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CocTaBiieH Ha OCHOBaHMH y4eOHOTO TIJIaHa:

18.03.01 24 XumTexuonorusa IIpIIOuYM 3aou.plx, yTBepskaeHHoro VYueHsiM coserom HUTY MUCHC B cocraBe
cootBerctBytomieidr OITOIT BO 18.03.01 Xumuueckass TEXHOJOTHUS XUMHYECKas TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCHUTENCH W
YIJIEPOAHBIX MaTEpUalIOB IPOTOKON OT 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomurens nonpasaenenus [IBanésa Anna BukropoBHa.



1. HEJIX OCBOEHUSA

1.1 | Lenpro n3y4eHHs AUCIUILUINHEI BISETCA (OPMHPOBAHNE €CTECTBEHHOHAYYHOIO MIPOBO33PEHHUS 1 HCCIIEI0BATEIbCKON
KyJIbTYpBI BBITYCKHUKA. B I1aHe CTaHOBIEHUS] HAYYHOTO MHPOBO33PEHUS CTYACHTOB AUCIUILUINHA "Dusndeckas xumus"
IpU3BaHa CrIocoOCTBOBATH (HOPMHUPOBAHHMIO IIPECTABICHUI O XMMHYECKHX IIPOLIECCax Ha OCHOBE MOJIEKYJISIPHOM
TIPUPOJIBI BEIIECTBA, CTATUCTHUCCKUX 3aKOHOMEPHOCTEH (PH3NKO-XMMHUYECKHX SBICHHH. BBITyCKHIK TOIDKEH OBIIaeTh
OCHOBHBIMU METOJaMH HAay4YHOT'O IIO3HAHMSI, BKII0OYasi METOABI CTATUCTUYECKON MEXaHUKU U TEPMOJUHAMUKY, KyJIbTYypPO’
71a00paTOPHBIX UCCIICIOBAHUH, TO3HAHUAMH B COBPEMEHHBIX OTPACIIAX XUMUUECKOTO 3HAHMSI.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

bnoxk OII: b1.0
2.1 TpeboBanus k Hpe}]Ba]PHTeJILHOﬁ NOJAroTOBKe 00y4arouerocs:
2.1.1 | Xumus

2.1.2 | AHanmuTHYecKas TeOMETPHUS M BEKTOPHAs ayreopa

2.2 Jucuuniannbl (MOAYJIH) U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHUE JAHHOM JUCHUNJIUHBI (MOAYJIs1) HEOOXOUMO KAK
npeanecTByIomiee:

221 [ToaroroBka K mpoLeaype 3allMThl U 3alUTa BBITYCKHOM KBaIH()HUKaLMOHHON paboThI

2.2.2 | MopenupoBaHHe XUMHKO-TEXHOJIOTHUECKUX MPOLIECCOB

2.2.3 | AmanuTtuyeckas XuMus U GPU3UKO-XUMHYECKHE METOIbI aHATN3a

2.2.4 | Xumuueckasi TEXHOJIOTHSI MOJMMEPHBIX COSTUHEHUI

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

OIIK-2: Cnioco0eH MCI0JIB30BATH MaTeMaTH4YecKue, puznyeckue, GU3NKO-XUMHYECKHE, XMMHYECKHE METO/Ibl, IPUMEHATH
3HaHus (yHIAMEHTANBHBIX HAYK ISl pelieHus 32124 NpogeccuoHATbHOM 1esITeTbHOCTH

3HaThb:

OIIK-2-31 OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHMS (PH3UKO-XMMHUIECKHX IPOIIECCOB

OIIK-1: CnocoGeH u3y4aTh, aHAJIM3UPOBATh, HCII0Jb30BATh MEXAHU3MbI XMMHYECKHX PeaKLMii, IPOUCXOASIIINX B
TeXHOJOTHYeCKHX NPoleccax M OKPY:KalolieM MUpPe, OCHOBBIBAICh HA 3HAHMSAX 0 CTPOCHUH BelllecTBa, IPUpoIe
XHMHYECKOii CBSI3M M CBOMCTBAX Pa3JHYHBIX KJIACCOB XUMHYECKHX 3JICMEHTOB, COCIHHEHHI1, BeIleCTB H MAaTepPHAJIOB,
OCYIIECTBJIATH MOJAEIMPOBAHNE, AHATIN3 M IKCTIEPHMEHTHI B IIeJISIX MPOBeIeHUS 1eTAJbHOI0 HCCJIeI0BAHNUS ISl PelIeHusI
3aja4 B npogeccuoHaNbHOI 00/1acTH

Ymerh:

OIIK-1-Y1 Biusith Ha CKOPOCTh XUMUYECKOH PEAKIIMU M CMEILEHNE XUMHUYECKOTO PABHOBECHUS

OIIK-1-Y2 npou3BOgUTh pacyeThl CKOPOCTH XMMUYECKHX PEaKIUil, TETIOBBIX 3 (PeKToB peakuuii

OIIK-2: Cnoco0eH HCIOJIBb30BaTh MaTeMaTHYecKue, (pu3ndeckue, GU3HKO-XUMIYeCKHEe, XHMHYECKHe MeTOIbl, TIPUMEHSATh
3HAHUSA QYHAAMEHTATBHBIX HAYK JJISl PelIeHus 3a1a4 Npo¢)ecCHOHAIBHOM eI TeTbHOCTH

YMmerhb:

OIIK-2-Y1 wmeromaMu 1a00paTOPHOTO HCCIIEIOBAHHS CKOPOCTH XMMHUYECKHUX PEaKIIMii; MOCTPOSHHUs (Pa30BbIX AUATPAMM; U3YICHHS
COCTOSTHUSI PAaBHOBECHS

Baanern:

OIIK-2-B1 meTonamu TepMOIMHAMUYECKOTO aHAIM3a XMMUUECKOT0 Ipolecca

4. CTPYKTYPA U COJEPKAHUE

Kox HaumenoBanue pasnenoB u | Cemectp | YacoB | ®opmupyemsle | Jiuteparypa | Ilpumeuanne KM Boinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. semMble
KOMIeTeHI Uil pecypcebl padoTsI

Pazgen 1. Xumnueckast
TepMoauHaMuKa. [lepBblii
3aKOH TePMOJAMHAMHUKH.
Bropoii 3akon
TePMOJUHAMUKH.




1.1

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Beenenue. [Ipeamer
U cofeprkaHue (Gpru3ndeckoit
xumun. OCHOBHBIE pPa3/iebl.
Hctopus pazButus
(usngeckoit XuMunu. MeToab
(hU3NUIECKOr XUMHH:
TepPMOIMHAMUYECKUH,
CTaTUCTHYECKUHN U
KBaHTOBOMEXAaHUYECKHUH.
3HavyeHne pU3NUECKOn
XUMUH IS

Metamurypruu. /Cp/

OIIK-1-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1J13.
1
012233

1.2

[TepBsiii 3akoH
TepMonuHaMuku. OCHOBHBIE
MIOHATHS TEPMOIUHAMUKH.
OyHKINT COCTOSHUS U
(yHKIH Tporiecca.
BHyTtpenHsis sHeprus,
SHTAJIBINSA, TEIUIOTa, padoTa.
AHanUTHYECKOE BBIpaKEHUE
MIEPBOTO 3aKOHA
TEPMOIUHAMUKH.
TemnnoeMKocTb. 3aBUCMOCTh
TETJIOEMKOCTH OT
Temneparypsl. TemioBble

3P GEKTH XUMIIESCKHX
peakuuii. 3akoH ['ecca.
TemnoTs! 0O6pa3oBaHUs,
CropaHusl, arperaTHbIX
TIpeBpAIeHN, PACTBOPCHNS,
HelTpanu3aluu.
3aBUCUMOCTb TEIJIOBOTO

s deKTa peakiuu oT
TeMIIepaTypbl. Y paBHEHUE
Kupxroda. /Jlex/

OIIK-2-V1
OIIK-1-Y2

J1.1
J1.3J12.1
0103233




1.3

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:BTopoit 3akoH
TepMoauHaMuku. IIponeccel
CaMOIIPOH3BOJIbHEIE,
o0paTUMbIe U HEOOpaTUMBIC.
Hampasnennoctpb
CaMOIIPOU3BOIIBHBIX
MPOLIECCOB B IIPUPOIE.
TepMmoauHamMugecKas
BEpOATHOCTb. PaBHOBECUE
Kak Hanbosee BEPOsTHOE
COCTOSIHUE CHCTEMBI.
AHanUTHYECKOE BBIpaKEHUE
u (opMyIHpOBKA BTOPOTO
3aKOHA TePMOANHAMUKH.
OHTponus Kak Mepa
BEPOATHOCTH. Brrancnenue
W3MCHCHHS SHTPOIINHU B
Pa3IUYHBIX ITpoIeccax.
TepmonuHamMu4eckue
(DYHKITH U CBSI3b MEXIY
HUMHU. CBOOO/IHAS DHEPTUS
TP TTIOCTOSTHHOM 00BeMe
(aneprust ['enpMroneia) u
MPH TOCTOSTHHOM JIaBJICHUHU
(aneprus ['m66ca) kak Mepa
paboTocriocoOHOCTH
CUCTEMBI U KpUTEPUil
HAIpPaBJICHHOCTH MpoLecca.
3aBUCHMOCTD JaBICHUS
HACBIIIEHHOTO 1apa oT
TeMIleparypsl. Y paBHEHHE
Knaysuca-Knaneiipona. /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J13.1
01030233

1.4

CaMocCTOATETIPHOE H3YUCHHE
yaebHOro marepuana B8 LMS
Moodle:ITepBriii 3aK0H
TepMoaUHaMUKH. Pacuer
paboTHI ra3a B pa3IMIHBIX
TEPMOJMHAMHYECKHX
nporieccax: n300apHOM,
HN30XOPHOM, H30TEPHUIECKOM,
annabatHoM. [ToHsTHE
MOJIIPHOH M yAEIbHOU
TeroeMkocteit. /Cp/

OIIK-2-31
OIIK-2-Bl1

JI1.1
JI1.3J13.1
0103233

1.5

3akoH I'ecca. Pacuer
TETUIOBBIX 3 (EKTOB
peaxkiuu. DHTaNbIUHHBII
(hakrop. 3aBUCUMOCTb
SHTAJBIAN OT TEMIICPATYPHL.
3akon Kupxrodda. /TIp/

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

J1.1

JI1.3J12.1J13.

1
013233

P5

1.6

CamocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:BTopoit 3akoH
TEePMOANHAMUKH.
DHTPONUAHBIN QaKTop.
M3MeHeHue SHTPOIHH B
CITOXHBIX (PH3HKO-
XUMHUYECKHUX MpPOIEecCax.
3aBHCUMOCTB SHTPOITHH OT
TeMIrepaTypsl 1 oo0bema. /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J13.1
01030233




1.7

Oneprust ['n66ca. DHeprus
I'enpMronea.
HamnpasieHHOCTD
XUMHUYECKUX TPOIECCOB.
3aBHUCHUMOCTH OT
HE3aBUCHMBIX MapaMeTPOB.
KonTpomnpHas pabdora Ne

1. /Mp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J12.1
9293

P6

1.8

OnpezneneHue TeI0Th
pactBopenus O0ypsbl /J1a6/

OIIK-2-31
OIIK-2-Y1

J1.1
JI1.3J13.2
3.3
013233

pabota B
napax

P1

1.9

CaMocCTOsATETBHOE H3yUCHHE
y4ebHoro Marepuana B LMS
Moodle:CnenctBus U3 3aKoHa
l'ecca. Pacuer
TEPOJMHAMUYICCKUX (DYHKIHIA
TIPU CTaHIAPTHBIX

ycnoBusix /Cp/

OIIK-2-31
OIIK-1-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1
01030233

1.10

CaMoCTOsATENbHOE U3YUECHUE
yuebHoro marepuana B LMS
Moodle: TepmomuHaMuiecku
W aHAJIN3 peaKiuu.
IIpakTryeckoe npUMeHEHUE
3akoHa Kupxrogda. Pacuer
(hyHKITHI Yepe3 TIOCTOSTHHBIC
MHTETPUPOBAHMUS.
Hcnonp3oBanue nporpaMmsl
Excel. /TIp/

OIIK-2-Bl1
OIIK-1-Y1

J1.1
JI1.3J13.2
0103233

3aHsTHE B
napax B
KOMIIBIOTEPHO
M KJIacce

P7

Paznen 2. Xumnueckoe
paBHOBecHe.

