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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.B
2.1 TpeboBanus k Hpe}lBa]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 | MarepuanoBeneHue

2.2.3 | JleTanu MallIuH

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

OIIK-1: CnocodeH pemiaTh 3aga4u NpoeccHOHAIbLHOI JesTeJbHOCTH, IPUMEHssI 3HAHUSA (PYHAAMEHTAJIbLHbIX HAYK,
MeTO/JbI MOJeIMPOBAHUS, MATEeMATHYECKOI0 AHAIN3A, eCTEeCTBeHHOHAYYHbIe H 001IleMHKeHEePHbIe 3HAHUSA

3HaThb:

OIIK-1-31 ocHOBHBIE 3aKOHBI (HU3NIECKON XUMHH, 3aKOHOMEPHOCTH MPOTEKaHUS (HU3NKO-XUMHUECKUX MPOIECCOB U
CMEIICHUS] XUMUYECKOTO PABHOBECUS

YMmerh:

OIIK-1-Y1 npou3BOgUTh TEPMOAUHAMUYECKHE PACUEThl; YUTATh (DA30BBIE JHATPAMMBI COCTOSHHS BELIECTBA

Baanern:

OIIK-1-B1 merogamu 1a00paTOPHBIX UCCICIOBAHMUIT: THTPOBAHHEM, KAIOPHMETPHYECKUM METOIIOM, TOCTPOCHUEM KPUBBIX
OXJTAXKICHUS

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pa3nenoB u | Cemectp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIeTeHI U pecypcbl padoThI

Pazgen 1. Xumnueckast
TepMoauHaMuKa. [lepBblii
3aKOH TePMOJIMHAMMKH.
Bropoii 3akoH

TePMOIMHAMHUKH.

1.1 CaMOoCTOsITENIbHOE U3YUYCHHE 2 1 OIIK-1-31 J.1
yuebHoro marepuana B LMS JI1.3J12.1
Moodle:Bseaenue. [Ipeamer D192 33

U cofepykaHne (pU3NIecKoit
xuMuH. OCHOBHBIE pa3/ielibl.
Ucropus pa3sutus
(usndeckoit XuMuKr. MeToabI
(bu3MIeCKOi XUMUH:
TepMOJUHAMHYECKUH,
CTaTUCTUYECKHUNA U
KBaHTOBOMEXaHUUECKUI.
3HaueHne GprU3NIECcKOit
XUMUH IS

MeTamutypruu. /Cp/




1.2

[IepBsiii 3akoH
TepMoauHaMUKU. OCHOBHBIE
TTOHSATHSI TEPMOTUHAMUKH.
DYHKIUN COCTOSHUS U
(hyHKIIMU TIpolecca.
BuyTtpennsis sueprus,
SHTAJIBINS, TEIUIOTa, padoTa.
AHanuTHYECKOE BBIPAXKEHHUE
MIEPBOTO 3aKOHA
TEePMOANHAMHUKH.
TermnoeMKoCTh. 3aBUCIMOCTh
TEIUIOEMKOCTH OT
Temneparypsl. TemioBble

3P HEKTH XUMIIECKHX
peaxumii. 3akoH 'ecca.
TemnoTs! 0O6pa3oBaHus,
CTOpaHMs, arperaTHBIX
IIPEBPALLCHUN, pACTBOPEHHUS,
HENTpaIu3anuu.
3aBUCUMOCTb TEIJIOBOIO

s dexTa peakiuu oT
TeMIlepaTypbl. Y paBHEHUE
Kupxroda. /JIex/

OIIK-1-Y1

J1.1
JI1.3J13.1
01030233

13

CaMOCTOsATETIBHOE H3YUCHHE
yaeOHOro Marepuaiga B LMS
Moodle:BTopoii 3akoH
TepMoanHaMuKH. [Iporiecch
CaMOIIPOH3BOJIBHEIE,
oOpaTUMBIe U HEOOpaTUMEIE.
HampasnenHoctb
CaMOIIPOH3BOJIBHBIX
MPOLIECCOB B IIPUPOIE.
TepmonuHamuueckast
BEpOSATHOCTh. PaBHOBeCHE
Kak HanoOoJee BepOsITHOS
COCTOSIHHE CHCTEMBI.
AHaNUTHYECKOE BHIPAKECHUE
1 (opMyIpOBKa BTOPOTO
3aKOHA TEPMOJMHAMHUKH.
OHTponHs KaKk Mepa
BEPOSATHOCTH. Brruncienue
W3MCHEHHS SHTPOIHH B
Pa3IMYHBIX ITPOIIeccax.
TepmonuHamuueckue
(DYHKIMH U CBSI3b MEXKIY
HIUMH. CBOOO/IHAS SHEPTUSA
P IOCTOSTHHOM 00BeMe
(aneprus ['enpmromnbia) u
TP TTOCTOSTHHOM JTaBJICHUH
(aneprus ['m60ca) kak Mepa
pabotocmocoOHOCTH
CHCTEMBI U KpUTEpUit
HAaIpaBJIeHHOCTH IpoIecca.
3aBUCUMOCTD JaBICHHUS
HACBILICHHOTO Mapa OT
TEeMITepaTypsl. Y paBHEHHUE
Knaysuca-Knaneiipona. /Cp/

10

OIIK-1-B1

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




1.4 CamocTosATeTbHOE H3YUCHHE OIIK-1-31 J1.1
y4ebHoro Marepuana B LMS JI1.3J12.1J13.
Moodle:ITepBsiii 3aK0H 1
TepMonuHaMuKku. Pacuer D152 53
paboThl ra3a B pa3aMyHbIX
TEPMOANHAMUYCCKIX
mporeccax: n300apHOM,

H30XOPHOM, H30TE€PUUECKOM,
anunabatHoM. [ToHsTHe
MOJISIPHOHU U y€NbHOU
teruioeMkocteit. /Cp/

1.5 3akoH ['ecca. Pacuer OIIK-1-Y1 J1.1 P5
TEIUTOBBIX 3(h(heKTOB JI1.3J12.1J13.
peakuuu. DHTATbMUHHBINA 1
(baxTOp. 3aBUCHMOCTD 012233
SHTAJIBIIMU OT TEMIICPATYPHI.
3akon Kupxrodda. /TIp/

1.6 CaMOoCTOsITENIbHOE U3YUCHHE OIIK-1-B1 J.1
yaeOHOro marepuaiaa B LMS JI1.3J13.1
Moodle:BTopoii 3akoH 212233
TEPMOANHAMUKH.

OHTPONHIHEIHA (axTop.
W3meneHue sHTponuu B
CJIOXKHBIX (PU3UKO-
XUMHYECKHUX MPOLECCax.
3aBUCUMOCTb SHTPOIIUH OT
TemIepaTypsl 1 oobema. /Cp/

1.7 Oueprus ['u66ca. DHeprus OIIK-1-31 J.1 P6
I'eabpmrorbia. JI1.3J12.1
HamnpasnenHocts 92 93
XUMHUYECKHUX MIPOLECCOB.
3aBHCUMOCTD OT
HE3aBHCHMBIX ITAPaMETPOB.

