MPOdecCHOHATBHBIX 023 JaAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
Ayn. | Hasnauenne OcHanienne
JIro6oit Kopryc | YueOHass aygutopust [Uls  NPOBEAEHUS | DKpaH, IMPOEKTOpP, NOCKa, KOMIUIEKT ydueOHOH mebenu Ha 30

KommneloTepHslil K1ace

MMPAKTUYICCKUX 3aHATHI:

MOCaJI0YHBIX MECT, MEPCOHAIbHBIE KOMIIBIOTEPBI, NOCTYI K
OUOC yuuepcureta LMS Canvas, IHIIEH3NOHHBIE
nporpammbl MS Teams, MS Office

A-223a

VYuebHas ayguTopus

3 MoHHTOpa, 3 CHUCTEMHBIX OJIOKAa, JOCKa METaJlIo-
KepaMHuuecKas, caxapumerp, ¢doromeTp, BECHI
aHamuTHYeckhe, Habop JnabopaTtopHeii  "OmnpenencHue

IIOEPXHOCTHOTO HATSKEHUsI pacTBOpoB”, m3meputens E7-
13, UCTOYHMK TOCTOSHHOTO TOKa, HIEHKEp OpOUTANbHBIA 2

mMT., TpUHTEp, HaOop JaboparopHblii "OmnpeaencHue
SHTaIbNUN", Habop ab0paTOPHBII "3aBUCUMOCTb
QNIEKTPOABIKYImIeH cuimsl  [D", Habop mabopaTopHBIHA
"CKOpOCTb MHTpAlliK HOHOB", Ha0bOp J1aOOPATOPHBIH

"U3mepenue BszkocTH", HaOOp JabopatopHbii "KuHeTnka
HWHBEPCUH'", TCH3UOMETp 2 IIT., KOMIUIEKT y4eOHo Mebenn




JIro6oit xopiryc VYueOHas ayauTOpus U1 TIPOBENCHUS | JOCKa, KOMIDIEKT yaeOHOiT MebGenmn Ha 30 moca0YHbIX MECT
Y4ebHast ayTuTOpHS 3aHATUH JICKIMOHHOTO THIIA W/WIN JUIS
MIPOBEECHHS TPAKTUYECKUX 3aHITHH:

Jlro6oit Kopryc | YueOHass ayauTopus JUIsL TPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu n0 36 MecT [t 00ydarommxcs,
MynsTUMeUiHAS 3aHATUI JICKIMOHHOTO THIIA W/WIK Ul | MyAbTUMEAUNHHOE  00OpYIOBaHHE, MATrHHUTHO-MapKepHas
MIPOBEACHHUS IIPAKTHICCKUX 3aHITHIA: Jocka, pabouee Mecto mperonmaBartens, I1IKc moctymom k

UTC «Uuteprer», DMOC yHuBepcuTeTa 4Yepe3 JUUYHBIN
xabuner Ha miatgopme LMS Canvas, IUIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCSA

N3yyaemas qUCUMITIIMHA COJEPKUT MaTepral, HeOOXOAUMBIH JIs OJTydeHUS LEIBHOTO MPEACTaBICHHS O CII0C00ax OIMMCaHUs
[IPEBPALICHUI B BEILIECTBAX.

ITpaBuio OIEHKM ypOBHS OCBOEHHS MaTepHaia TPeOYIOT OT CTYACHTOB HE TOJIBKO ITOCTOSHHOM CaMOCTOSITENBHOI
paboThI, HO U CBOEBPEMEHHOI'O U KOPPEKTHOTO BBIMOIHEHUS! KOHTPOIBHBIX MEPOIPHATHH.
CTyneHTsl, IPOIyCKAIOIIHE Ja00paTOPHBIE 3aHATHS, HE CBOCBPEMEHHO C/AIOIINE JOMAIIHIE 3a1aHNs, WK HEOPEXKHO
BBITIOJTHSIOIINE PACUETHO - TpahUUecKie 3alaHNsl He MOTYT PACCUUTHIBATH HA BEICOKYIO OIEHKy. HecrrocoOHOCT
IPOJEMOHCTPUPOBATH YPOBEHB IPUOOPETAEMBIX KOMIIETEHIINH, B TOM YHCIIE IO TOCTAHOBKE U peanu3auu (pU3NKo-XHMHUUECKIX
9KCIIEPUMEHTOB, BBINOJIHCHUS PACYETOB PA3IMYHOIO YPOBHS CIIOXKHOCTH, TPAMOTHOTO ¥ CBOEBPEMEHHOTO 0(OPMIICHHS PE3YIbTaTOB
pacuyeToB MIPUBOIUT K HU3KUM OLIEHKaM.

KoHCympTarmum mpoBOASTCS €XKEHEISIbHO,IJII CBOCBPEMEHHOTO BBISBICHUS METOIUYCCKIX OIIMOOK IPH H3JI0KCHUH
MaTepuana, OCYyIIECTBICHHUS pealbHON 0OpaTHOM CBSI3M.