2.1

Koncranra paBHOBeCUS U
CIOCOOBI €€ BBIPAKEHHUS.
TepMonmHaMUYECKHUI BBIBOJ
3aKOHa JEHCTBUSI Macc.
Pacuer cocraBa paBHOBECHOI1
CMECH U BBIXO/a TPOTYKTA.
XUMHUYECKUE PEAKLIUU B
FeTEPOreHHBIX CUCTEMAX.
Koncranra paBHOBecus
TeTePOreHHON PeaKIH.
JlaBrieHHEe TUCCOIMAITIH.
YpaBHeHHE U30TEPMBL
XUMHUYECKON PEeaKIUH.
3aBUCUMOCTb KOHCTAHTbI
pPaBHOBECHS OT TEMIIEPATYPBI.
‘YpaBHEeHHE U30XOphI U
n3o0apel peakiuu. /Jlex/

OIIK-2-31
OIIK-1-Y1
OIIK-1-Y2

JI1.1J11.2
JI1.3J13.1
013233

2.2

CaMocCTOATETIPHOE H3YUCHHE
yaebHOro marepuana B8 LMS
Moodle:TertoBas Teopema
Hepmucra. [loctynat [1nanka.
Brruncienne abCoOMOTHBIX
3Ha4YeHul sHTponuu. Pacuer
paBHOBecHH 10 TabnuIaM
CTaHAAPTHBIX 3HAUCHHUH
TEePMOANHAMUYCCKUX
¢dynxmit /Cp/

OIIK-2-31
OIIK-1-V1

J1.1
JI1.3J12.1
013233

23

CamocTosITeNNbHOE U3YUEeHUE
y4ebHoro Marepuana B LMS
Moodle: XmmMmaeckoe
paBHOBecHE B
OJTHOKOMITOHEHTHBIX
CUCTEMaX M MPOCTHIX
cmecsx. /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1

JI1.3J12.1J13.

2J13.3
013233




24

W3yuenune paBHOBECUS
TOMOT€HHOM peakuuu B
pactBope /J1a6/

OIIK-2-31
OIIK-1-Y1

JI1.1J11.2
JI1.3J13.2
01030233

pabota B
napax

P2

2.5

CaMmocTOsTENIbHOE U3YUEHUE
yuaebHOro marepuana 8 LMS
Moodle:Pacyer cocrasa
PaBHOBECHOW CMECH Ta30B
[pH U3MEHEHHH
TeMIepaTypbl U OOLIETo
nasieHns. CMelenue
XUMHYECKOr0 PAaBHOBECHS IO
npunnuny Jle-Illatense. /Cp/

OIIK-2-31
OIIK-1-Y2

JI1.1J11.2
JI1.3J12.1
013233

Pa3nen 3. Teopust
pacTBopoB.

3.1

CaMocTOsTENIbHOE U3YUEHUE
yaeOHoro marepuaiaa B LMS
Moodle:PacTBopsr
HEDJICKTPOJIUTOB.
[MaprmaneHBIe MONSPHBIC
BEJINYMHEL. Y paBHEHHS
I'u66ca-/iorema. geaabHbie
pactBopkL. Pa3baBneHHBIC
pacTBOpHI. 3aKOHBI
pa30aBICHHBIX PACTBOPOB.
PacTBOprMOCTH ra3oB B
XKUIKOCTSX. 3aKkoH [ eHpu.
PacTBOpUMOCTB ra3oB B
MeTajuiax. 3akoH Payis.
3aKoH pacnpeneseHusl.
CoBeplILIeHHBbIE PACTBOPBI.
XHUMUYECKUN OTCHIIUA
KOMITOHEHTa COBEPILIEHHOIO
pactBopa. PeanbHbie
PacTBOPEL.
TepmonuHamuueckast
AKTUBHOCTb. MeToIbI
OIpeAeIeH sI aKTHBHOCTH
KOMITOHEHTOB

pactBopa. /Cp/

OIIK-2-31
OIIK-1-V1

J1.1
JI1.3J12.1J13.
1J13.3
013233

32

CaMmocTosTeNbHOE U3YUECHUE
yaeOHOro Marepuaiga B LMS
Moodle: Teopust pacTBOPOB.
PaBHOBecue Mexay
pacTBOPOM H TapOM
pacTtBopuTens. 3akoH Pays,
3akoH ['eHpu, ciencTsus.
BripaxxeHnust KOHIEHTpauun
pactBopos. /Cp/

OIIK-2-31
OIIK-2-V1

JI1.1J11.2
JI1.3J12.1
012233

33

CaMocCTOsATENIbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:ITapiranbHble
MOJTbHBIE BETUYHHBI. 3aKOH
I'n66c¢a-drorema. /Cp/

OIIK-2-31
OIIK-1-Y1

JI1.1J11.2
JI1.3J13.1
013233

34

CamocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:Bripaxenue
KOHIIEHTpaIUil pacTBOPOB.
Pemenue pacueTHbIx

3amaud. /Cp/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1
01030233




3.5

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Pacuer 3anmad Ha
MOHIDKCHUE U TIOBBIIICHUE
TeMIepaTyp 3aMep3aHusi 1
KUIIEHHsI PacTBOPOB.
ITpumenenue 3akoHoB I'enpu
u Payms. /Cp/

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

J1.1
JI1.3J12.1
01030233

Paspnen 4. ®a3oBuIe
paBHOBecHS B
MHOTOKOMIIOHEHTHBIX
cHCTeMAaXx.

4.1

OcHoBHBbIe OHATHS: (a3a,
KOMIIOHEHT, YUCIIO CTEIeHEeH
cBoOobI. [IpaBuiio da3
I'mb6ca. Auarpamma
COCTOSTHUS
OITHOKOMITOHCHTHOH
cucreMsl. TepMuueckuit
aHanu3. Kpusbie
oxnaxaeHus. /Jlex/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1
01030233

4.2

CamocTosATEIbHOE U3yUeHHE
yaeOHoro marepuana B8 LMS
Moodle: quarpammst
JIBYXKOMIIOHEHTHBIX CUCTEM:
C IOCTOM SBTCKTUKOM; C
OTrpaHUYEHHOH U
HEOrpaHUYEeHHOMN
PacTBOPUMOCTBIO B TBEPJOM
COCTOSIHHH; C 00pa30BaHHEM
YCTOMYUBBIX U
HEYCTOMYMBBIX XUMHUECKUX
COEIHEHUH.
TpeXKOMIOHEHTHBIE
cucrtemsl. Yuenue KypHakoBa
U QU3HKO-XUMHIECKHI
anamus /Cp/

OIIK-2-B1
OIIK-1-Y2

J1.1
JI1.3J12.1J13.
1
013233

43

X1MUUECKOE PABHOBECUE B
JABYXKOMITOHCHTHBIX
cucremax. Pa3oBble
AnarpaMmal. HOCTpOCHI/Ie u
UHTEPIPUTAIHS (ha30BBIX
nmuarpamwm. /TIp/

OIIK-2-V1
OIIK-1-Y2

J1.1
J1.3J12.1
0103233

paborta B
rpymnmax

P8

44

ITocTpoeHue quarpaMmbl
IIJIABKOCTH CHCTEMBI
HaQTaINH-
nudennnamu /J1a6/

OIIK-2-31
OIIK-1-V1

J1.1
JI1.3J12.1J13.
2
013233

pabota B
rpymmax

P3

4.5

CamMocTosTeIbHOE U3YYEHHUE
yaeOHoOro Marepuaiga B LMS
Moodle:ITpumenenne
MpaBUIIa PhlYara K peIieHuro
npakTuieckux 3ana4 /Cp/

OIIK-2-Y1
OIIK-2-Bl1

J1.1
JI1.3J12.1
0102393

4.6

CaMocToATEIbHOE U3YUYCHUE
yaeOHOro marepuaia B LMS
Moodle:Ytenue auarpaMMel
"KeJIe30-1IEMEHTUT" .
TIOCTPOCHNE KPHUBBIX
OXJIAXICHUS, PEIICHHE
3amayq. /Cp/

OIIK-2-31
OIIK-1-V1

J1.1
JI1.3J12.1J13.
2
013233

Pazgen 5. OcHOBBI
CTATHCTHYECKOM
TePMOTUHAMHKH.




5.1

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Cratuctuyeckuii
TepmoauHamuka. dazoBoe
MIPOCTPAHCTBO. 3aKOH
pacnpenenenus bonbimana.
Pacnpenenenue monexyi rasa
0 UMITYJIbCAM U
KOOpJIUHaTaM. 3aKOH
pacrpeneeHus SHEPTUH 110
CTEMEHSAM CBOOOJIBL
KBanroBas Teopus
TEIUIOEMKOCTH.
CraTtucruueckas cymma
cocTosiHuH. CTaTUCTHYECKUMA
Bec. CyMMBI COCTOSIHUI
MOCTYIATEIHHOTO,
BpaIaTeIbHOTO 1
KOJI€0aTENBLHOr0 ABHKECHUH.
DJeKTpoHHAas CyMMa
coctosiHUH. Beruncnenune
TePMOINHAMUYECKHUX
(hYHKIMIA 1 KOHCTaHTBI
PaBHOBECHS C
WCTIOJIb30BaHUEM CYMM
cocrosiHuit. /Cp/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1
01030233

52

CaMOCTOSATEIBHOE H3YUCHHE
yuaeOHoro Marepuaiga B LMS
Moodle:Cratuctinueckuit
pacder MOJIIpHOM
TeroeMkoctu. /Cp/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J13.1
J3.2
013233

53

CaMocToATEIbHOE U3YUCHUE
yaeOHoOro marepuaia B LMS
Moodle:Pemenue 3agad mo
CTaTUCTUYECKON
TepmoanHaMuke ['mb0ca u
Boneimana. /Cp/

OIIK-2-31
OIIK-1-V1

J1.1
JI1.3J12.1
013233

KM1

54

sk3amen/3auet /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-1-Y1

J1.1
JI1.3J13.2
0103233

KM3

Pazgen 6. Dnexkrpoxumus

6.1

CaMocCTOATETIPHOE H3YUCHHE
yuaebHoro marepuana 8 LMS
Moodle:PactBopsl
JIEKTPOJIUTOB. DHEPTHs
KPHUCTAJUTMYECKOH PEIIeTKH 1
SHEPIHUs CONbBATAIIMU HOHOB.
CunbHble U crnalble
AIIEKTPONUTHL. AKTHBHOCTB
anexkTponuToB. MoHHas cuiia
pactBopa. CriocoOsl
OTpeIesIeHUs
K03(pPHUIINEHTOB aKTUBHOCTH
anekTponutoB. /Cp/

