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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

duznueckass XuMus

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)

Hamnpasnenue noarotroBku

Ipoduns

22.03.02 Meramnyprus

O0paboTKa METAJIIOB JaBJICHUEM

Keamuduxanums
Dopma o0yueHUS

OO0mast TpyI0EMKOCTh

Bakanasp

Oo4YyHasd

YacoB 1o y4eOHOMY IIJIaHy

B TOM YHCJIC:

ayJIUTOPHBIC 3aHATH

CaMOCTOATCIIbHAs pa60Ta

73ET

252 @®opMBI KOHTPOJI B CEMECTpPAX:
3a4eT 3

119 3a4eT ¢ OICHKOM 4

133

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 3@2.0) 4(2.2)
Kypee>) Uroro
Henens 18 18
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmun 17 |17 (17 |17 |34 |34
JlabopaTopHsbie 17 |17 |17 |17 |34 (34
IIpakTuyeckue 17 (17 |34 (34 |51 |51
B ToM uucne uHT. 17 (17 |29 |29 [46 [46
HUrtoro ayn. 51 |51 |68 |68 |119|119
KonrakTHas pabora 51 |51 |68 |68 |119 (119
Cam. pabora 57 |57 |76 |76 |133 133
B tom uucne cam.
pabota B pamkax ®OC
Hroro 108 | 108 | 144 | 144 | 252 | 252




IIporpammy cocraBum(u):
xnt, [Joyenm, Hegpeoosa E.B.

Pabouas mporpamma
duznyeckast XUMHS

Pazpaborana B coorBerctuu ¢ OC BO:

®enepanbHBI rOCYIapCTBEHHBII 00pa30BaTENBHBIA CTAaHIAPT BRICIIETO 00pa30BaHMS 110 HAIIPABJIEHHUIO TOATOTOBKY 22.03.02
Meramnyprus (ypoBeHb O6akanaBpuara) (mpuka3 Munoopuayku Poccuu ot 02.04.2021 1. Ne Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

Hamnpasnenune noarorosku 22.03.02 Metammyprus [Ipodunas. O6paboTka METaIIoB JaBICHUEM,
22.03.02_22 Meramnyprus_IIpOM/I.plx O6paboTka METaIIOB TaBICHUEM, YTBEp>KACHHOro Y4ueHsIM coBeToM OT'AOY BO
HUTY "MHUCuC" B cocrase coorercryromeit OITOIT BO 30.11.2021, npoTtokos Ne 41

VrBepxnena B coctase OIIOII BO:

Hamnpasnenue noarorosku 22.03.02 Metamnyprus [Ipoduns. O6padoTka MeTanioB gaBieHueM, O6paboTka METaIIOB JaBICHHEM,
yrBepkeHHOH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2021, nporokos Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

PykoBonuTens nonapasaeneHus K.1.H., 1oueHT A.B.I1IBanesa



1. HEJIX OCBOEHUA

1.1

Ienpro n3ydeHns TUCIUIUINHEI SBISAETCS (POPMUPOBAHIE €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U UCCIEA0BATEIIBCKOM
KyJbTYphI BBITYCKHHUKA. B IaHe CTaHOBNEHHS HAyYHOT'O MUPOBO33PEHHUs CTYAEHTOB AUCIMILUIMHA "Du3ndeckas xumus"
IpU3BaHa CII0cOOCTBOBATH (POPMUPOBAHHUIO NPECTABICHNI O XUMHUUECKHUX MPOIIECCaX Ha OCHOBE MOJIEKYIISIPHOI
MIPUPOJIBI BEIIECTBA, CTATHCTHYECKUX 3aKOHOMEPHOCTEH (hM3UKO-XMMHIYECKUX SBICHNH. BEITYCKHUK TOJKEH OBIAIETh
OCHOBHBIMH METOJIaMH HAy4HOI'O IIO3HAHUS, BKIII0Yasi METOJbl CTATUCTUYECKON MEXaHUKHU U TEPMOAUHAMUKH, KYJIBTYPOi
71a00paTOPHBIX HCCIICA0BAHUH, TIO3HAHUSIMU B COBPEMEHHBIX OTPACIIIX XUMHUYECKOTO 3HAHHS.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4aroLerocs:
2.1.1 | Xumus
2.1.2 | Ananutudeckas reoMeTpUs U BEKTOpHas airebpa
2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs1) HEOOXOIUMO KaK
npeauIecTByoIIee:
221 MarepuanoBeqcHue
2.2.2 | Jleranu MauiuH