KonTpomnpHast pabora Ne
1. /TIp/

1.8 OrnpeniesieHre TerIoThI OIIK-1-31 J.1 pabora B P1

pactBopeHus OypbI /J1a6/ JI1.3J13.2 napax
J3.3
013233

1.9 CaMmocTosTeNNbHOE U3YUEeHUE OIIK-1-V1 J.1
y4ebHoro Marepuana B LMS JI1.3J12.1
Moodle:CrnencTBus u3 3aK0Ha 213233
I'ecca. Pacuer
TEPOJMHAMUYCCKUX (DYHKITHIHA
IIPU CTaHJIAPTHBIX
ycnosusix /Cp/

1.10 | CamocTrosiTenbHOE U3yUeHHE OIIK-1-B1 J1.1 3aHITHE B P7
yuebHoro marepuana B LMS JI1.3J13.1 rnapax B
Moodle: TepmoarHaAMUYECKH D152 33 | KOMIBIOTEPHO
Il aHaNW3 peaxuuu. M Kjacce

[IpakTuueckoe npuMeHeHHE
3akoHa Kupxrogda. Pacuer
(byHKIMI Yepe3 NOCTOSHHbBIE
MHTETPUPOBAHUSL.
Vcnonp30BaHUE IPOrpaMMbl
Excel. /TIp/

Pazgen 2. Xumnueckoe
paBHOBecHe.




2.1

Koncranra paBHOBeCUS U
CHOCOOBI €€ BBIPAXKEHMUS.
TepmonmHaMUYECKHA BHIBOT
3aKOHa JeUCTBUS Macc.
Pacuer cocraBa paBHOBecHOM
CMECH U BBIXOJa IPOLYKTA.
XUMHUYECKHE PEeaKINU B
TeTEPOTreHHBIX CUCTEMAX.
Koncranra paBHoBecHst
TEeTepOTeHHOM peaKklnu.
JlaBnenue nucconuaiuu.
YpaBHeHHE U30TEPMBbI
XUMHUUYECKON peaKLuH.
3aBUCHUMOCTH KOHCTaHTBI
pPaBHOBECHS OT TEMIIEPATYPBHI.
YpaBHEHHE U30XOPHI U
n300apsl peakun. /JIex/

OIIK-1-31

JI1.1J11.2

JI1.3J12.1J13.

1
012233

2.2

CaMmocTOsTENIbHOE U3YUEHUE
yuaebHOro marepuana 8 LMS
Moodle: TertoBas Teopema
Hepucra. Ioctynar IInanka.
Beruncenne abCOMOTHBIX
3HaueHui aHTponuu. Pacuer
paBHOBeCHH 110 TabMIam
CTaHAAPTHBIX 3HAUCHHUH
TEePMOANHAMUUECKUX
¢dynkuwmii /Cp/

10

OIIK-1-V1

J1.1

JI1.3J12.1J13.

1
01030233

23

CamMocTosATenbHOE U3YUYCHUE
yaeOHOro Marepuaiga B LMS
Moodle: Xmmuaeckoe
paBHOBecHE B
OZIHOKOMITOHCHTHBIX
CHCTEMaXx M IPOCTHIX
cmecsx. /Cp/

OIIK-1-B1

J1.1

JI1.3J12.1J13.

2
013233

24

W3yuenue paBHOBECHS
TOMOI€HHOW peaKiuu B
pactBope /J1a6/

OIIK-1-31

JI1.1J11.2

JI1.3J12.1J13.

2
012233

pabota B
napax

P2

2.5

CaMocTOsATETbHOE H3yUCHHE
y4ebHoro Marepuana B LMS
Moodle:Pacuet coctaBa
PaBHOBECHOM CMECHU Ta30B
IpU U3MEHEHUHU
TEMITEpaTypBI ¥ 00ILETO
nasieHust. CmeleHue
XAMHUYECKOTO PaBHOBECHS IO
npuniuny Jle-1llatense. /Cp/

OIIK-1-Y1

JI1.1J11.2

JI1.3J12.1J13.

3
012233

Paznen 3. Teopus
PacTBOPOB.




3.1

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:PacTBopsr
HE3JIeKTPOJIHUTOB.
[TapuuaneHble MOJIIpHBIE
BEJIMYMHBI. Y paBHEHUS
I'u66ca-/rorema. MneanbHbie
pacTtBOpbL. Pa3baBnenHbIe
pacTBOpHl. 3aKOHBI
pa30aBICHHBIX PaCTBOPOB.
PacTBOpUMOCTB ra30oB B
JKUKOCTAX. 3aKkoH ['eHpu.
PacTBOprMOCTS ra3oB B
MeTaiax. 3akoH Payss.
3aKoH pacrpeaeneHus.
CoBeplLeHHbIE PAaCTBOPBHI.
XVUMUYECKUH TTOTEHITHAI
KOMITOHEHTA COBEPIICHHOTO
pacTtBopa. PeanbHbie
PacTBOpBHI.
Tepmonunammaeckast
aKTUBHOCTL. MeToabI
OIpeIesIeHUs] aKTUBHOCTH
KOMITOHEHTOB

pactBopa. /Cp/

OIIK-1-31

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

32

CamocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle: Teopust pacTBOpOB.
PaBHOBecue mexmy
pacTBOPOM H TApOM
pactBopuTeis. 3akoH Payis,
3akoH ['eHpm, ciencrausi.
Brlpakenus KoHLIEHTpauui
pactBopoB. /Cp/

OIIK-1-Y1

JI1.1J11.2
JI1.3J12.1J13.
2
0102353

33

CaMocTosATeNBbHOE H3YYCHHE
yaeOHOro Marepuaiga B LMS
Moodle:ITaprmansHele
MOJIbHBIC BETHYHNHBL. 3aKOH
I'n66ca-drorema. /Cp/

OIIK-1-B1

JI1.1J11.2
JI1.3J12.1J13.
3
013233

34

CaMoCTOATETTIFHOE H3YUCHHE
yaebHoro marepuana 8 LMS
Moodle:Bripaskenue
KOHIIEHTpAIUil pacTBOPOB.
Pemenue pacueTHbIX

3agaud. /Cp/

OIIK-1-31

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

3.5

CaMocTOsATETbHOE H3YyUCHHE
y4ebHoro Marepuana B LMS
Moodle:Pacuer 3amad Ha
MOHIDKCHUE U TIOBBIIICHUE
TeMIepaTyp 3aMep3aHusi 1
KUIIEHHSI PacTBOPOB.
ITpumenenue 3akoHoB I'enpu
u Payms. /Cp/

OIIK-1-B1

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

Pasgen 4. ®a3oBuIe
paBHOBecHS B
MHOTOKOMIIOHEHTHBIX
cHCTEMAaX.