OIIK-2-V1
OIIK-1-Y2

J1.1
JI1.3J13.1
013233




6.2

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:PacTBopsr
JIIEKTPONUTOB. DHEPTHA
KPUCTAJIIINYECKON pEelIeTKH U
SHEPIHs CONbBATALIMU HOHOB.
CuuteHBIE U c1a0bIe
JNEKTPONUTHL. AKTUBHOCTh
anekTponuToB. MoHHas cuna
pactBopa. CriocoOs!
OIpeAeIeHHS
K02(pPULIHEHTOB aKTUBHOCTH
anektponuToB. /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J12.1
01030233

6.3

CaMoCTosTeIbHOE U3YYeHHUE
yaebHOro marepuaiga B8 LMS
Moodle:VY nenpHas u
9KBHBaJICHTHAs
AJIEKTPOIPOBOHOCTH U UX
3aBHCHMOCTb OT
KOHIICHTPALIHH.
IToBIKHOCTH HOHOB. 3aKOH
Konbpayma. Yucna
nepenoca. [IpakTudeckoe
UCIIOJIb30BaHUE N3MEPCHUS
anektponpoBoxHocTH /Cp/

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

JI1.1
JI1.3J13.1
0103233

6.4

CaMocTOsATENbHOE U3YUEHUE
yuaebHOro marepuana 8 LMS
Moodle:DaeKTpoaBIKYIIHE
ciisl. BosHEKHOBeHME
Pa3sHOCTH NOTEHIMAIOB Ha
rpaHuue pasaena ¢as.
JIBOIHOI 3NeKTpUUeCKui
cioit. Tepmoannamuka
raJbBaHUYIECKOTO JIEMEHTA.
TuIBl 37IEKTPOIOB.
OeKTpoJHbIC TOTCHIINAIIBL.
CraHgapTHBIC IOTCHIHANEI.
Psn nanpsoxenunit. /Cp/

OIIK-2-31
OIIK-1-Y1
OIIK-1-Y2

J1.1
J1.3J12.1
013233

6.5

CaMocCTosATEIbHOE U3YUCHUE
yaeOHoro Marepuaiga B LMS
Moodle: Tumer
raJbBaHUYECKHUX 3JIEMEHTOB!
XUMHUECKHUE,
KOHIICHTPAIIMOHHBIE.
Jucddy3noHHBII MOTEHITHATL.
OrnpenencHue
TEPMOANHAMUYECKIX
apaMeTpOB IIyTeM
n3mepenus DJ1C. Kuneruka
3JIEKTPOJHBIX IIPOLIECCOB.
Onexrponus. [lonspuzanus.
INepenanpsixerne /Cp/

OIIK-2-31
OIIK-2-Bl1
OIIK-1-V1

J1.1
JI1.3J13.1
0102393

6.6

CaMocTosATeTbHOE HU3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:DnexkTpoxumus.
DIeKTPONIpPOBOIHOCTD
anexTponuToB /Cp/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J13.1
01090233

6.7

CaMocTosTeIbHOE U3YUEHHUE
yaeOHoOro Marepuaiga B LMS
Moodle:Dnekrpoxumus. SC
rajgbBaHUYECKOTO DIEMEHTA.
PacueT TepMOANHAMUYIECKHX
BenmmarH Metonom IJIC /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J12.1J13.
1
013233




6.8 CamocTosATeTbHOE H3YUCHHE OIIK-2-31 J1.1
y4ebHoro Marepuana B LMS OIIK-1-V1 JI1.3J12.1
Moodle:OcHoBEI TEOpHH 313233
JIEKTPOJIUTUYECKON
nucooumanuu /Cp/

6.9 CaMOCTOsITENIEHOE U3YUYCHHE OIIK-2-B1 J.1
y4ebHoro Marepuana B LMS OIIK-1-Y2 JI1.3J13.2
Moodle: Teopetndeckue 313233
OCHOBBI paOOTHI
raJbBaHIICCKUX
snemeHToB. /Cp/

6.10 [ CamocTosiTenbHOE U3yUCHHE OIIK-2-31 J.1
yuebHoro marepuana B8 LMS OIIK-1-Y1 J1.3J12.1
Moodle: Teopetnueckue 2139233
OCHOBHI TIPOIIECCOB
OKHCJICHHS-

BoccraHoBieHus. /Cp/
Pasznen 7. Indpdysus

7.1 CaMmocTosITeNNbHOE U3YUECHUE OIIK-2-31 J.1
y4ebHoro Marepuana B LMS OIIK-1-V1 JI1.3J12.1
Moodle:SIBenus neperoca B 213233
rasax, TBEp/IbIX TeJax,

KUIKOCTSX. Teopust
muddysun. 3akonsr Ouka.
Cas3b K03 pureHToB

i dy3un ¢ MOABUKHOCTBIO.
Mexanusm nuddy3un B
TBEPABIX TETAX U

sxuakoctax /Cp/

7.2 CaMocTosATENbHOE U3YUECHUE OIIK-2-B1 J1.1
y4ebHoro Marepuana B LMS OIIK-1-V1 JI1.3J13.1
Moodle:Inddysus. Pacuer 313233
koo Punmenrta nuppysun.

Bsi3xocts /Cp/

7.3 CaMOoCTOsITENNbHOE U3YUCHHE OIIK-2-V1 J.1
yaeOHOro Marepuaiga B LMS OIIK-1-Y2 JI1.3J12.1
Moodle:pons mporecca 313233
muddysun B
TIPOU3BOJICTBEHHBIX
nporeccax. /Cp/

Pazgen 8. IloBepxHocTHBIC
SIBJICHHS U /ICOPOIMs

8.1 CaMOCTOsITENIEHOE U3YUYCHHE OIIK-2-V1 J.1
y4ebHoro Marepuana B LMS OIIK-1-Y2 JI1.3J12.1
Moodle:Ancop6nns ra3oB Ha 313233

TBEPABIX
noBepXxHOCTsX. OCHOBHEIC
onpezaeneHus. Bnusnue
MOBEPXHOCTHOTO CJIOS HA
TEePMOANHAMHUYECCKHE
CBOICTBa F'€TEPOreHHBIX
cucreM. Teopust agcopOmms
Jlanrmropa. AncopOuust u3
cMecH ra3oB. AncopOonus u3
pacTBopoB. MoneKyJsipHas U
AKTHBHPOBaHHAsI

ancopbrmst. /Cp/




8.2

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:ITonmnmonexymspHas
apcopbmms. KammuispHast
koHzeHcauus. CTpoeHne
aICOPOIIMOHHBIX CIIOEB.
Ternora agcopOumy.
AncopOrus Ha TOBEPXHOCTH
JKHJIKOCTH. Y paBHCHUE
I'n66ca. YpaBHeHne
[nmkoBckoro. 3aBUCUMOCTD
MOBEPXHOCTHOTO HATSDKCHUS
OT COCTaBa pacTBOpA.
[ousiTHE 0 XpOMaTorpadum.
IToBepxHOCTHBIE SIBIEHUS B
MeTamutypruu /Cp/

OIIK-2-Y1
OIIK-2-B1

J1.1
JI1.3J13.2
01030233

83

CaMocToATeNIbHOE U3YICHUE
yaeOHoro marepuaiga B LMS
Moodle:Ancopbuus. Pacuer
ko3 durmeHTa axcopoOIuu.
I'paduueckuii MmeTon
OTIpeIeIICHUS

ancop6uuu /Cp/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1
012233

8.4

CaMmocTosITeNNbHOE U3YUEeHUE
y4ebHoro Marepuana B LMS
Moodle:TToBepxHOCTHOE
HaTsDKEHHE. Y paBHEHUE
[umxkosckoro. /Cp/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J13.1
010233

8.5

CaMocCTosTeIbHOE U3YUEHHUE
yaeOHoro marepuaiga B LMS
Moodle: AncopOuust MeToabI
pacuera koabdurpenta
agcopouuu. /Cp/

OIIK-2-Y1
OIIK-1-V1

J1.1
JI1.3J12.1
012233

8.6

CaMocCTOATETIPHOE H3YUCHHE
yaebHOro marepuana 8 LMS
Moodle:Pacuer
MOBEPXHOCTHOTO HATSKCHUSL.
3aia4yu o ypaBHEHHIO
ymkosckoro. /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J13.3
013233

8.7

CaMmocTosTENNbHOE U3YUEHUE
y4ebHoro Marepuana B LMS
Moodle: Teopernueckue
OCHOBBI T€TEPOTeHHBIX
peaximii /Cp/

OIIK-2-31

J1.1
JI1.3J12.1J13.
1
2103233

8.8

CamMocTosATenbHOE U3YUCHUE
yaeOHOro Marepuaiga B LMS
Moodle:CamocrosTensHOE
n3yudeHue yueOHoro
Marepuana B LMS
Canvas:BnusiHue ckopoctu
azcopOLUMu Ha CKOPOCTh
TEXHOJIOTHUECKUX
nporeccos. /Cp/

OIIK-2-Y1
OIIK-2-Bl1

J1.1
JI1.3J12.1
013233

8.9

CaMocTOsATENbHOE U3YUEHUE
yuaebHOro marepuana B8 LMS
Moodle:Crioco0sr
MOBBILICHHS W TIOHIKCHHS
MOBEPXHOCTHOTO HATSKCHHS.
CBs3b MOBEPXHOCTHOTO
HaTSDKCHUS U

ancopouuu. /Cp/

OIIK-1-V1
OIIK-1-Y2

J1.1
JI1.3J12.1
013233

Paznen 9. Xumuueckasi
KHHETHKA H KaTaJIu3




9.1

KuneTrnka roMOreHHbIX
peaknuii. CKOpOCTh PEeaKIHH.
MonekynspHOCTD U TTOPSIOK
peaknuu. 3aKoH JAeHCTBHS
Macc ¥ KHHETHYCCKUE
YpaBHEHHS PEaKIvy.
Koncranra ckopoctu.
Peakuuu nepsoro, BTOporo u
TpeTbero nopsiaka. /JIex/

OIIK-2-31
OIIK-1-Y1

JI1.1J11.2
JI1.3J12.1
01030233

92

CamocTosTETbHOE U3yUeHHE
yaeOHoro marepuaiaa B LMS
Moodle:Metonsr
oIpezeneHus nopsaka
peakuuu. 3aBUCUMOCTD
CKOPOCTH PEAKIUH OT
TeMIlepaTypbl. Y paBHEHHE
Appenunyca. DHeprus
aktuBanuu. Teopus
AKTUBHBIX COYIAPCHUU.
Iennbie peakuuu /Cp/

OIIK-2-B1
OIIK-1-Y2

JI1.1J11.2
JI1.3J13.2
012233

9.3

CaMmocTosTeNNbHOE U3YUECHUE
yaeOHOro Marepuaiga B LMS
Moodle:Kunernka
TETEpOreHHbIX PEAKLIUN.
I'eTeporenHble peakiyy B
METAJULypru4ecKOM
MIPOU3BOJICTBE.
MHoroctaguiHOCTh
nporieccoB. BHenHss
Macconepenada. CKopocTs
Maccornepenayu.
IIpumenenue Teopun
pasmepHocTtH. [I-Teopema.
Kpurepuu nogobusi.
BuyTtpenHsis macconepenaua.
Tomoxumugeckue

peakuu. /Cp/

10

OIIK-2-Y1
OIIK-1-V1

JI1.1J11.2
JI1.3J12.1
012233

9.4

CaMocTosATETbHOE U3YUCHHE
yuebHoro Marepuana B LMS
Moodle:Knunernka
KpHUCTaJLTU3AIHH.
CoBpeMeHHas TeopHst
00pa3oBaHMs 3apOABIIIA.
Teopus uykTyanmn.
TepMmonuHamMuueckue
YCIIOBHSI BOSHUKHOBEHHS
chepudgeckoro