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMNA

OIIK-1: CnocodeH pemiath 3a1a4u nNpogeccuoHaIbLHOI JeATeIbHOCTH, IPUMEHssl 3HAHUA (PyHIaMeHTAIbHbIX HAYK,
MeTOAbI MO/ICJUPOBAHNS, MATEMATHYECKOI0 AHAIN3A2, eCTECTBEHHOHAYYHbIE U 001 eHHKEHEPHbIe 3SHAHUS

3HaTb:

OIIK-1-31 3HaTh: OCHOBHBIE 3aKOHBI (PH3NIECKOH XMMHUH, 3aKOHOMEPHOCTH NPOTEKAHUS (PHU3NKO-XMMHUIECKHUX IIPOLIECCOB U
CMELICHUSA XUMHU-9ECKOTO PABHOBECUS

YMmerb:

OIIK-1-Y1 YMeTs: NpoU3BOJUTH TEPMOAUHAMUYECKHE PACUETHI; YNTATh (ha-30BbIe JUATPAMMBI COCTOSIHUS BEI[ECTBA

Baaaernb:

OIIK-1-B1 : MeTomamu 1ab0OpaTOPHBIX UCCICIOBAHUIT: THTPOBAHUEM, KAIO-PUMETPUICCKIM METO/IOM, TOCTPOCHHEM KPHUBBIX
OXJTaXKICHHS

4. CTPYKTYPA U COJAEP)KAHUE

Kog
3aHATHSA

HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Bpinosn
TeM /BHJ 3aHATHS/ / Kypc HHIMKATOPHI H 1. seMble
KOMIeTeHIUI pecypcsl padoTsI

Pazgen 1. Xumunueckast
TepmoanHamukKa. [lepBblii
3aKOH TePMOAUHAMHUKH.
Bropoii 3akoH

TepMOIUHAMUKH.
1.1 Beenenue. [Ipenmer u 3 2 OIIK-1-31 J1.1
conepkanue HU3NIecKoi OIIK-1-Y1 212233

xumur. OCHOBHBIE pa3JIeIbl.
HUctopus pa3Butus
(uzngeckoit xumMuu. MeTobl
(huznvecKoi XuMuu:
TEPMOJMHAMUYECKUH,
CTaTUCTUYCCKUN K
KBaHTOBOMEXaHUYCCKUH.
3HaueHue Gusndeckoi
XAMHH IS

Metayutyprud. /JIex/




1.2

[IepBslit 3ak0H
TepMouHaMuKu. OCHOBHBIE
MTOHATHUS TSPMOTUHAMUKH.
DYHKINUN COCTOSTHUS U
(hyHkIMM mporecca.
BuyTpenHnsist sHeprus,
SHTAJIBINS, TEIUIOTa, padoTa.
AHanuTHYeCKOe BBIPAXKEHHE
MIEpBOro 3aKOHA
TEPMOIUHAMUKH.
TemnoeMKoCTh. 3aBUCUMOCTh
TEIIOEMKOCTH OT
TemIeparypsl. TernnoBsle