4.1

OcHOBHBIE TOHATUS: (a3a,
KOMITOHCHT, YHCIIO CTETICHEH
cBoOobI. [IpaBuiio da3
I'mb6ca. Auarpamma
COCTOSIHUS
OJIHOKOMITOHEHTHOH
cucreMsl. TepMuueckuit
aHanu3. Kpusbie
oxnaxaeHus. /Jlex/

OIIK-1-31

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




4.2 CamocTosATeTbHOE H3YUCHHE 4 OIIK-1-Y1 J1.1
y4ebHoro Marepuana B LMS JI1.3J12.1J13.

Moodle: qrarpammet 2
JIByXKOMIIOHEHTHBIX CHCTEM: D152 53
C IOCTOM YBTEKTHKOM; C

OTrpaHUYCHHOHN U

HEOTpaHWYCHHOUN

PacTBOPUMOCTBIO B TBEPIOM

COCTOSIHUH; ¢ 00pa30BaHHEM

YCTOMUYUBBIX U

HEYCTOWYHBBIX XUMUUECKUX

COCIMHEHHUI.

TpexKOMIOHEHTHEIE

cuctembl. Yuenue KypHakoBa

1 PU3UKO-XUMHUIECKUN

anamms /Cp/

4.3 XHUMHUYECKOE paBHOBECHE B 2 OIIK-1-B1 J.1 pabota B P8
JIBYXKOMIIOHEHTHBIX JI1.3J12.1J13. rpymnmnax
cucremax. ®azoBbie 3
nuarpammsbl. [loctpoeHue u 213253
WHTEPIPUTAIUS (a30BBIX
nuarpamm. /TIp/

4.4 [Toctpoenue auarpaMmebl 2 OIIK-1-31 J1.1 pabora B P3
IUTaBKOCTH CHUCTEMBI JI1.3J12.1J13. rpymnmnax
Ha(TaTMH- 2
nmudennnamus /J1a6/ 313233

4.5 CaMocCTOsTEIbHOE U3YUYCHHE 10 OIIK-1-Y1 J1.1
yuebHoro marepuana B LMS JI1.3J12.1J13.
Moodle:TTpumenenune 1
[IPaBUJIA PblUara K pelieHuIo 012233
npakTudeckux 3agad /Cp/

4.6 CaMmocTosITeNNbHOE H3YUECHUE 4 OIIK-1-B1 J1.1
y4ebHoro Marepuana B LMS JI1.3J12.1J13.
Moodle:Yrtenue auarpaMMel 3
"JKene30-1eMEeHTHT" . 313233

MOCTPOEHUE KPUBBIX
OXJIKICHUS, PEIICHHE
3amad. /Cp/

Pazgen 5. OcHoBbI
CTATHCTHYECKOM
TePMOTHUHAMHKH.




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-1-31

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

52

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

OIIK-1-Y1

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

53

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

OIIK-1-B1

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

KM1

54

3auet /Cp/

OIIK-1-Y1

J1.1
JI1.3J12.1J13.
2
0102393

KM3

Pa3znes 6. dnexTpoxumus

6.1

CaMOCTOsATENbHOE U3YUECHUE
yuebHoro marepuana B LMS
Moodle:PacTBopsI
JIEKTPOJIUTOB. DHEPIHsl
KPHUCTAIUTHUECKOH PEIIeTKH
SHEPIusl CONbBATALMU HOHOB.
CuiteHBIE U c1a0bIe
JNIEKTPONUTHL. AKTHBHOCTB
anexkTponuToB. MloHHas cuia
pactBopa. CriocoOsI
OIpeeIeHHS
K0d(pPULIMEHTOB aKTUBHOCTH
anektponuToB. /Cp/

OIIK-1-31

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




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-1-Y1

JI1.1 J11.3
013233

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-1-B1

J1.1
JI1.3J12.1J13.
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-1-31

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-1-Y1

J1.1
JI1.3J13.1
0102393

6.6

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

OIIK-1-B1

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

6.7

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

OIIK-1-31

J1.1
JI1.3J13.1
010233




6.8 CamocTosATeTbHOE H3YUCHHE OIIK-1-Y1 J1.1
y4ebHoro Marepuana B LMS JI1.3J12.1
Moodle:OcHoBEI TEOpHH 313233
JIEKTPOJIUTUYECKON
nucooumanuu /Cp/

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

6.10 [ CamocTosiTenbHOE U3yUCHHE OIIK-1-31 J.1
yuebHoro marepuana B8 LMS JI1.3J12.1J13.
Moodle: Teopetnueckue 3
OCHOBBI ITPOLIECCOB 0102233
OKHCJICHHS-

BoccraHoBieHus. /Cp/
Pasznen 7. Indpdysus

7.1 CaMmocTosITeNNbHOE U3YUECHUE OIIK-1-31 J.1
y4ebHoro Marepuana B LMS JI1.3J12.1
Moodle:SIBenus neperoca B 213233
rasax, TBep/bIX Telax,

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

i dy3un ¢ MOABUKHOCTBIO.
Mexanusm nuddy3un B
TBEPABIX TETAX U

sxuakoctax /Cp/

7.2 CaMocTosATENbHOE U3YUECHUE OIIK-1-Y1 J1.1
y4ebHoro Marepuana B LMS JI1.3J13.1
Moodle:Inddysus. Pacuer 313233
koo Punmenrta nuppysun.

Bsi3xocts /Cp/

7.3 CaMOoCTOsITENNbHOE U3YUCHHE OIIK-1-B1 J.1
yaeOHOro Marepuaiga B LMS JI1.3J12.1
Moodle:pons mporecca 313233
muddysun B
TIPOU3BOJICTBEHHBIX
nporeccax. /Cp/

Pazgen 8. IloBepxHocTHBIC
SIBJICHHS U /ICOPOIMs

8.1 CaMOCTOsITENIEHOE U3YUYCHHE OIIK-1-31 J.1
y4ebHoro Marepuana B LMS 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-1-Y1

J1.1
JI1.3J13.1
01030233

83

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

ancop6uuu /Cp/

OIIK-1-B1

J1.1
JI1.3J12.1
012233

8.4

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

OIIK-1-31

J1.1
JI1.3J13.2
010233

8.5

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

OIIK-1-Y1

J1.1
JI1.3J12.1
012233

8.6

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

OIIK-1-B1

J1.1
JI1.3J13.3
013233

8.7

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

OIIK-1-31

J1.1
JI1.3J12.1
01030233

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-1-Y1

J1.1
JI1.3J12.1J13.
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-B1

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-1-31

JI1.1J11.2

JI1.3J12.1J13.

1
012233

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-1-Y1

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

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/

OIIK-1-B1

JI1.1J11.2
JI1.3J13.2
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-1-31

JI1.1J11.2

JI1.3J12.1J13.

1
0102393

9.5

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

OIIK-1-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-1-B1

J1.1

JI1.3J12.1J13.