3apopprma /Cp/

OIIK-2-Y1
OIIK-1-Y2

JI1.1J11.2
JI1.3J12.1J13.
1
0102393

9.5

Karanus. O0mue cBoiicTBa
KaTann3aTopoB. | OMOreHHBIN
Karaius. I ereporeHHsbIi
karanu3. OCHOBHbIE TEOPUU
katanmsa /Cp/

OIIK-2-31
OIIK-2-Y1

J1.1
JI1.3J12.1
0103233

9.6

CaMmocTosITeNNbHOE U3YUEeHUE
y4ebHoro Marepuana B LMS
Moodle: Xummaeckas
KHHETHKa. PacyeT KOHCTaHTHI
CKOpOCTH U TOpsIKa
peakun. ['paduaeckuii
metox /Cp/

OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1
010233

9.7

Kunernxa. Dueprus
aKTHBAIUHU, BIUSHHE
TEMITepaTypsl Ha CKOPOCTh
peakuuu. Kunernka
CIOXHBIX peakuuit /TIp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J13.3
01030233

P8




9.8

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:BrIpaxeHue
CKOPOCTH PEaKINH Ha OCHOBE
3aKOHa JEeMCTBYIOIIMX Macc.
Onpeznenenue nopsaka
peaxmmu /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J12.1
01030233

9.9

CaMocTOsTENIbHOE U3YUECHUE
yuebHoro marepuana B LMS
Moodle:TTpumenenune
KaTaJIM3aToOpOB B
MPOMBIIIIEHHOCTH. OCHOBEI
Ouonornueckoro
(hepMEHTAaTHBHOTO KaTalln3a.
CrapeHue TBEpIbIX
karanuzatopoB. /Cp/

OIIK-2-31
OIIK-2-Y1

J1.1
JI1.3J12.1J13.
1
01030233

Pa3gen 10. TepmoauHaMmuka
Heo0paTUMBIX NPOLECCOB

10.1

CaMoCTOATETTIFHOE H3YUCHHE
yaebHoro marepuana 8 LMS
Moodle:OcHoBHble
OIpe/ICIICHHS.
TepMoauHAMUYECKHE
YPaBHEHHS JABHOKCHHUS
Omn3zarepa. OCHOBHBIC
noctynatsl. [TepeHoc gepes
6apeep. TeopeTnaeckoe
000CHOBaHHE
TEPMOANHAMHUKH
HEOOpaTUMBIX

npoueccos /Cp/

OIIK-2-V1
OIIK-1-Y2

J1.1
JI1.3J12.1J13.
2
0103233

10.2

OmnpeneneHue CKOPOCTU
peakiuy HoMUpOBaHHS
areroHa /J1a6/

OIIK-2-31
OIIK-2-Y1
OIIK-1-Y2

J1.1
JI1.3J12.1J13.
2
012233

P4

Pasnen 11. MoJiexyJisipHbie
CIIEKTPBI

CaMOCTOATETIHHOE H3YUCHHE
yaeOHOro Marepuaiga B LMS
Moodle:O6mas
XapaKTepPHCTHKA
MOJICKYJISIPHBIX CIIEKTPOB.
BpamaTenbHble CIEKTPBL.
Brrunicienue MOMEHTOB
WHEPLUH U MEXIyaTOMHBIX
paccrosiauii. Konebanust
aTOMOB B MOJIEKYJIE.
TFapmonmnveckue u
aHTAPMOHUYECKHE
konebanns. KonebarensHo-
BpAIaTEeIbHBIC CIICKTPHI.
CreKTpbl KOMOHMHAIIMOHHOTO
paccestaust /Cp/

OIIK-2-Y1
OIIK-2-B1

J1.1
JI1.3J12.1
012233

11.2

CaMocTOsATENbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle: XapakTepucTuka
METOJIOB CIIEKTPAILHOTO
ananmu3a /Cp/

OIIK-2-V1
OIIK-1-Y2

J1.1
JI1.3J13.1
013233

CamocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:CtpoeHue BemiecTna.
OHeprerTudeckas cxema
ctpoenust aroma /Cp/

OIIK-2-31
OIIK-1-Y1

J1.1
JI1.3J12.1
0103233




11.4 | CamMocTosITeNbHOE U3yUCHUE 2 2 OIIK-2-Y1 J1.1
y4ebHoro Marepuana B LMS OIIK-1-V1 JI1.3J13.2
Moodle: ATomHbIE U 213253
MOJIEKYJISIPHBIE CIIEKTPBHI.
Kontponbnas padora Ne
2 /Cp/
11.5 | CamocTosATenbHOE U3yueHUE 2 2 OIIK-2-V1 J.1 KM2
yuebHoro marepuana B LMS OIIK-1-Y2 JI1.3J12.1
Moodle:Posib MonexymsipHOn 212233
CHEKTPOCKOINHU B pa3BUTHU
MIPOMBIIIIIICHHOTO
npousBoacTaa. /Cp/
11.6  |3auer/sx3amen /Cp/ 2 13 OIIK-2-Y1 J1.1 KM4
OIIK-1-Y2 JI1.3J13.1
313233
Paznen 12. [loaroroBka K
KOHTPOJIbHBIM
MepONpUSATHSAM U
BbINOJHSEMbIM padoTam
12.1 O0bem gacoB 2 8 OIIK-2-31 JIT.1J12.1J13.
CaMOCTOSITETILHOM PabOTHI Ha OIIK-1-Y1 1
noarotoBky k KM /Cp/ 313233
12.2 | O6Gbem yacoB 2 16 OIIK-2-V1 JI1.3J12.1J13.
CaMOCTOSITETILHOM PabOThI Ha OIIK-1-Y2 2
noarotosky k BP /Cp/ 012233
5. ®OHJ OLHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJbHble MeponpusiTUs (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH M T.I), BOPOCHI A5
€CaMOCTOSITeIbHOM NMOAT0TOBKHU
Kon KonTponbHoe l_lldioffﬂeMLIe B
KM O — ZMKATOPBL OTIPOCHI JIJISI TOJITOTOBKH
KOMITeTeHIIU ]
KM1 KOHTposbHas padora | OTIK-1-Y2 JlomarHss KOHTpodbHas paboTta Ne 1][oMariHss KOHTpoIbHas paboTta

Nel

Ne 1 TepmoauHaMuUecKuil aHaJIN3 PEaKLUU
Jns peakiud: ...(CM. BAPHAHT 331aHKS) BBIIIOTHUTD CIIETYIONIEe:
1.1.1. CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPATYPbl BETNUUHEI
= f (T), TemoBoro 3¢ pexra

= f(T) u u3menenus sutporuu = f(T).

1.1.2. BolunucauTh BEAMYUHBI — MIPHU TEMIIEpaTypax:

... K. Tlomy4eHHbIe 3HAYEHUS UCTIOIB30BATh TIPH
MOCTPOCHUH TPahuKOB
B koopauHaTtax — —T; — T; - T; - T, In Kp—-T; u — 1/T.

1.1.3. JlaTb TepMOAMHAMUYECKHH aHAIN3 PEAKLIUN HA OCHOBAHUH
TIOTyYeHHBIX PE3YIIbTaTOB.

1.1.4. TTons3ysce rpaduxom InKp — 1/T , BeIBecTH IpHOIIKEHHOS
ypaBHEHHE BHJA

= A/T+ B, tae A, B — OCTOSIHHBIE ¥ OLICHUTH CPEHEE 3HAUCHHE
TeTI0BOro 3¢hexTa pe-akIuu B U3yIeHHOM HHTEpBaJe TEMIEepaTyp..
1.2.1. Ucnone3ys npasuio ¢a3 ['ubbca, 11 paccMaTpuBaeMoi
CHCTEMBI OIPEJIEIIUTh KONINYecTBa (a3, He3aBUCUMbIX KOMIIOHEHTOB U
YHCIIO CTETIeHei CBOOOIBI.

1.2.2. YCcTaHOBUTH HAIIPABIECHUE CMEIICHUS COCTOSHUS
paBHOBeCHs pacCMaTpUBaeMOn
CHCTEMBI IIPH:
a) YBEITMUEHHUH JaBleHHs (TIOCTOSTHHAS TeMIIepaTypa);
0) yBeIMUYEHUU TEMIIEPaTypPhI (TOCTOSHHOE aBJICHHE).
Br160p BapraHTa 3a1aHUs IPOM3BOAUTCS 110 HOMEPY B CIIMCKE IPYIIIBI




KM2

KOHTpOJbHAas paboTa
Ne2

OIIK-1-Y1

®Da30BbIe PaBHOBECHUS B IByXKOMIIOHCHTHBIX CHCTEMaX.
Beryeptute auarpaMmy COCTOSIHUS CUCTEMBI A-B B koopauHaTax
TeMITepaTypa — cocTaB (Mac-coBas o B). lnarpammy BeIOepuTe
COOTBETCTBEHHO BapUAHTY.

* YKaKUTe, KAKHE XUMHYCCKUE COCAMHCHUS €CTh B CHCTEME,

UX YHCII0, XapaKTep IUIaBJie-HUs, XUMHYECKUH COCTAB.

» OTMeThTe JTMHUM INKBUyca, conuayca. OnpenenuTe Mot
ycToiH4uBOCTH (has.

* YKaKuTe, €CTh JIU B CUCTEME JIMHUH Oe3BapUaHTHBIX
paBHOBECHI, M KAKHM TeMITepaTypaM OHHU oTBedaroT. Onpenenure
COCTaBBI PaBHOBECHBIX (Da3 M HAITUIINTE YPAaBHEHHS IpEeBpa-IIeHNH,
MPOTEKAOIINX [TPY OTBOJE TEILIa TPH KaXJ0i U3 YKa3aHHBIX
TEMITEpaTyp, OTBE-YaIOINX OC3BaAPHAHTHBIM PAaBHOBECHSIM.

* [Ipocneante 3a M3MEHEHHEM (a30BOTO COCTOSHHUS CIIIABOB,
conepxxanux a u 6 (Macc.%) BemiectBa B coOTBETCTBEHHO IpU
MMOHIKEHUH TeMIieparypsl ot tl jo t2.

* 300pasmuTe crpaBa OT THarpaMMBI C OIHHAKOBBIM

MacmrTaboM 1o TeMIepaType U MPOU3-BONBHBIM 110 BPEMEHH
CXEMATHYECKHUI BUI OXJIAXKICHHS ITUX CILUIABOB.

* Paccumraiite Maccy )XUAKOH (a3bl U KOJIMYECTBA BEIIECTBA

B B Heii, ecriu obntast Mmacca crmaBa N KT, TeMriepatypa t3, a
cyMMapHoe cojep:kanue B B cmecu (a3 coctasmuser B (B Macc.%).




KM3

OK3aMCH

OIIK-1-Y2;0I1K-2-
V1

TeopeTnueckre BOIPOCH U MPAKTHUECKUE 3aJaHUSL

Paznen 1. Xumuueckasi TepMOANHAMHUKA.

1. OcHOBHBIC TOHATHS TePMOANHAMUKH. DYHKITNH COCTOSHUS
u pyHKIME mporecca.

BHyTpeHHsIs1 2HeprHsl, PHTANBIU, TEII0Ta, padoTa.

2. AHanmuTHYeCKOE BBIpAXKEHUE NIEPBOTO 3aKOHA
TEepMOANHAMHUKH. Brrancnenne

paboThI CUCTEMBI B TIpoOLIECCax: H300apHOM, H30XOPHOM,
HU30TEPMUYECKOM,

annabaTHIecKoM.