3G HEKTH XUMHIECKHX
peaxuuii. 3axoH 'ecca.
TemnoTe! 06pazoBanus,
CrOpaHusl, arperaTHbIX
IIPEBPALICHUN, PaCTBOPEHNUS,
HEUTpaIu3aluu.
3aBHCUMOCTb TEMJIOBOTO

s deKTa peakiul OT
TeMIIEpaTyphl. Y paBHEHUE
Kupxrooa. /Jlex/

OIIK-1-31
OIIK-1-Y1

J1.1
013233

13

BTtopoii 3akon
TepMoaAnHAaMUKH. [Iporeccs
CaMOTIPOM3BOJIEHBIE,
oOpaTuMble 1 HeoOpaTUMEIE.
Hampasiennocth
CaMOTIPOM3BOJIEHBIX
MPOIIECCOB B MPUPOJIE.
TepmoauHaMuueckas
BEpOSITHOCTL. PaBHOBeCHE
Kak HanboJiee BEPOSITHOE
COCTOSIHUE CUCTEMBI.
AHaJIHUTHYECKOE BBRIPAKCHNE
1 (opMynIHpOBKa BTOPOTO
3aKOHA TEPMOJUHAMUKH.
DHTponus Kak Mepa
BEpOATHOCTH. Brruncinenue
W3MEHEHUS SHTPOIIUH B
Pa3NUYHBIX IpoLeccax.
TepmoamHAMHYIECKHUE
(OYHKIIUY U CBSI3b MEXKITY
Humu. CBOOOTHAS SHEPTUS
TIPU TIOCTOSTHHOM 00beMe
(aneprus ['enbMroneia) u
MIPU TIOCTOSIHHOM JIaBIIEHUH
(aHeprus ['m66ca) kak mepa
paboTOCIOCOOHOCTH
CUCTEMBI U KpUTEPUI
HaTpaBJIEHHOCTH Ipolecca.
3aBUCUMOCTb JaBJICHUS
HACBHIIIEHHOTO Tapa oT
TeMIIEpaTyphl. Y paBHEHUE
Knayzuca-

Knanetipona. /Jlex/

OIIK-1-31
OIIK-1-V1

J1.1
JI1.3J13.1
012233

1.4

Nel IlepBslii 3aK0H
TepMoauHaMuku. Pacuer
paboThl raza B pa3IMUHbIX
TEpPMOANHAMUYECKUX
mporeccax: H300apHOM,
U30XOPHOM, H30TECPHUECKOM,
anuabaraomM. [lonsTre
MOJISIPHOM U yJIeIbHON
teroemkocteit. /TIp/

OIIK-1-31
OIIK-1-V1

JI1.3J13.1
0102393

P18




1.5

3akon ['ecca. Pacuer
TEIUTOBBIX d3PPEKTOB
peaxkuuu. DHTaTbIUIHBIN
(baxTOp. 3aBUCHMOCTB
SHTAJIBIIMU OT TEMIICPATYPHI.
3akon Kupxrodda. /TIp/

OIIK-1-31
OIIK-1-Y1

JI1.3J13.1
013233

P19

1.6

Ne3 Bropoti 3akoH
TEPMO/IMHAMHKH.
DHTPONMUUHBIN PaKTOP.
H3MeHeHne 3HTPONUH B
CITOKHBIX (pr3MKO-
XUMHYECKUX MPOLIECcCcax.
3aBHCUMOCTb SHTPOIIUH OT
TeMIiepatypsl 1 oobsema. /I1p/

OIIK-1-31
OIIK-1-V1

J1.1
JI1.3J13.1
013233

P20

1.7

Ne4 Dueprus ['n60ca.
Oueprus ['enbMroneia.
Hampasnennoctb
XHUMHYECKHX MPOLIECCOB.
3aBUCUMOCTb OT
HE3aBUCHMBIX
napametpoB. /IIp/

OIIK-1-31
OIIK-1-Y1

J1.3
302033

P21

1.8

Nel Ompenenenue TerioThl
pacTBOpEHHS COJIH B
Boje /J1ab/

OIIK-1-B1

JI3.2J13.3
01030233

pabota B
napax

Pl

1.9

OmnpeneneHue TemIoThl
pactBopeHus Oypsi /J1ad/

OIIK-1-B1

JI1.1J13.2
J3.3
01030233

pabota B
napax

P2

1.10

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:CrecTBUS U3 3aKOHA
I'ecca. Pacuer
TepoANHAMHYECKHUX (PYHKINH
IPHU CTAHIAPTHBIX

yeaosusix /Cp/

OIIK-1-31

J1.1
012233

CaMocTosITeNnbHOE N3YUCHHE
y4aebHoro Matepuana B LMS
Canvas: TepMoaMHAMHYECKHIA
aHaJIN3 PEaKIUH.
[pakTHyeckoe npuMeHeHnE
3akoHa Kupxrodda. Pacuer
(hyHKLUMI Yyepe3 MOCTOSIHHbIE
HUHTETPUPOBAHMUSI.
Hcnonb3oBaHue IporpaMmsl
Excel. /Cp/