3
013233

9.7

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

OIIK-1-31

JI1.1 J11.3
013233

P9




9.8

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

OIIK-1-Y1

J1.1
JI1.3J13.1
01030233

9.9

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

OIIK-1-Bl1

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-1-31

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

10.2

OmnpeneneHue CKOPOCTU
peakiuy HoMUpOBaHHS
areroHa /J1a6/

OIIK-1-B1

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-1-31

J1.1
JI1.3J12.1
012233

11.2

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

OIIK-1-V1

J1.1
JI1.3J13.1
013233

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

OIIK-1-B1

J1.1
JI1.3J12.1
0103233




11.4 | CamMocTosITeNbHOE U3yUCHUE 2 1 OIIK-1-31 J1.1
y4ebHoro Marepuana B LMS JI1.3J13.2
Moodle: ATomHbIE U 213253
MOJIEKYJISIPHBIE CIIEKTPBHI.
Kontponbnas padora Ne
2 /Cp/
11.5 | CamocTosATenbHOE U3yueHUE 2 1 OIIK-1-Y1 J.1
yuebHoro marepuana B LMS JI1.3J12.1
Moodle:Posib MonexymsipHOn 212233
CIIEKTPOCKOITH B Pa3BUTUH
MIPOMBIIIIIICHHOTO
npousBoacTaa. /Cp/
11.6 | 3auer /Cp/ 2 1 OIIK-1-B1 J1.1 KM3
JI1.3J13.3
313233
Paznen 12. [loaroroBka K
KOHTPOJIbHBIM
MEpONPHITHIM H
BbINOJHSEMbIM padoTam
12.1 O0beM yacoB 2 4 OIIK-1-31 JIT.1J12.1J13.
CaMOCTOSITETILHOM PabOTHI Ha OIIK-1-Y1 1
noarotoBky k KM /Cp/ OIIK-1-B1 213253
12.2 | O0bem vacoB 2 18 OIIK-1-31 JI1.2J12.1J13.
CaMOCTOSITETILHOM PabOThI Ha OIIK-1-Y1 2
noarotosky k BP /Cp/ OIIK-1-Bl1 012233
5. ®OHJ OLHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoabHble MeponpusATHS (KOHTPOJIbHAsSI PafoTa, TecT, KOJJIOKBHYM, 3K3aMeH H T.I), BONPOCHI LISt
€CaMOCTOSITeIbHOM NMOAT0TOBKHU
Kon KonTponbHoe l_lldioffﬂeMLIe B
KM O — ZMKATOPBL OTIPOCHI JIJISI TOJITOTOBKH
KOMITeTeHIIU ]
KM1 KOHTposbHas padora | OIIK-1-31 JlomarHss KoHTpoabHas pabota Ne 1 TepMoarMHAMHYECKUI aHATN3

Nel

peakun
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;0IIK-1-
Bl

®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

3a4cT

OIIK-1-31;0I1K-1-
V1

Paznen 1. Xumuueckast TepMOgHAMHUKA.

1. OcHOBHbIE NOHATHUS TEPMOAUHAMUKH. DYHKIUHU COCTOSHHS
1 QyHKIMHN mporecca.

BHyTpeHHss SHEepTHsL, SHTAIBIN, TEIUIOTa, paboTa.

2. AHanuTH4eckoe BbIpakKeHHUE MEPBOro 3aKOHA
TEepMOANHAMUKH. Brraucnenne

paboTHI CHCTEMBI B TIpOIieccax: H300apHOM, H30XOPHOM,
HU30TEPMHUIECKOM,

a1MabaTHIECKOM.

3. Teri0oeMKOCTb. 3aBUCUMOCTh TEIUIOEMKOCTU OT
TeMIIePaTypHL.

4. TernoBble 3(hhekThl XuMHUECKUX peakiuid. 3akoH 'ecca.
Temnors! oOpa3oBaHus,

CTOpaHMs, arperaTHRIX MPEBPAICHNH, PACTBOPECHUS,
HeNTpaIu3anum.

5. 3aBHCHUMOCTB TEII0BOro 3phexra peakuuu oT
TemIiepaTypsl. YpaBHeHue Kupxroga.

6. ITpomeccs! caMONpON3BOJIEHEIE, 0OPATHMBIE M HEOOpaTHMBIC.
TepmonuHamMuueckas

BEpOSITHOCTh. PaBHOBecHe Kak Hanbolee BEPOITHOE COCTOSHHE
CHCTEMBI.

7. AHanuTHYeCKOe BhIpaKeHUE U (JOPMYIHUPOBKA BTOPOTO
3aKOHA TEPMOJMHAMUKHU.

DHTponHs Kak Mepa BepOsTHOCTH. BerarcieHne n3MeHeHN s
SHTPOIHUH B Pa3INIHBIX IIPOIIEC-CaX.

8. TepmoauHaMuveckue QyHKIUH U CBSI3b MEXKILy HUMH.
CBoOozHast 3HEPTHS NIPU TOCTOSTHHOM

o0beMe (9Heprus ['enpMrosbiia) U pu TTOCTOSITHHOM JaBJICHUN
(aneprus ['m606ca) kak

Mepa paboTOCHOCOOHOCTH CUCTEMBI M KPUTEPHI HANIPaBICHHOCTH
npolrecca.

9. 3aBUCUMOCTb AABICHUS HACBHILEHHOIO Mapa OT
TeMieparypsl. YpaBHenue Kiaysuca-Knanelipona.

Paznen 2. Xumuueckoe paBHOBeCHE

1. KoHcranTa paBHOBECHS H CIIOCOOHI €¢ BhIpakeHns. Pacuer
COCTaBa PaBHOBECHOH cMecH

U BBIXOJa IPOJYKTA.

2. XAMHIYecKre Peakiiy B TeTePOreHHBIX CHCTEMaX.
KoncranTa paBHOBECUS TeTEpOreHHOM

peaKIuH.

3. Pacuer paBHOBecuii 110 TabIMIAM CTaHAAPTHBIX 3HAYCHUI
TEPMOANHAMUYECKHUX (HYHKIHH.

Pazgen 3. Teopust pacTBopoB

1. [MapuuansHbIe MOJISIPHBIC BEIMYUHBL. Y paBHeHUs [ n60ca/lrorema.
2. UneanpHBIe pacTBOpEL. Pa30aBieHHBIE pacTBOPHI. 3aKOHEI
pa30aBICHHBIX PaCTBOPOB.

3. PacTBOpUMOCTb I'a30B B KHUIKOCTAX. 3aKOH I eHpH.
PacTBOpHMOCTB Ta30B B METaNIaX.

3axoH Payus.

4. 3aKoH pacIpeeneHHs.

5. PeanbHble pacTBopsl. TepMoauHaMuieckast akTHBHOCTb.
Paznen 4. da3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CUCTEMAaX
1. OcHOBHBIC TOHATHS: (ha3a, KOMIOHEHT, YUCIIO CTETICHEeH
cBobozp!. [IpaBuio ¢a3 ['nbbca.