3. TemmoeMKOCTh. 3aBHCUMOCTD TEINIOEMKOCTH OT
TeMIepaTyphbl.

4. TeroBble 3 HekThl XUMUUECKUX peakimii. 3akoH ['ecca.
TenmoTs! 0OpazoBaHUs,

CTOpaHHsl, arperaTHHIX MPEBPAICHNH, PACTBOPEHUS,
HEeWTpaIu3alui.

5. 3aBHCHMOCTB TETUIOBOTO 3 (PeKTa peaKiuH OT
TemrepaTypsl. YpasHenue Kupxroga.

6. ITpoueccrl caMONPOU3BOJIbHEIE, 00paTUMbIE U HEOOpATUMBIE.
TepmonnHamuyeckast

BEPOATHOCTE. PaBHOBecCHe Kak Hanmboree BepoITHOE COCTOSTHUE
CHCTEMBL.

7. AHAIUTHYECKOE BBIpAKCHUE U (POPMYIUPOBKA BTOPOTO
3aKOHA TePMOJMHAMHUKH.

DOHTponHs Kak Mepa BepOSTHOCTU. BeIumcieHne n3MeHeHN
SHTPOIUH B PA3IUYHBIX POLIEC-CaX.

8. TepmonmHaMuYecKue GYHKIUH U CBSI3b MEXIY HUMH.
CBo0OozHAast PHEPTHS NP TOCTOSHHOM

o0beMe (9Heprus ['enpMrospla) U Ipu MOCTOSIHHOM AaBJICHUN
(aneprus ['m66ca) kak

Mepa padOTOCIIOCOOHOCTH CHCTEMBI i KPUTEPHH HAIPABICHHOCTH
mporecca.

9. 3aBUCUMOCTD JaBJICHUS HACBHILIEHHOTO Mapa OT
Temneparypsl. YpaBHenue Kiaysuca-Knaneipona.

Paznen 2. Xumuueckoe paBHOBECHE

1. KoHcranTa paBHOBeCHS U CIIOCOOBI ee BbIpaskeHus. Pacuer
COCTaBa PaBHOBECHON CMECH

1 BBIXOJZA ITPOYKTA.

2. XuMHYECKHE PEAKLUU B TETEPOreHHBIX CUCTEMAX.
KoncranTa paBHOBECHS reTepOreHHON

peaKIuu.

3. Pacder paBHOBecCHI! 110 TAOIUIIaM CTAHAAPTHBIX 3HAYCHHIH
TEePMOANHAMUYECKHUX (YHKIUH.

Paznen 3. Teopust pacTBOpOB

1. TlaprranbHBIe MOJISIPHEIE BETIMYMHEL. Y paBHeHUs [ m00ca/lrorema.
2. neanpHbIe pacTBOPEL. Pa30aBneHHBIE pacTBOPHI. 3aKOHEI
pa30aBIeHHBIX PACTBOPOB.

3. PacTBOpUMOCTb I'a30B B KHUIKOCTAX. 3aKOH I eHpu.
PacTBOpUMOCTE ra3oB B MeTaIax.

3akoH Payms.

4. 3aKkoH pacrpe/esieHusl.

5. PeansHbIe pacTBOpHI. TepMoauHaMu4ecKast akTHBHOCTb.
Paznen 4. ®a3oBbie paBHOBECHS] B MHOTOKOMITOHEHTHBIX CHCTEMaX
1. OcHoBHbIE TOHATHS: (pa3a, KOMIOHEHT, YUCIIO CTETIEHEH
cBo6opI. [IpaBuio ¢a3 'mboca.

2. lmarpaMma COCTOSIHHSI OZTHOKOMITOHEHTHOM CHCTEMBI.

3. Kpussle oximaxeHus. JluarpaMMbl By XKOMIIOHEHTHBIX
CHUCTEM: C ITIOCTOHN IBTEKTHKOM; C

OrpaHNYCHHON M HEOTPAaHWIEHHON PaCTBOPUMOCTEIO B TBEPIOM
COCTOSIHUH; ¢ 00pa30oBaHHEM

YCTOWYMBBIX U HEYCTOWYMBBIX XUMUYECKUX COETUHEHUHN.
Paznen 5. OcHOBBI CTAaTUCTHYECKON TEPMOAUHAMUKH

1. ®a3oBoe npocTpaHCTBO. 3aKOH pacipenenenus bonbnmana.
2. PacnpeneneHue MOJIEKyJI Ta3a [0 UMITyJIbcaM U
KOOpJIUHATaM.

3. 3aK0H pacrpeesieHus SHEPTUH MO CTETICHSIM CBOOOIBI.
KBaHTOBas TEOpHS TEINIOEMKOCTH.

4. Boruucienue TepMOJUHAMUYECKUX (PYHKUIUI U KOHCTAHTBI




paBHOBECHS C UCIIOIb30BAHUEM
CYMM COCTOSIHH.




KMm4

3a4cT

OIIK-1-Y2;0I1K-2-
V1

Teopernueckue BOIPOCH U MPAKTHUECKUE 3aJaHUS YK3aMEHAIMOHHBIX
OnIIeTOB JUIS TPOBE-ICHUS 3a4eTa B yCTHOM (hopme

3ager (3 cemectp)

Pasznen 1. Xumudeckas TepMOAMHAMUKA.

1. OcHOBHBIE NOHATHUS TepMOAUHAMUKH. DYHKIIUH COCTOSHHS
U (QyHKIMY nporecca.

BHyTpeHHss SHEPTHSL, SHTAIBITN, TEIUIOTa, paboTa.

2. AHanuTHYecKOe BBIpaXKeHUE MEPBOTo 3aKOHA
TepMOANHAMUKH. Bbraucnenne

paboTHI CHCTEMBI B TIpOIieccax: H300apHOM, H30XOPHOM,
U30TEPMUYECKOM,

auabaTHYECKOM.

3. TennoeMKoCTh. 3aBUCUMOCTD TEMIIOEMKOCTH OT
TEMITEPaTyPHI.

4. TernoBsle 3¢ EKTH XUMUYECKHX peakiuil. 3akoH I'ecca.
Temnors! oOpa3oBaHus,

CTOpaHWs, arperaTHRIX IPEBPAIICHNH, PACTBOPECHUS,
HEUTpanu3aluu.

5. 3aBUCHMOCTH TEIUIOBOTO 3P PeKTa peakuuu OT
TeMnepaTypsl. YpasHeHue Kupxroda.

6. ITpormeccs! caMOIpON3BONIEHEIE, 00pAaTHMBIE i HEOOpaTHMBIE.
TepmonuHamMuueckas

BEpOSITHOCTh. PaBHOBecHe Kak HanboJee BEPOSITHOE COCTOSHHUE
CUCTEMBI.

7. AHaIUTHYeCKOE BBIpaKCHUE U (JOPMYNHNPOBKA BTOPOTO
3aKOHA TePMOANHAMUKH.

OHTponus KaKk Mepa BEpOSTHOCTU. BbIurcieHre H3MEHEHUS
SHTPOINHUH B Pa3INIHBIX ITPOIIEC-Cax.

8. TepmoauHamMudeckue (PyHKIUH U CBSI3b MEXITY HUMH.
CBob6osiHast PHEPTUS NIPU TOCTOSHHOM

obbeMe (9Heprus [ enbMrosbpIia) U Py OCTOSTHHOM JTaBJICHUN
(aneprus ['m60ca) kak

Mepa paboTOCIIOCOOHOCTH CUCTEMBI H KPUTEPHH HAIIPaBICHHOCTH
nporecca.

9. 3aBUCUMOCTb AABJIEHHUS HACBHIEHHOTO Mapa OT
Temneparypsl. Y pasHenue Kiaysuca-Knaneiipona.

Paznen 2. Xumuueckoe paBHOBeCHE

1. KorcraHnTa paBHOBECHS 1 CITOCOOHI ee BEIpakeHHs. Pacuer
COCTaBa PABHOBECHOU CMECHU

U BBIXOJIa TPOTYKTA.

2. XUMHYECKUE PEAKI[H B TETEPOr€HHBIX CUCTEMAX.
KoncranTa paBHOBECUS reTEpOreHHOM

peaKIuH.

3. PacdeT paBHOBecHi! 110 TaONMULIAM CTaHIAPTHBIX 3HAYEHHUH
TEPMOANHAMUYECKHUX (DYHKIHH.

Pasznen 3. Teopus pactBopoB

1. ITapimanbHble MOJNISIPHBIE BEIMUMHEL. Y paBHeHus [ u66calrorema.
2. Nneanbuble pacTBOpHL. Pa3zdaBieHHbIE pacTBOPbI. 3aKOHBI
pa30aBICHHBIX PaCTBOPOB.

3. PacTBOpHMOCTSG T'a30B B )KUAKOCTSX. 3aKoH ['eHpu.
PacTBOpHMOCTB Ta30B B MeTaNIaxX.

3akoH Payus.

4. 3aKkoH pacnpeneneHusl.

5. PeanbHble pacTBophl. TepMoguHaMuueckas akTUBHOCTb.
Paznen 4. ®a3oBble paBHOBECHSI B MHOTOKOMIOHEHTHBIX CHCTEMAaX
1. OcHOBHBIE TOHATHS: (ha3a, KOMIOHEHT, YUCIIO CTETICHEeH
cBoboxsl. [IpaBuio ¢as I'nbbea.

2. JIlnarpaMma COCTOSIHUSI OTHOKOMITIOHEHTHOI CHCTEMBI.

3. Kpussle oxiaxenus. JlnarpaMMbl ABYXKOMITOHEHTHBIX
CHCTEM: C TIOCTOM DBTECKTHUKOM; C

OTrpaHWYEHHON Y HEOTPAaHWYEHHON pacTBOPUMOCTBIO B TBEPAOM
COCTOSTHUH; C 00pa3oBaHUEM

YCTOWYHMBBIX U HEYCTOWYUBBIX XUMUYECKUX COCMHEHHMN.
Paznen 5. OCHOBBI CTATUCTHYECKON TEPMOANHAMHUKH

1. da3oBoe npocTpaHCTBO. 3aKOH pacnpeaeneHus bonsimMana 2.
Pacnpenenenue MonexyJ rasa 1o UMILyJ1bcaM U

KOOpANHATAM.

3. 3aKoH pacrpeeneHust SHEPTUH MO CTETIEHSIM CBOOOIBI.




KBaHTOBast TEOPHS TEIIOEMKOCTH.
4. BeryucieHne TepMOAMHAMUYCCKIX (DYHKIMHA 1 KOHCTAHTHI
PaBHOBECHS C UCIIOTH30BAHUEM

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX o gucuumuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pegepar, JIP, I1P u T1.11.)