OIIK-1-31

J1.1
010233

Pa3nen 2. XumMnueckoe
paBHOBecHe.

2.1

KoHcTanTa paBHOBECHS 1
CIIOCOOBI €€ BBIPAKCHHUSI.
TepMmoanHaMU4eCcKHil BBIBOJ
3aKOHa JIEHCTBHS Macc.
Pacuer cocraBa paBHOBECHOI
CMECH U BBIXOZa IIPOAYKTA.
XuMHYeCKHe peakLuH B
TeTepOTeHHBIX CHCTEMaX.
KoncranTa paBHOBeCcus
reTeporeHHON PeaklMH.
JlaBneHue nucconnanu.
YpaBHEHHE U30TEPMBI
XUMHYECKOM peakiuu.
3aBUCHMOCTb KOHCTAHTBI
paBHOBECHS OT TEMIIEPATYPHI.
‘YpaBHeHME U30XO0PbI U
n3o0apsl peakuuu. /Jlex/

OIIK-1-31
OIIK-1-V1

J1.1
JI1.2J13.1
0103233




2.2

Tennosas Teopema HepHera.
[Toctynat I1nanka.
Brruncenne abcomOTHBIX
3Ha4eHuil sHTponuu. Pacuer
paBHOBeCHH IO TabIuIaM
CTaHAAPTHBIX 3HAYECHHUH
TEPMOJIMHAMUYECKUX
¢ynxnuit /Jlex/

OIIK-1-31
OIIK-1-Y1

JI.1J12.1
013233

23

Ne5 Xumunueckoe paBHOBeCUE
B OZJHOKOMITOHEHTHBIX
CUCTEMax M MPOCTHIX

cmecsx. /Ip/

OIIK-1-31
OIIK-1-Y1

J1.3
0103233

P22

24

N3yuenue paBHOBecHs
TOMOTCHHOU peaKkluy B
pactBope /J1a6/

OIIK-1-B1

JI1.1
JI1.2J13.2
01030233

P3

2.5

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:Pacuer cocraa
PaBHOBECHOMN CMECH Ta30B
IpH U3MEHEHUH
TeMIepaTypsl U 00IIero
nasieHns. CmeleHue
XMMHYECKOTO PABHOBECHS 10
npunnumy Jle-Illarense. /Cp/

OIIK-1-31

J1.2
012233

Pa3gen 3. Teopus
pacTBoOpoB.

3.1

PacTBOpBI HEANEKTPOIUTOB.
ITapuuanbHble MOJIIPHBIE
BEJIMYMHBL. Y paBHEHUS
I'n66ca-/rorema. MeanbHbie
pacTBophbl. Paz0aBneHHbIC
pacTBOphL. 3aKOHBI
pa30aBIEHHBIX PACTBOPOB.
PacTBOpHMOCTE ra30B B
KUAKOCTAX. 3aKoH ['eHpu.
PacTBOpUMOCTB Tra30B B
MeTtasiax. 3akoH Payis.
3aKoH pacnpeeeHHUs.
CoBepIIIeHHbIE PaCTBOPEI.
XUMHYECKUI OTEHIUAI
KOMIIOHEHTa COBEPILEHHOTO
pactBopa. PeanbHbie
PacTBOpHL.
TepMmoauHamuueckas
AKTHBHOCTH. MeTOIBI
ompereNieHus aKTHBHOCTH
KOMITOHEHTOB

pactBopa. /Jlek/

OIIK-1-31
OIIK-1-V1

JI1.1J12.1
010233

32

No6 Teopust pacTBOpPOB.
PaBnoBecue mexny
PacTBOPOM U Mapom
pactBopuTens. 3akoH Payns,
3akoH ['eHpw, ciencTBusl.
Brlpaykenus KoHLIEHTpanui
pactBopos. /TIp/