2. JlnarpaMma COCTOSIHUSI OTHOKOMIIOHEHTHOH CHUCTEMBI.

3. Kpusble oxnaxaeHus. JJuarpaMmbl IByXKOMIIOHEHTHBIX
CHCTEM: C TIOCTOM IBTECKTUKOM; C

OrpaHUYEHHON ¥ HEOTPAaHUUEHHON paCTBOPUMOCTBIO B TBEPIOM
COCTOSIHUH; ¢ 00pa3oBaHHEM

YCTOMUYUBBIX U HEYCTOMYKBBIX XUMUUECKUX COCTUHECHUN.
Paznen 5. OcHOBBI CTATUCTHYECKON TEPMOANHAMUKH

1. da3oBoe npocTpaHCTBO. 3aKOH pacnpeneneHus bombimMana.
2. PacnipenienieHre MOJIEKYJI Ta3a O HMITYJIECaM H KOOPANHATAM.
3. 3aKoH pacHpeseNeHHs S3HEPTUH MO0 CTETIEHSIM CBOOOIBI.
KBaHTOBas Teopus TEMI0EMKOCTH.

4. BeraucrieHne TepMOAMHAMUYECKIX (DYHKIMH ¥ KOHCTAHTEI
PaBHOBECHS C UCIIOTH30BAHUEM

CYMM COCTOSIHUI.




5.2. Ilepeyens padoT, BbinoHseMbIX 110 AucuuiuinHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Hasparue IIpoBepsiembie
WH/IUKATOPbI Coneprxanue padoTbl
paboTsI paboTsI N
KOMIIETeHIUH
P1 nabopaTopHast OIIK-1-31 1. 3akoH ['ecca u cnenCTBUS U3 HETO.
paborta Nel 2. IToHsATHE TEIUIOEMKOCTH, CAUHHUIIBI H3MEPEHUS, (PH3MICCKUI CMBICI.
Onpenenenue 3. 3aBHCHUMOCTH TEIIOBOTO 3()(heKTa peaKuy OT TEMIEPaTypEHI.
TETIOTHI
pacTtBopeHHs Oypbl
P2 nabopaTopHas OIIK-1-Y1 1. Coopmynupyiite npunnun Jle-Illarense.
pabota Ne2 2. Kakue GakTophl BIHUSIOT HA CMEIICHUE XMMUIECKOTO PABHOBECHSI?
N3zyuenne 3. Belpa3uTe KOHCTaHTy paBHOBECHUS AJIS 3a/laHHOM FOMOTEHHOM
paBHOBeCHs peaxiuu.
TOMOTEHHOM 4. BoIpasznuTe KOHCTAHTY paBHOBECHS ISl 33/1aHHOM reTepOreHHOM
pEaKIiy B pacTBOPE PEaKIIiH.
5. Kak HaliTH KOHCTaHTY PaBHOBECHS SKCIEPHMEHTAIBHO?
6. Kak cBsi3aHa KOHCTAHTa PaBHOBECHS C TEPMOAMHAMHYECKUMHU
BEIMYUHAMU?
P3 nabopaTopHast OIIK-1-B1 1. TpaBuiio ¢a3 'nb6ca. Pacyer creneHei CBOOOIBI CHCTEMBI B
pabora Ne3 3aJTaHHBIX TOYKaX.
[MocTpoenue 2. Ycranosienue gpa3oBoro cocraBa o01acté (pa3oBoil 1uarpaMmbl.
JuarpaMmbl 3. KpuBble oxiaxieHus 1o ($pa3oBoil JruarpaMmme.
TUTAaBKOCTH CHCTEMBI 4. Meton moctpoeHus (a30BOi JHarpaMMbl 10 KPUBBIM OXJTAXKICHHUS.
HaranuHIu(eHIa CymurHocTs MeToaa
MUH 5. Pemienue 3aa4 1o mpaBuily pelyara.
P4 naboparopHas OIIK-1-31 1. 3anucarh ypaBHEHUE peaklUy HOJUPOBaHUS allETOHA.
pabota Ne4 2. 3anucarb BbIpaXEHHE CKOPOCTH PEaKLUU.
Omnpenenenne 3. Onpenenuts NOPAAOK peakuuu. ['padudeckuii MeTo.
CKOpPOCTH PEaKLUU 4. MeTtouKa 9KCIIEpUMEHTANbHONW PabOTHI
HonupoBaHus
arieToHa
P5 MPaKTHYECKOE OIIK-1-31 3akoH ['ecca. PacueT TemnoBbix 3¢ (ekToB peakiui. DHTATbITHHHBINA
3ansaTue Nel (hakTop. 3aBUCUMOCTD SHTAIBIINU OT TeMIeparypsl. 3akoH Kupxrogda.
P6 MIPaKTUYECKOe OIIK-1-Y1 Oueprus ['m66ca. Dueprus [enpmronbia. HampasieHHOCTH
3aHsTHE No2 XUMHYECKUX MIPOLECCOB. 3aBHCUMOCTh OT HE3aBUCHMBIX IaPaMETPOB.
KonTponbHas pabora Ne 1.
P7 MIPaKTHYECKOe OIIK-1-V1 CaMocToATeTbHOE H3YUeHHe yueOHoro Mmarepruana B LMS
3aHgaTHe No3 Moodle: TepmomunaMudecknii ananu3 peaknuu. [IpakTundaeckoe
npuMeHeHue 3akoHa Kupxrodda. Pacuer ¢yHKImit uepe3 moCcTOsSHHBIE
uHTerpupoBanus. Mcnons3oBanue nporpammsl Excel.
P8 MIPAKTUYECKOE OIIK-1-Y1 XHMHUYECKOE PaBHOBECHE B ABYXKOMIIOHEHTHBIX cucteMax. da3oBble
3aHsTHEe Nod nmuarpaMmel. [TloctpoeHne n nHTEpIIpUTanis (HAa30BBIX AUATPaAMM.
P9 MIPAKTUYECKOE OIIK-1-Y1 Kuneruka. DHeprus akTUBalluK, BIMSHUE TEMIEpaTyphbl HA CKOPOCTh

3aHgaTHe No5

pCaKkuun. Kunernka ciioxHBIX peaKuHﬁ




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

Ok3aMeHaMOHHBIHN OueT Ne(

1. CpaBHuTE (pOpMYJIBI BEIPRKCHUS 3aKOHA Payins 1uist pacTBOPOB HEANEKTPOINTOB M AIEKTpoinToB. [losichute
(bu3MUECKHI CMBICI H30TOHUYECKOT0 KoddduIreHTa.
2. ChopmynupyiiTe OCHOBHOM TIOCTYNAT POPMAaTbHON KHHETHKH. J[J1s1 ypaBHEHUS
A + 2B =3]1 + C 3anumuTe BbIpa)keHHE CKOPOCTH MPSIMON PeakLuH, ONpeaeuTe 00N MOPSIOK PEaKIIUH.
3. Uucras Boga kunut npu temmnepatype 373K. IIpu kakoii TemnepaType OyIeT KUIETh PacTBOP XJI0pUaa KaabLus,
copepxkanmit 3,291 B 100 r Bogpl. D0ymumockonuyeckas MocTostHHAs BoAs!I paBHa 0,516, cTereHp IUCCONMAINN XJIOPH/IA KaIbINs
0,68.
TIpumepHslii Ouner gomarnaen pabotsr Ne 1
TepMoarHAMHUYECKHI aHAIN3 PEaKInu

1. DOPMVYJIMPOBKA 3AJJAHUA

1.1. Uccnenosauue 1
Jns peakuuu: ...(CM. BApHAHT 33aHKA)
BBITIOJTHUTD CIIETYIOIIEe:

1.1.1. CocTtaBUTh ypaBHEHHE 3aBUCUMOCTH OT Temriepatypsl BenuanHbl = f (T), rerutoBoro agdexra = f(T) u u3meneHust
sutpornuu = f(T).