Kox Haspamue IIpoBepsiembie
WH/IUKATOPbI Coneprxanue padoTbl
paboTst paboTsI N
KOMIIETeHIUH
P1 nabopaTopHast OIIK-1-Y1;0IIK-2- | 1. 3akon 'ecca u cineacTBus u3 Hero.
pabora Nel 31 2. [ToHsATHE TEMIOEMKOCTH, €AUHHUIIBI U3MEPEHNUS, (PU3HMUESCKHUIA CMBICIT.
Onpenenenue 3. 3aBHCHUMOCTH TETIOBOTO 3(h(heKTa peakuy OT TEMIEPaTypEHI.
TETUTOTHI
pacTBopeHHs Oypbl
P2 nabopatopHas OIIK-2-31 1. Coopmynupyiite npunnun Jle-Illarense.
pabota Ne2 2. Kakue GpakTophl BIHUSIOT HA CMEIICHUE XUMUIECKOTO PABHOBECHSI?
W3zyuenne 3. Belpa3uTe KOHCTaHTy paBHOBECHUs AJIS 3alaHHOM FOMOTEHHOM
paBHOBeCHS peaxiuu.
TOMOTEHHOM 4. BoIpasznuTe KOHCTAHTY paBHOBECHS ISl 331aHHOM reTepOreHHOM
peaKIiy B pacTBOPE PEaKIIIH.
5. Kak HaliTH KOHCTaHTY PaBHOBECHS SKCIEPHMEHTAIBHO?
6. Kak cBsi3aHa KOHCTAHTa PaBHOBECHS C TEPMOAMHAMHYECKUMHU
BEIMYMHAMU?
P3 nabopaTopHas OIIK-2-V1 1. TTpaBuiio a3 ['nb6ca. Pacyer creneHei CBOOOIBI CHCTEMBI B
pabora Ne3 3aJaHHBIX TOYKAX.
[MocTpoenue 2. Ycranosienue Gpa3oBoro cocraBa o01acté (pa3oBoil 1uarpaMmbl.
JuarpaMmbl 3. KpuBble oxiaxieHus 1o ($pa3oBoil JrarpaMmme.
TUTAaBKOCTH CHCTEMBI 4. Meton moctpoeHus (a30BOil JHarpaMMbl 10 KPUBBIM
HaranuHIu(eHIa oxytaxeHns. CyIHocTs MeToza
MUH 5. Pemienue 3aa4 1o mpaBuily pelyara.
P4 naboparopHas OIIK-1-V1 1. 3anucarh ypaBHEHUE peaKlUy HOJUPOBaHUS alleTOHA.
pabota Ne4 2. 3anucarb BbIpaX€HHE CKOPOCTH pEaKLUu.
Omnpenenenne 3. Onpenenuts NOPAAOK peakuuu. ['padudeckuii MmeTo.
CKOpPOCTH PEaKLUU 4. MeTtouKa 9KCIIEpUMEHTANbHONW PabOTHI
HonupoBaHus
arieToHa
P5 MPaKTHYECKOE OIIK-1-Y2 3akoH ['ecca. PacueT TemnoBbix 3¢)(ekToB peakiui. DHTATbIHHHBINA
3ansaTue Nel (hakTop. 3aBUCUMOCTD SHTAIBIINHU OT TeMIreparypsl. 3akoH Kupxrogda.
P6 MIPaKTUYECKOe OIIK-2-31 Oueprus ['m66ca. Dueprus [enpmronbia. HampasieHHOCTH
3aHsTHE No2 XUMHYECKUX MIPOLECCOB. 3aBHCUMOCTh OT HE3aBUCHMBIX IaPaMETPOB.
KonTponbnas pabora Ne 1
P7 MPaKTHYECKOe OIIK-2-31 CaMocToATeNbHOE H3YUeHHE yueOHoro Mmarepruana B LMS
3aHgaTHe No3 Moodle: TepmomunaMudeckuit ananu3 peaknuu. [IpakTundaeckoe
npuMeHeHue 3akoHa Kupxrodda. Pacuer ¢yHKImit uepe3 mocTOsSHHBIC
uHTerpupoBanus. Mcnons3oBanue nporpammsl Excel.
P8 MPaKTHYECKOe OIIK-2-V1 Kunernka. DHeprusi akTHBAIK, BIUSHUE TEMIIEPATyPbl HA CKOPOCTh

3aHsTHEe No5

pCaKkuun. KuneTtnka cinoxHBIX peaKum?I




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT]>I, TECThI H T.l'l.)

DK3aMeHaHnOHHEBIH OmteT Ne(

L. CpaBHuTe (OPMYIIBI BEIPaXKCHUS 3aKOHA Payiist s pacTBOPOB HEAIEKTPOIUTOB M AIEKTPOIUTOB. [loscHuTe pruznaeckuii
CMBICJT U30TOHUYECKOTO KOA(DUIIHEHTA.
2 ChopmynupyiiTe OCHOBHOHM MOCTYNAT (OPMATHHON KUHETUKH. 11 ypaBHEHUS

A+2B=31+C 3amumunTe BbIpaKeHUE CKOPOCTH MPSIMOM PeaKLUu, ONpeeanTe OOIMi TOPSI0K PeakLuy.

3. UYncras Boma xunmt mpu temrepatype 373K. IIpu kakoii TeMneparype OyAeT KHIETh pacTBOP XJIOPHIA KAJIBIIHS,
conepxxantmii 3,291t B 100 T Bogpl. DOyuMOoCKOMYecKast OCTOSTHHAs BOAbI paBHA 0,516, cTeneHb AMCCOMALINY XJIOPHIA KaTbIHS
0,68.

IIpumMepHslii Ounet gomairHen padoTsr Ne 1

TepMomHAMUYECKHI aHAIHU3 PEeaKIIUN
1. DOOPMVYJIMPOBKA 3AJJAHUA

1.1. UccaenoBanue 1

Jns peakuud: ...(CM. BapuaHT 3a1aHuUs)
BBITIOJIHUTB CIIEAYIOLIEE:
1.1.1. CocraBuTh ypaBHEHHE 3aBUCHMOCTH OT TemriepaTypsl Benmauasl = f (T), TeruoBoro adpdexra = f(T) n m3MeHeHNS
suTporun = f(T).
1.1.2. BoluucnuTh BEIMYMHBI — IPU TEMIEpaTypax:
. K. Ilomy4yeHHBIC 3Ha4YCHUS UCIIONB30BATh IMPU MOCTPOCHUH TPadHKOB
BkoopauHatax — —T; —-T, -T, —-T;InKp-T,m — 1/T.
1.1.3. laTb TepMOIMHAMUYECKUH aHAIM3 PEaKLMK Ha OCHOBAHHUH IOIyYEHHBIX PE3YJIbTATOB.

1.1.4. TTons3ysce rpadukxom InKp — 1/T, BeBecTH pHOIIMKEeHHOE YpaBHEHHE BHIA
=A/T+ B, rne A, B—0ocTosHHbBIEC 1 OLICHUTH CPEAHEE 3HAUCHNE TEIIOBOrO 3(h(heKTa peakuu B U3yIeHHOM HHTEpBae
TEeMIepaTyp..

1.2. UccnemoBanue 2

1.2.1. Ucnone3yst npaBmio ¢a3 ['ub0ca, a1 paccMaTpHBaeMOi CHCTEMBI OIPEICIIUTD KOJTMIECTBa (a3, He3aBUCUMBIX
KOMITOHEHTOB M YHCJIO CTETICHEeW CBOOOIBI.

1.2.2. YCTaHOBUTh HAIpPABICHWE CMELIEHHs COCTOSHHUS PaBHOBECHS PacCMaTPHBACMOI
CHCTEMEI TIPH:
a) yBEITMUEHNH JaBleHUs (TIOCTOSTHHAS TeMIIepaTypa);
0) yBenMUYeHUN TeMIIEpaTyphl (MOCTOSHHOE JaBJICHHE).

IMpumepHsIit Ounet goMarrHel paboTs! Ne 2
Tema: ®a3oBble paBHOBECUS B IByXKOMIIOHEHTHBIX CHCTEMAX.

BerueptuTe quarpaMMy COCTOSIHUSI CHCTEMBI A-B B KOOpIMHATaX TeMIleparypa — coctaB (MaccoBast nois B). /luarpammy BeIOepuTe
COOTBETCTBEHHO BapUaHTY.

. VYkaxuTe, KAKHe XUMHUUYECKUE COCTUHCHHS €CTh B CUCTEME, HX YHCIIO, XapaKTep [UIABJICHHS, XUMHUYCCKHUN COCTaB.
. OTMeThTe JTMHUH JIUKBUIYCa, conruayca. OnpeaenuTe mois yCTOHIHMBOCTH (a3.
. Ykaxure, eCTh JIM B CUCTEME JIMHIH OC3BApUAHTHBIX PAaBHOBECHH, M KAKHM TEMIIepaTypaM OHH OTBedaroT. Onpenennre

COCTaBBI PaBHOBECHBIX (Da3 M HAMMUIINTE YPAaBHEHHS IPEBPAICHUH, IPOTEKAIONINX IPH OTBOE TEIUIA IIPH KaXKIOH U3 yKa3aHHBIX
TEMIIEPaTyp, OTBEUAIOLINX Oe3BapUAHTHBIM PABHOBECHSIM.

. IpocneanTe 3a M3MEeHeHNEM (Ha30BOTO COCTOSHHMS CIUIABOB, COAEpKaIMX a M 0 (Macc.%) BemecTBa B cooTBETCTBEHHO
[IPY IOHMKEHUH TEMIIEpaTypsl OT t1 1o t2.

. W300pasute crpaBa OT AHArPaMMbI C OMHAKOBBIM MACIITA0OM I10 TEMIICPATypPe U MPOU3BOIBHBIM 10 BPEMECHHU
CXEMATHYCCKUI BU OXJIQKICHHS ITUX CILUIABOB.

. PaccunTaiite Maccy xuakoi (ha3bl 1 KOTMUECTBA BenecTBa B B Hell, ecim obmias Macca cruiaBa N KT, Temreparypa t3, a
cyMMapHoe conep:xkanue B B cmecu (a3 cocrasmuser B (B Macc.%).

3a4eT ¥ 5K3aMeH MOXKET OBITh OPOBCACH JUCTAHIIMOHHO B CUCTEMEC LMS Moodle B BUAC TECCTUPOBAHUA




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpu omeHKke pe3yNbTaTOB 3aLIUTHI OTYETOB MO JaOOPATOPHBIM PabOTaM HCIONIB3yeTcsd OMHApHAS CUCTeMa, KOTopast
IpeaycMaTpUBaeT CIeIYIOIUe Pe3yabTaThl U KPUTEPUU OLIEHUBAHMS:

«3a4TeHO» BBIMONHEHBI BCe 3a/1aHus JTabopaTOpHOH paboTHI, CTYACHT OTBETHII Ha BCE KOHTPOJIBHBIC BOIPOCHI

«He 3auTeH0» CTyIeHT He BBIIOIHHII WIN BBITOTHIII HEMIPABIIIBHO 33JaHHs Tab0paTOpHON paboTHI, CTYAEHT OTBETIII HA
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAaMH HITH HE OTBETUIJI HA KOHTPOJIBHBIE BOIIPOCHI

B cucreme olieHKHM 3HaHUH, yMEHUH ¥ HABBIKOB I10 PE3yJIbTaTaM NPOBEICHHS KOHTPOIBEHOH pabOThI HCHONB3YIOTCS CIEYIOLIIE
KPHUTEPHUH:

PesynbraT onenuBanus Kpurepuu oneHku

«OTnuuHO» 3a MOJTHOE OBNAJICHHE COJep KaHUeM yueOHOro MaTepHana, BIaJeHue NOHATUIHBIM alnapaTtoM, yMeHHe

pemraTh MpakTHYecKre 3aJaqr, TPaMOTHOE, JIOTHIHOE M3JI0KEHHE OTBETA.

«Xopomoy» Ecny cTyeHT OTHO OCBOMI YUeOHBIH MaTepHal, BIajeeT MOHATHIHHBIM alapaToM, OCO3HAHHO PUMEHSET
3HAHUSA JUIS PeIICHUs IPAKTHUECKUX 3a/1a4u, IPAMOTHO U3J1araeT OTBET, HO CoflepKaHue U (hopMa OTBETa UMEIOT HEKOTOpPhIE
HETOYHOCTH

«Y noBnerBopuTenbHO» ECIH CTyieHT 00HApyKMBaeT 3HAHNE U TIOHUMAaHIe OCHOBHBIX TTOJIOXKEHIH Y4eOHOTo MaTepuraa,

HO M3JIaraeT ero HeMOIHO, HETIOCIeJ0BATEIbHO, JOIyCKAeT HETOYHOCTH B ONpE/Ie/ICHNE MTOHATHH, B IPUMCHEHUN 3HAHUH IS
pelIeHus NpaKTUYEeCKUX 3a7a4, He yMeeT 10Ka3aTeIbHO 000CHOBATh CBOM CY KIECHUS

«HeynoBnetrBopurensHo» Ecii cTyneHT nMeeT pa3po3HeHHBIE, OeCCHCTEMHBIC 3HAHUS, HE YMEET BBIICNATH ITaBHOE U
BTOPOCTETICHHOE, JIOIYCKAeT OIMIMOKH B OIPEICIICHNE TOHATH, HCKaXaeT UX CMBICI, 0ECIOPAI0YHO U HEYBEPEHHO N3JIaraet
Matepua, He MOXKeT IPUMEHSATh 3HAHUS JUIS PeIICHUs IPAKTHUECKUX 3a/1a4; 3a OJIHOE He3HAHUE U HEIIOHUMAaHue yuyeOHOro
Marepuana Wi oTKa3 OTBeYaTh

KpuTepnn orieHKH OTBETOB Ha 3a4eTe, IPOBOANMOM B YCTHOH (opme

Ouenka «OTIMYHO» CTaBUTCS, €CIIN

- Ha TEOPeTHYECKUE BOMPOCH! JaHbI Pa3BEPHYThIE OTBETHI, IPU HEOOXOAUMOCTH H3JI0KEH MaTeMa-THUECKUH anmapart ((hopMyIsl,
rpadKH ¥ T.1.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOJIHIBI, PUCYHKH H T.1I., IPABUIIFHO pEIIcHA 3a1a4a

- 00YJAaIONIMICS XOPOIIIO OPUEHTUPYETCS B MaTepHalle, BIafeeT TEPMUHOIOTHEH, IPHBOIUT IPH-MePHI, 000CHOBBIBALT,
aHaJTM3UPYET, BEICKA3bIBAET CBOIO TOUKY 3PEHHs 10 aHATU3HPYEMbIM SBIIC-HUSIM U IpolieccaM, IPaBUIbHO IPUMEHSIET
TIOJTyYEHHBIE 3HAaHHA NIPH PELICHUN NMPAKTUUECKUX 3a1a4. OTBETHI U311araloTcs CBOOOJHO, YBEPEHHO 0€3 MCIIOIb30BaHMs JINCTA
YCTHOTO OTpoca

OmeHka «XO0pOoIIOo) CTaBUTCS, €CITH

- Ha TEOPeTHYIECKUE BOMPOCH! JaHbI MIOIHbIE OTBETHI, HO HMeNIa MECTO HETOUHOCTD B ONPEJEeIeHUH KaKUX-T100 MOHATUH, SIBICHUI
U T.JI. 3aada pernieHa.

- 00yJaIONINICS OPHEHTHPYETCS B MaTepHajie XOPOIIIO, HO TOMYCKaeT OMHOKN MpH (OPMYITHPOB-KE, OMMUCAHIH OTICIBHBIX
KaTeropuu

OreHka «Y IOBIETBOPUTENBHO» CTABUTCSI, €CIH

- Ha TEOPETHIECKHE BOMPOCHI TaHBI OOIIHE HETTOTHBIE OTBETHI

- o0yJaromuiics c1abo OPHEHTHPYETCS B MaTepHaie, He MOXKET PeIIaTh 3a1aui, He MOXKeT IPUBE-CTU IIPUMED, HE MOXKET
aHaJIM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBIeTBOPHTEIEHOY» CTAaBUTCS, €CITH

- He pelIeHa 3a7ava U MPaBIIBHEIA OTBET JaH Ha OAWH BONPOC (JIOO0 HY HA OIMH)

- o0yyJaromuiics B MaTepuae JUCIUILINHBI IPAaKTHUECKU HE OPUEHTHPYETCS, T.€. He MOXKeT JaTh Jaxke OOLIUX CBEACHHH 110
BOIIPOCY.

Kpurepnu orieHKH 5K3aMeHa, MPOBOJMMOTO B TUCTAaHIMOHHON opme B LMS Moodle

85 < IlpoueHnt BepHbix oTBeTOB < 100 - OTIMYHO

70 < IIponeHT BepHBIX OTBETOB < 84 - XOpOIIIO

50 < IIpoueHT BepHbIX OTBETOB < 69 — yJ0BJIETBOPUTEIILHO

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubnmoreka W3narenscTBo, 1o
JI1.1 | KyxoBunxkuit A.A., Ouznueckas XuMus: Y4eOHUK M.: Meramnyprus, 2001
IIBapuman JLA.
JI1.2 |B.B. bynanos, T.H. XuMHYecKass KHHCTHKA: Jlans, 2014

JlomoBa, B.B. PeiOkun | yueOHOE mocoOue

JI1.3 [K.C. Ilonomapesa, B. |Coopruk 3ana4 o pusnuecKkoi M.: MUCHC, 2007
I'. T'yrns, I'.C. XUMHUH: YIeOHO-METOANYECKOE
Huxonsckuit

6.1.2. lonoTHUTeILHAS JINTEpaTypa

ABTOpr, COCTaBUTCIIN 3arnaBue butimoreka I/IBI[aTeJ'ILCTBO, roa




ABTOpBI, COCTaBUTETH

3arnasue

Bbubauoreka

W3naTenbcTBO, rof,

JI2.1 [B.C. boxmrreitn, M.11. | Kpatkwuii kypc ¢pusuueckont M.: MUCHC, 2002
Menpenies XUMUH: Y4eOHO-MeToAnYeCcKas
6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnasue bubaunoreka W3narenbcTBO, rof,
JI3.1 |B.U. I'pezynos, JL®. |Co6opHuK 3amay mo puznyeckoit M.: Yueba, 2003
CeprkeHko, B.A. XUMUH: Y4eOHO-MeToAnYeCcKas
[[TamoBa
JI3.2 |B.W. I'peisynos, JI.O. | dusznueckas xumus: Hoorpowuxk, 2000
CeprxeHKo 11a00paTOpHBIN MPAKTUKYM
JI3.3 | E.B. Hedenona Ouznyeckas xumus Y.1. H® HUTY "MUCuC", 2012
XuMmudeckast TepMOIMHAMHKA:
1a00paTOpHBIN MPAKTUKYM
6.2. Ilepeyens pecypcoB HHOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn « AHTepHET»
31 |H® HUTY "MUCuC" www.nf.misis.ru
72 | KubepJlenunka www.cyberleninka.ru
33 | Poccuiickas Hay4yHas 31eKTpOHHAs OHOIHOTEKA www.elibrary.ru
6.3 IlepeyeHsb NpOorpaMMHOro odecneyeHust
I1.1 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.2 | Bbpaysep Google Chrome
I1.3 |Microsoft Teams
1.4 |Zoom
I1.5 |bpaysep Yandex
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune Bupg OcHaienue

133 VYyeOHas ayJIUTOpHs TUTSt 3aHsaThil | JIex 1 mt. - Cucremusiii 610k Intel Core;
JIEKIIUOHHOTO THIIA, MPaKTHYECKUX 1 wr. - Monutop LCD;
3aHATHN 1 wT. - Okpan HacteHHslin 200x200;

1 mr. - Be6 xamepa Logitech;

1 . - Ilpoextop Acer P1266;

1 wr. - [logBec st MpoeKTopa;

1 mT. - YaeHnyeckas 10CKa;

28 wT. - CTOMN CTyIeHYeCKui;

1 m. - CTon npenojaBaTesIbCKHiA;
56 wr. - Crym;

16 wT. - XKamro3n.

134 Yuebnas  ayautopusa  mus  3adstuid | [Ip 1 wt. - Kommeiorep B coope;
JIEKIIIOHHOT'O TUIA, MIPAKTUYECKUX 1 wr. - Ilpoekrop Acer ¢ NOTOJIOYHBIM
3aHATUI KpETUICHHEM;

1 wT. - DKpaH Ha MTATHBE;

1 mir. - Be6 xamepa Logitech;
1 mT. - YueHnueckas qJ0cKa;
19 mr. - Cron cTy1eH4YecKuil;
37 wr. - Crym;

3 wr. - XKamioszu.
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VYuebnas naboparopus "Xumus"

JIab

I wr. - Kommuexkt o6opyaoBaHus ajst
naboparopun  OOLIE M  HEOPraHW4eCKOM
xumun HO® HUTY MUCuC 04.2.3.0163; 1
IIT.

(Cron-motika aporinas CMCIT 1200, 2 mir.,
cton jaboparopHbiii ¢ smkamu CJISI 1200, 6
mT., Tabyper mabopatopHslii 20 miT., cTeIUIax
JUI XanaToB, | INT., IITaTHB J1aOOPATOPHBIN
MeTajmdeckuii anst Otoperos I19, 5 mr.,
MITaTHB  JTAOOPATOPHBIN U 3aKpeTUICHUS
XUMHUYECKOW Tocyasl W obopynoBanus, 10
IT., Bechl 2JekTpoHHsle BVYJI-200, 1 mr.,
Bechl aHamutmueckue AB-210-01, 1 T.,
IUINTKA  HarpeBaTelbHAas  OJIEKTPHUECKas
II3J1, 4mr., mauctumaarop sabopaTopHsIi, |
wr., pH-mMerp craumonapusii DKCITEPT-001
-3, 4 wr., Kocka menoBas, 1 WIT., TEPMOMETP
anekTpoHHbIl nopratuBHeii UT-15 17K, 15
mIT., MarautHas Memanka [19-6100, 15 miT.,
COCYJl KaJIOPUMETPUYECKUH ISl MPOBENCHUS
nabopaTopHbIX paboT Mo TepMoXuMmuH, 15
IIT., OIMIOOBI THTETbHBIE, 15 mT., HaOOp
Mojeneil KpUCTAUIMYECKUX CTPYKTYp s
JIEMOHCTpauui, 1 mT., TaiMep 3JIeKTPOHHBIN
mudposoit mopratusablii RSTO4167, 1 mr.,
KOJUIEKIIMST MUHEPAJOB U 00pa3loB METaJIOB
U1t ieMoHcTpauuid, 15 mr., Tepmomerp Th-
37, 1 mTt, 6apometp Bb-05M HactenHbIH, 1
mT., Tabauna MeHaeneeBa HacTeHHas, 1 IIT.,
TabNMIa pacTBOPUMOCTH HACTEHHas, | miT.,
HaOOp apeoMeTpoB B  KOHTEHHepe  JIIs
xpaneans AOH-1, 1 mr., pedpakTomerp
uudposoit [13-5200, 2mt.)

1 mir. - AxBaauctiuisarop J13-25CTI6;

1 . - MarautHas memanka 04.2.3.00006;

1 . - Mukpomanomerp MMH-240;

1 wr. - ITeur kamepHas HarpeBarenbHas "[IM
-1000";

2 mt. - Moiika nmaboparopras JIK-1200;

1 wT. - ['a3oaHanu3aTop MpOIECCOB TOPEHHUs
nopratuBHbIi Testo-300M;

1 wt. - ®otokonopumerp KOK-3KM;

2 mwr. - Buckozumerp BITK-4 1.12;

1 mr. - Buckozumerp BITK-1 0.34.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCS

Jnst yenemHoro ocBoeHus Kypea «Dusndueckast XUMHsD» HEOOX0MMO MOCEIIATh BCe BUJIBI yUEOHBIX 3aHATUH (JIEKIUHN, TPAKTHKH,
nabopaTopHBIE Pa0OTHI M KOHCYIBTAIINN) U BBIITOJMHATH CIEAYIOMINE TpaBuiia 00y IeHN:

L. Ha nexnuro ciemyet mpuxXoauTh Oe3 Omo3aHuii, MOATOTOBICHHBIM, IPEIBAPHTEIIFHO BELyYNB MaTepHAT MpeAbIIyIIeit
nexuuu. Eciou naxe nocie Bamieil npeaBapuTenbHOM OArOTOBKM y Bac BO3HUKAIOT TPy JHOCTH B IOHUMaHUM MaTepuara,
HE00XOMMO 3a]1aBaTh BOIIPOCHI JIEKTOPY I10 XOLy OOBSICHEHHSI.