1.1.2. BbaucanTh BETUYUHBI — MPU TEMIIepaTypax:

... K. Tlonmy4eHnbIe 3HaYECHUS UCTIONB30BATh IPH IIOCTPOCHUH TPAUKOB
B koopauHaTtax —— —T; — T; - T; - T; In Kp—-T; u — 1/T.

1.1.3. JlaTb TEpMOAMHAMUYECKHH aHAJIN3 peaKMU HA OCHOBAHUH MOTYy4YEHHBIX PE3yIbTaTOB.

1.1.4. TTons3ysce rpadukxom InKp — 1/T, BeBecTH pHOMIMKEeHHOE YpaBHEHHE BHIA

=A/T+ B, rae A, B — mocTOsSIHHBIE H OIICHUTD CpeHee 3HAYCHUE TEIUIOBOTO 3 (eKTa peakuy B H3yICHHOM HHTEpBAJe
TeMIepaTyp..

1.2. UccnenoBanue 2

1.2.1. Ucnone3ys npasmio a3 ['nb6ca, st paccMaTpruBaeMoid CHCTEMBI ONPEACTUTh KOMHIecTBa (a3, He3aBUCUMBIX
KOMIIOHEHTOB U YHCIIO CTeNeHeH CBOOOIbI.

1.2.2. YcTaHOBUTH HaNpaBJIEHUE CMELIEHUS COCTOSIHUS PABHOBECHS pacCMaTpUBAEMOi
CHCTEMBI TIPH:
a) yBeIMYEHHH JaBlIeHUS (IOCTOSHHASA TEMIIEPATypa);
0) yBeIMUYeHUN TeMIepaTyphl (IOCTOSHHOE JaBJICHHE).
IMpumepHsIit Ounet goMarrHel paboTsl Ne 2
Tema: ®a30BbIe paBHOBECHS B IByXKOMITOHEHTHBIX CHCTEMAaX.
Brrueptute quarpamMmy cocTosiHUSA clcTeMbl A-B B koopanHaTax Temreparypa — coctaB (MaccoBas 1o B). [luarpammy BeiGepute
COOTBETCTBEHHO BapUAaHTY.
* YKakuTe, Kakne XMMHIEeCKHe COSTHHEHHS eCTh B CHCTEME, NX YHCII0, XapaKTep IUIaBJICHUS, XAMUIECKIHA COCTaB.
* OTMeThTe TMHUM IUKBUIyca, conuayca. Onpenenure mojs yCcToHIuBocTH (as.
* VKaxkuTe, eCThb JIU B CUCTEME JIMHUY Oe3BapUaHTHBIX PABHOBECHH, U KaKUM TeMIlepaTypaM OHHU oTBeuaroT. Onpenenure
COCTaBBI PaBHOBECHBIX (ha3 M HAITUIINTE YPaBHEHHS IPEBPALICHHUMH, IIPOTEKAIONIUX IIPH OTBOE TEIUIA ITPH KaXKIOW M3 yKa3aHHBIX
TEMITEpaTyp, OTBEUAIONINX O€3BapHAHTHBIM PAaBHOBECHSIM.
* [Ipocneaute 3a n3MeHeHHEM (Pa30BOr0 COCTOSHUS CILIaBOB, coAep Kalux a u 6 (macc.%) BemiecTBa B cooTBETCTBEHHO
IpU MOHMKEHNUH TeMIIEpaTypsl OT t1 1o t2.
* M300pasuTe cmpaBa OT IHarpaMMBbl ¢ OOMHAKOBBIM MacIITabOM I10 TeMIlepaType 1 MPOU3BOJIBHBIM TI0 BPEMEHN
CXeMaTHIECKUH BUJ OXJIQKICHHS ITUX CILUIABOB.
* Paccunraiite Maccy xunkoi (a3bl 1 KoaM4ecTBa BenecTsa B B Held, ecim oOmast Macca crutasa N Kr, Temneparypa t3, a
cyMMapHoe conepkaHue B B cmecu (a3 cocrasiser B (B Macc.%).
3adeT 1 3K3aMEeH MOXKET OBITh IIPOBE/ICH AUCTAHIIMOHHO B cucteMe LMS Moodle B Buzie TecTrpoBaHus




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
93 | Poccuiickas HayuHast SIeKTpOHHAsE OUOIMOTEKa www.elibrary.ru
6.3 IlepeyeHsb NpOorpaMMHOro odecneyeHust
IL.1 Microsoft Office 2007 Russian Academic OPEN No Level
I1.2 | Bbpaysep Google Chrome
I1.3 | Microsoft Teams
1.4 |Zoom
I1.5 |bpaysep Yandex
I1.6 | Adobe Reader
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQeCcCHOHAIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenwne Bupg OcuHarenue

133 VYuebnast  ayguropus A 3aHsTuit | IIp 1 . - Cucremssrit 610k Intel Core;
JIEKIIUOHHOTO THIIA, MPaKTUYECKUX 1 wr. - Monutop LCD;
3aHIATHN 1 wr. - Okpan HacteHHBINH 200x200;

1 mrT. - Be6 xamepa Logitech;

1 wr. - ITpoektop Acer P1266;

1 wr. - [TogBec as npoexTopa;

1 mT. - YaeHndeckas I0CKa;

28 wr. - CTON CTYAEHYECKU;

1 mr. - CTon nmpenoaBaTeNIbCKHiA;
56 wr. - Cryum;

16 mr. - XKanrosu.

134 VYuebnast  ayguropus A 3aHsTuit | Ip 1 . - Kommsrorep B coope;
JIEKITUOHHOTO TUIA, MPAKTUYECKUX 1 wr. - Ilpoekrop Acer ¢ NOTOJIOYHBIM
3aHATHI KpETUICHHEM;

1 mr. - DKpaH Ha IUTATUBE,

1 wr. - Be6 xamepa Logitech;
1 wr. - YueHnueckas J0CKa;
19 wr. - Cron cTyIeH4YecKuii;
37 mr. - Crym,

3 . - XKaito3u.
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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 ¢ smukamu CJIS 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 mrt. - Moiika maboparopras 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.