2. Ha mpakTrueckoe 3aHATHE CIeAyeT IPUXOJUTH MOATOTOBICHHBIM: C TETPaAbIO IS MPAKTHUECKUX PadOT, 3aJa9HUKOM,
TeTpabro AT NeKIui. [IpeaBapuTenbHO ClieLyeT BEIyUUTh TEOPETHUECKUIT MaTepHall 10 TeMe MPAKTUYECKOTo 3aHATHS, OBITh
TOTOBBIM K CAMOCTOSITENIBHOM padoTe. B cirydae npomycka nmpakTH4ecKoro 3aHATHs — 03HAKOMBTECh C PEIICHHBIMU 3a7a4aMy
CaMOCTOSITEITFHO HJIM IIPH ITOMOIIM CBOMX ToBapuinei. [ToMHuTe, 9T0 IOMOOHEIE 3a1aun BaM Hajo HaydInThCS penaTh, 9To0bI, BO-
HEePBBIX, 3aIIUTHTH JTa00PaTOPHBIE PAOOTHI; BO-BTOPHIX, PEIIUTH KOHTPOJIBHYIO PaOOTy; B-TPEThHUX — IOMYIHUTH 3a9ET.

3. Ha nabopaTopHyto paboTy ciiefyeT NpUXOIUTh MOATOTOBIEHHBIM: ¢ 1aOOpaTOPHBIM JKypHAJIOM U XajJaToM. Bam Takxke
MOTYT HOTpeOO0BaThCsI KapaHAalll, JINHEIKa, HHXEHEPHBIH KaIbKYJITOp. [IoMHHTE, YTO CBOEBPEMEHHOE BBIITOJIHEHUE U 3AIUTa
nabopaTtopHBIX paboT — Bam mormyck k 3adery. COrlIacHO CITUCKY JTa00pPaTOPHBIX paboT, CIeNyeT CBOEBPEMEHHO, TO €CTh JI0
nabopatopHoii paboThl 0OQOPMIIITE Ta0OpaTOPHBIH KypHai. [lomHHTE, YTO TabopaTOpHBIE PAOOTHI MPOBOIASATCS MO CKOIB3SIIEMY
rpauKy, II03TOMY ONHUCHIBATh HX B XypHAJIE ClIe/lyeT IonapHo, Hanpumep 1 u 2; 3atem 3 u 4. [IpenonasaTens ocrasiser 3a coOoi
MpaBo He IOMYCTHTH Bac k pabote, eciii BeI mpuIum He OATOTOBICHHBIM !

OcBoeHNE ANCLIUIUINHEI TIPETIONaracT Kak IpoBeICHNE TPAJUIIMOHHBIX ay IUTOPHBIX 3aHATHH, TaK 1 pabOTy B 3I€KTPOHHOI
nHpopmarmorHo-o6pazoBarensHOi cpene HUTY «MUCUCy» (DUOC), 9acThio KOTOPOiT HETOCPEACTBEHHO NPeJHAa3HAYCHHOH IS
OCYIIECTBICHHUS 00pa30BaTEIbHOTO Ipoliecca ABIIeTcs DIIeKTPOHHbIH 00pa3oBaTensHbIi pecypc LMS Moodle. O moctynes mo




URL anpecy https:/newlms.misis.ru/ u 1mo3BOJISI€T HCIIOIB30BATh CIIEIHATBHBII KOHTEHT U DJIEMEHTHI JIEKTPOHHOTO 00yUeHHs U
JHMCTaHIIMOHHBIX 00pa3oBaTeNbHbIX TexHoaoruil. LMS Moodle ucromnb3yercs npeuMyIecTBeHHO ISl aCHHXPOHHOTO
B3aNMOJICHCTBHS MEX/y YIaCTHUKaMH 00pa30BaTEeILHOTO IIpoIiecca IIocpeacTBOM ceTh «HTepHeT .

Uto0s1 3 PeKTHBHO UCTIONB30BaTh BO3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO H YCIIEIIHO OCBOUTH TUCIMIUIMHY, HYKHO:

1) 3aperucTpupoBathcs Ha Kypc. st 3TOr0 Hy»KHO MEPEHTH MO CChUIKE ... JIOTWH U Mapoib COBHAJaeT C JIOTHHOM U MapojieM OT
nyHoro kadbunera HUTY MUCHUC;

2)B pyOpuke «B Hauamo» 03HaKOMHTECS C COJCpKaHHEM Kypca, BOIIPOCAMH ISl CAMOCTOSATEIIFHON ITOITOTOBKH, YCIIOBHAMHU
JIOIyCKa K aTTecTanuu, (opMoii IPOMEKyTOUHOH aTTecTaluy (3a4eT/3K3aMeH), KpUTEPHSIMH OLICHUBAHUS U JP.;

3)B pyOpuke «Moamyim», 3aX0s B COOTBETCTBYIOIIHE pa3eibl U3y4aTh yueOHbIe MaTepHabl, pa3MelLeHHbIE ITpernogaBareiieM. B
T.4. TIOJTB30BATECA INTEPATYPOH, pEKOMEHAOBAHHOM IpeTioiaBaTeieM, IIepeXoas 0 CChUIKAM;

4)B pyOpuke «bubmnoTexay BO3MOKHO HOAOUPATH IS BEITOTHEHHS ITICHMEHHBIX Pa00T (KOHTPOIBHEIE, JOMAITHIAE PaOOTHI,
KypcoBble pabOTBI/TIPOEKTHI) JIUTEPATYpY, pazmemieHnyio B 9bC HUTY «MUCHUC;

5)B pyOpuKe «3aaHus» Hy>KHO O3HAKOMHUTBCS C COZICp)KaHUEM 3aIaHHs K MUCbMEHHOI paboTe, CpoKaMH cjadu, KpUTEPUSIMU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBIIOIHUTE PadOTY(bI), OATPY3UTH 37€Ch JKE IS MPOBEPKH. Y TOOHO Ha3BIBaTh (aifi padoThI
cienyromuM obpa3oM (HazBaHHe MpeameTa (cokpaiueHHo), rpynma, ®UO, nara aktyanuzanuu (Ipy IOBTOPHOM pa3MeEIICHUH)).
Hanpumep, Dxonomuka MeanoB .M. BMT-19 20.04.2020. Eciu pabota coaepKUT pUCYHKH, GOPMYJIBI, TO C IEIBI0 COXPAHEHHUS
(hopMaTHpOBaHUS ee HyXXHO NOATpYkaTh B pdf popmare.

Pabora, noarpyxaemas I IPOBEPKH, HOJDKHA:

- coiepKaTh BCe CTPYKTYpPHBIE JJIEMEHTHI: TUTYJIbHBIN JIICT, BBEIEHHE, OCHOBHYIO 4acTb, 3aKIIFOUCHHUE, CITUCOK UCTOUHHUKOB,
HPHIIOKEHUS (TIPH HEOOXOIMMOCTH);

- OBITH O()OpPMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenopaBatens B TeUCHHE YCTAaHOBICHHOTO CPOKa (He Ooliee AecsTu JHel) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapUsIX K
3a1aHHIO PELIeH3MIO0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENILHBIE CTOPOHBI pabOThI, Tak 3aMmedanus. [Ipy Hann4uu B pereH3nn
3aMeUaHMi U peKOMEHIAINH, Hy>KHO BHECTH IIONPABKH B paboTy, IMOATPY3HUTH €€ 3aHOBO IS TOBTOPHOIT poBepkH. [Ipn sToM
Ba)KHO CIIEJUTH 32 CPOKAMH, B TCUCHHUE KOTOPBIX JOIDKHO OBITH BHIOIHEHO 3a1aHue. [Ipu HapyIIeHIH CPOKOB, YKa3aHHBIX
IpernojaBaTesieM BO3MOXKHOCTb MOATPY3UTh PaboTy OCTaeTcs, HO CHCTEMa BHIBOAUT COOOIIEHUE O HapyIleHUu cpokoB. [To
OKOHYaHUH CEMECTPA IOATPY3UTh paboTy HE IOIydUTCS;

6)B pyOprKe «TecTb» MPOUTH TECTOBBIE 3aJaHMUS, OCBOMB COOTBETCTBYIOIINIT MaTeprall, pa3MeIlIeHHBIN B pyOpuke « Momymmy;
7)B pyOpuke «OLEHKN» OTCIEKHUBATH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUSN» YUTATh OOBSIBICHHS, Pa3MElIacMbIe IIPENO/IaBaTelIeM, J1aBaTh OOPaTHYIO CBSI3b;

9)B pyOprke «OOCYXICHUS» CO37aBaTh OOCYKICHUS M YIaCTBOBATh B HUX (00CYKJIAFOTCS OOIIHE MOMEHTBI, BBI3BIBAIOIIHE
BOIIPOCHI y OOJBIMHCTBA IPyIEl). JlaHHas pyOpHKa TakKe MOXKET ObITh HCIOJIb30BaHA TSI B3aUMHOM ITPOBEPKH;

10)posBIATE peryispHyI0 aKTUBHOCTh Ha Kypce.

[TpenMymecTBEHHO JUIsi CHHXPOHHOTO B3aMMOJICHCTBHS MEX/Iy yJYaCTHUKaMH 00pa30BaTeIbHOTO IIPOIIEcca OCPEICTBOM CETH
«HuaTepreT» ucnonpdyercs Microsoft Teams (MS Teams). UT0OBI TOTHOIICHHO MCIIONTB30BATh €TI0 BOSMOKHOCTH HYKHO
ycTaHOBUTH Ipunoxkenue MS Teams Ha mepcoHaNbHBIN KoMIbioTep U Tenedon. CTapocTaM Hy>KHO co3aath rpymnmy B MS Teams.
VYuactue B rpymnmne no3BoiserT:

- CITyIIaTh JICKINY;

- paboTaTh Ha MPAKTHUECKUX 3aHATHAX;

- OBITH Ha CBSI3U C IIPENojaBaTeseM, 3a/1aBasi €My BOIIPOCHI MIIH OTBEUas Ha €ro BOINPOCH! B 00ILEM YaTe IPpyMIIsl B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYHIECTBIISITH COBMECTHYIO paboTy HaJ NOKyMEHTaMH (BKiIagKa «Danibr).

IIpu npoBeneHuN 3aHATHIl B AUCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO Bceraa paboTaTh ¢ BKIIOUEHHOH KaMepoi.
HckmoueHue — eciti npernoaBaTellb MOIPOCUT OTKIIOUUTh KaMephl U MUKPO(OHBI B CBA3U ¢ OonmbInMu moMexamu. Ha aBatapkax
JIOJDKHBI OBITH HCKITFOUUTEIBHO JICIOBEIE (DOTO.

IIpu npoBeneHNN JTEKIINOHHO-TIPAKTHIECKIX 3aHATHI BEAETCS 3aIUCh. DTO JaeT BO3MOXKHOCTE IPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTH IIPUCYTCTBUSI HA HEM HIIH IIPU HEOOXOIMMOCTH BHOBb O0paTUTCS K MaTepHAalLy U 3aHOBO €0 MPOCMOTPETb.
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