141 VYuebnas naboparopus "Xumus" JIa6 I mr. - Kommnekc yde6HOro 060pynoBaHUS

JUTSL HPOBE/ICHHS 9KOJIOTHYECKOTO
npaktukyma 04.2.3.0.195;
(MuHB-3KCTIpecc-1a00paTopus "TTuenxa-
Y/m", lmr, pH-metp, 1 mT., TECT-KOMIUIEKT
PK-BIIK, 1 IIT., KOMILJIEKT
nmabopaTopHBIX PabOT UL  yYalIerocs,
IIT.)

1 mr. - pH-metp Checker-1;

3 mr. - Koanykromerp Hanna DIST 1;

1 mwr. - Kornykromerp Dist04.2.3.0160;
1 wr. - pH-merp AHUOH-4100;

KapMaHHBIH;

1 mwr. - Caxapumetp CVY-5;

1 . - [onsipumerp nopratusHseii [1-161;
1 . - Pedpakromerp UPD-464;

2 . - Onexrpomuta (1xoHpOD.);

1 wr. - AxBaguctuiuisarop J3-25 "CII6";
1 wr. - Tenzuomerp K-6 KRUSS;

"Xumus'";
YHHUBEPCAJbHBI;

HTR-120CE;
1 . - UcTouHnk moctossHHOro Toka b5-45;
6 mr. - Crom  mabopaTOpHBIH
TEXHOJIOTUYECKOU IIPUCTABKOM.

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

Jlns ycnenmrHoro ocBoeHust kKypca «Pu3ndeckast XuMus» He0OXOAMMO IOCEIATh BCE BHAB! YI€OHBIX 3aHATHH (JEKIUH, IPAKTUKH,
nabopaTopHbIE PAOOTHI U KOHCYIBTALIMN) U BBINOIHATH CIEAYIOMINE TPaBUIa O0yIEHUS:

1. Ha nexuuro ciemyet mpuxomuTh 0e3 Ormo31aHui, MOATOTOBICHHBIM, TIPEIBAPUTEIIFHO BELYYHB MaTepHai MpeablIyIeit
nexuuu. Ecau gaxe nocie Bamiel npeaBapuTenbHON NOATOTOBKY Y Bac BO3HUKAIOT TPy JHOCTH B IOHUMAaHUM MaTepHaa,
HE0o0XOIMMO 3a/1aBaTh BOIIPOCHI IEKTOPY M0 XOAY OOBICHEHHUS.

2. Ha npakTtudeckoe 3aHsTHE CIEAyeT IPUXOJUTh IIOATOTOBICHHBIM: C TETPaIbiO AN MPAKTHIECKUX PadoT, 3a1a4HHKOM,
TeTpajbIo U JNeKIui. [IpeaBapuTeIbHO CllelyeT BEIyIUTh TEOPETHUSCKHI MaTepHal TI0 TeMe IIPAKTHIECKOTo 3aHATHS, OBITh
TOTOBBIM K CaMOCTOATENBHON paboTe. B ciydae npormycka IpakTH4ecKoro 3aHATHsI — 03HAKOMBTECH C PEIIEHHBIMH 331a4aMy
CaMOCTOSITENFHO WITH IIPH TIOMOIIM CBOMX ToBapuieil. [TomHnTe, 4To nonobHsIe 3aqaun Bam Hano HayuuThes pemaTsb, 4ToObl, BO-
TIEPBBIX, 3AIUTHTH JTaA0OPaTOPHEIE PAOOTHI; BO-BTOPHIX, PEIIUTH KOHTPOJIBHYIO PabOTy; B-TPETHHX — IIOYIHUTh 3a9eT.

3. Ha mabopaTopHyto paboTy ciieayeT IpUXOAUTh HOATOTOBICHHBIM: C Ta0OPaTOPHBIM KYPHAJIOM U XanaToM. Bam takxke
MOTyT OTpeOOBaThCs KapaH/Jalll, TMHEeHKa, HHKEHEPHBIN KanbKynaTop. [IoMHHUTE, 4YTO CBOEBPEMEHHOE BHINOIHEHHE H 3aIUTa
1abopaTopHbIX paboT — Bam nomyck k 3auery. CormacHoO CIUCKy 1a00paTOPHBIX padoT, ciefyeT CBOEBPEMEHHO, TO €CTh JI0
nabopatopHoi paboTHI 0OQOPMIIITE JTA0OPATOPHEIH KypHai. [loMHHTE, 9TO TabopaTOpHBIE PAOOTHI MPOBOSATCS MO CKOIB3SIIEMY
rpaduKy, IO3TOMY OMMCHIBATEH HX B )KypHaJIE ClieAyeT nonapHo, Hanpumep 1 u 2; 3atem 3 u 4. [IpenonaBarens ocTaBiseT 3a coOoi
HpaBo He JOIycTHTh Bac k pabote, ecian Bel npuim He MOATOTOBICHHBIM!

OcBocHUE AUCIUIUTUHBI IPEAINONAraeT Kak MpoBeJCHUE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHI, TaK U paOOTy B AIEKTPOHHOI
nHpopMaImoHHo-o0pazoBaTenbHOl cpene HUTY « MUCHUC» (OUOC), 9acThio KOTOPOW HETOCPEICTBCHHO MPEAHA3HAYCHHON JIJISI
OCYIIECTBIICHHSI 00Pa30BaTEILHOTO MpOoIlecca SBISETCS DISKTPOHHBIN 00pa3oBaTenbHbIN pecypc LMS Moodle. O goctynen no
URL agpecy https:/newlms.misis.ru/ 1 1mo3BOISET HCHONB30BAaTh CHEHUATBHBINA KOHTEHT H JIEMEHTHI JJICKTPOHHOTO O0YJIEHUS U
JICTaHIIMOHHBIX 00pa3oBaTenbHbIX TexHomoruid. LMS Moodle ucronp3yercst npenMyIecTBEHHO sl ACHHXPOHHOTO
B3aMOJICHCTBHS MEXy YIaCTHUKaMH 00pa30BaTeILHOTO IIpoLecca IIocpeacTBOM ceTh «HTepHeT .

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

1) 3aperucTprpoBaThCs Ha Kypc. Jisi 3TOro Hy»KHO MEPEHTH MO CChUIKE ... JIOTMH U Mapoiib COBIAIACT C JIOTMHOM U MapojieM OT
nyHoro kabunera HUTY MUCHUC;

2)B pyOpuke «B Hauamo» 03HaKOMHTECS C COJCpKaHUEM Kypca, BOIIPOCAMH ISl CAMOCTOSATEIIFHON ITOJITOTOBKH, YCIIOBHAMH
JIOIyCKa K aTTecTanuy, (opMoii IPOMEKyTOUHOH aTTecTaluy (3a4eT/3K3aMeH), KpUTEPHIMH OLICHUBAHUS U JAP.;

3)B pyOpuke «Moyimy», 3aX0/Isl B COOTBETCTBYIOLIHE pa3/iesibl U3y4aTh yucOHbIC MaTepralibl, pa3MeIlleHHBIC MpernoaaBaTeieM. B
T.4. TIOJTB30BATRCS INTEPATYPOH, pEKOMEHAOBAaHHOM IpeTioiaBaTesieM, IIepeXoas 0 CCBUIKAM;

4)B pyOpuke «bubmnoTexay BO3MOKHO IOAOUPATH IS BHITOTHEHHS TICEMEHHBIX Pa0oT (KOHTPOIBHEIE, JOMAITHIAE PaOOTHI,
KypCOBBIE PabOTHI/IPOCKTHI) JUTEPATypy, pasmerieHuyw B8 9bC HUTY «MUCHUC;

5)B pyOpuKe «3amaHus» HYKHO 03HAKOMHTECS C COJCp KaHUEM 3aaHusl K MICBMEHHOH paboTe, CPOKaMH CAa4H, KPUTEPUSIMHA
OILICHKH. B ycTaHOBIEHHBIE CPOKH BBITOIHUTE PaOOTY(bI), MOATPY3UTH 37€Ch JKe IS MPOBEPKH. Y JOOHO HA3BIBaTh (aii padoThI
cienyromuM obpa3oM (HazBaHHe MpeaMeTa (cokpaiueHHo), rpynma, DO, nara akTyanuzanuu (Ipy OBTOPHOM pa3MeEIICHUH)).

1 mwr. - pH-merp Checker 1HI98103

1 mwr. - Y4eOHO-TabopaTOPHBIA KOMILICKT
2 mr. - Ileiikep opOuraneabii  OS-10

1 wr. - Beckl aHanmuTHYeCKHE 3JEKTPOHHBIC




Hanpumep, Oxonomuka Meanos M.M. BMT-19 20.04.2020. Ecau pabota cogep:KUT PUCYHKH, (GOPMYIBI, TO C LENbI0 COXPAHEHUS
(dhopmaTHpoBaHHs e HYKHO ToArpy» athb B pdf ¢popmare.

Pabora, moarpykaemas I IPOBEPKH, TOJDKHA:

- coZeprKaTh BCE CTPYKTYPHBIE JJIEMEHTHI: THTYJIBHBIN JIICT, BBEICHHE, OCHOBHYIO 9acCTb, 3aKJIFOUCHHUE, CIIUCOK HCTOUYHHUKOB,
IpUIOKEHUs (pU HEOOXOIUMOCTH);

- OBITH O(OpPMIICHA B COOTBETCTBUH C TPEOOBAHUAMHU.

[IpenopaBartens B TeUCHNE YCTAaHOBICHHOTO CPOKa (He OoJiee AecsTH THeH) mpoBepseT paboTy 1 pa3MernacT B KOMMEHTapHUsIX K
3aJaHHIO peleH3HI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTEIbHBIE CTOPOHBI PA0OTHI, TaK 3aMedaHus. [Ipu HaTHYNK B peLieH3UN
3aMeuYaHMi U PEKOMCHIALNIA, Hy>)KHO BHECTH IIONPABKH B pabOTy, MMOATPY3HUTh €€ 3aHOBO JJIs TOBTOPHOIT poBepku. [Ipu 3ToM
Ba)KHO CJIEJIUTH 338 CPOKAaMH, B TCUCHHE KOTOPHIX JOIDKHO OBITH BHIIOIHEHO 3a1anne. [Ipi HapyIIeHIH CPOKOB, YKa3aHHBIX
HperoaBaTesieM BO3MOXHOCTh MOATPY3UTH PAbOTy OCTaeTCs, HO CHCTEMa BEIBOAUT COOOIIEHUE O HapyIIeHH! cpokoB. [1o
OKOHYaHUH CEMECTpPa MOArPY3UTh pabOTy HE TOIYUIHTCS

6)B pyOprke «TecTb» MPOATH TECTOBBIC 3aJaHHUs, OCBOMB COOTBETCTBYIOIINI MaTeprall, pa3MeIleHHBIN B pyOprke « Moayny;
7)B pyOpuke «OIeHKN» OTCIIEKHUBATH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHHUA» YUTATh OOBIBICHUS, Pa3MeIaeMble ITPENoAaBaTeNeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyoprke «OOCYXKACHUS» CO3/1aBaTh OOCYKICHUSA M yY4aCTBOBATh B HUX (00CYKIArOTCS OOIIME MOMEHTBI, BBI3BIBAOIIIHE
BOIIPOCHI Y OOJBITMHCTBA IPyIEl). JlaHHas pyOprKa Takke MOXKEeT ObITh HCIOJIB30BaHa ISl B3AUMHOMN ITPOBEPKH;

10)IposBIATE PEryNIApHYIO aKTHBHOCTH Ha Kypce.

IIpeuMyIecTBEHHO ISl CHHXPOHHOTO B3aMMOJICHCTBUS MEXIY YUACTHHKaMHU 00pa30BaTeIBHOIO Mpolecca MOCPEACTBOM CETH
«HuTepreT» ucnonpzyercs Microsoft Teams (MS Teams). UToOBI TOTHOLICHHO MCIIONIB30BATh €I'0 BOSMOYKHOCTH HYKHO
ycTaHOBUTH npriioxkenne MS Teams Ha epcoHaNBHBINA KOMITBIOTEp U TelnedoH. CTapocTaM HY>KHO co3fath rpynmy B MS Teams.
Y4acrue B rpynie no3BoJsieT:

- CIIyLIaTh JICKIINY;

- paboTaTh Ha MIPAKTHYECKUX 3aHATHAK;

- OBITH Ha CBSI3W C IIPENOaBaTENIeM, 3a/1aBast €My BOIIPOCHI MITH OTBEUas Ha €r0 BOIPOCH! B 00IIEM YaTe IPyIIIs B pabodee BpeMs ¢
9.00 no 17.00;

- OCYIICCTBIISITH COBMECTHYIO pabOTy HaJ JOKyMeHTaMu (BKJIanka «Daiiibr).

[Ipu npoBeneHNY 3aHATHIT B ANCTAaHINOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOYEHHOH KaMepo.
HckmoueHne — ecitu MpenoAaBaTeb MONPOCUT OTKIIOYUTh KaMephl 1 MUKPOGOHEI B CBSI3H ¢ OonpmuMu momexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITFOUUTEIIBHO JICIOBEIE (DOTO.

ITpu mpoBeneHUH JIEKITHOHHO-TIPAKTHYECKHUX 3aHATHH BEIETCS 3allUCh. DTO AaeT BO3MOXHOCTH IPOCMOTpA 3aHATHS B CITydae
HEBO3MOJKHOCTH ITPHUCYTCTBUS HA HEM HJIH IIPU HEOOXOIMMOCTH BHOB OOPaTHUTCA K MaTEpPHAILy U 3aHOBO €T0 IIPOCMOTPETb.