OIIK-1-31
OIIK-1-V1

J1.1
JI1.2J12.1
013233

P23

33

No7 TTapuuanbHble MOJIbHBIC
BeNn4IHHbL 3akoH ['mb0ca-
Hrorema. /TIp/

OIIK-1-31
OIIK-1-V1

JI1.1J11.2
0109233

P24

34

OmnpeneneHue MapuuaIbHBIX
MOJIbHBIX 00BEMOB
KOMITOHEHTOB pacTBopa /J1ad/

OIIK-1-B1

J3.2
013233

pabora B
napax

P4

3.5

Pacnipenenenue
PAcTBOPEHHOTO BEIIESCTBA
MEXTy TBYMSI
HECMEINBAIOIIIMUCS
pactBopuTtemnsimu /J1a6/

OIIK-1-B1

J3.2
013233

pabota B
napax

PS5




3.6

Omnpenenenue
MOJICKYJIIPHOTO Beca
PacTBOPEHHOTO BEUIECTBA 110
MOHIDKCHUIO TeMIIepaTyphl
3aMep3anus pactBopa /J1ab/

OIIK-1-B1

J3.2
013233

pabora B
napax

P6

3.7

CamocTosITenbHOE U3yueHue
ydebHoro Matepuana B LMS
Canvas:Beipaxxenue
KOHLIEHTpaluii pacTBOPOB.
Pemenue pacueTHsIx

3anmau. /Cp/

OIIK-1-31

0103233

3.8

CaMOCTOSTENBHOE U3YUEHHE
yde6HOro Matepuana 8 LMS
Canvas:Pacuer 3aa4 Ha
TIOHIDKEHHUE U TTOBBIIIICHHE
TeMIIepaTyp 3aMep3aHust U
KUIEHUsI PaCTBOPOB.
[Ipumenenne 3akoHOB ['eHpH
u Paymsa. /Cp/

OIIK-1-31

013233

Pasnen 4. ®a3oBblie
paBHOBecHs B
MHOTOKOMITOHEHTHBIX
cucTeMax.

4.1

OcCHOBHBIE TIOHSTHUS: (a3a,
KOMIIOHEHT, YUCJIO CTCIICHEH
cBobOoeL. [IpaBumo a3
I'n66ca. [Ilnarpamma
COCTOSIHUS
OJJHOKOMITOHEHTHO
cucteMsl. TepMuueckuil
aHanu3. Kpussle
oxnaxnaeuus. /Jlex/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1
013233

4.2

Junarpammsl
JIByXKOMIIOHEHTHBIX CUCTEM:
C ITOCTOM DBTEKTHKOM; C
OTpaHUYEHHOU U
HEOTpaHUYEHHOUN
PacTBOPUMOCTBIO B TBEPIIOM
COCTOSIHWH; C 00pa30BaHUEM
YCTOHYMBBIX U
HEYCTOMUYMBBIX XMMUYECKUX
COEIHEHUH.
TpexKoOMIIOHEHTHbIE
cucrembl. Yuenue Kypnakosa
1 PU3UKO-XUMHUICCKUI
aHanu3 /Jlex/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1
013233

43

Ne8 Xumudeckoe paBHOBECUE
B IByXKOMITOHEHTHBIX
cucremax. ®a3oBble
nuarpammsl. [Toctpoenue u
UHTepHpHUTaIHs (Ha30BbIX
nmuarpamm. /TIp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1
013233

pabora B
rpymmnax

P25

44

ITocTpoeHue muarpaMmbl
IIJIABKOCTH CUCTEMBI
HaQTaINH-
nudennnamu /J1a6/

OIIK-1-B1

JI2.1J13.2
010233

pabota B
rpyImax

P7

4.5

Tepmuueckuii aHanu3
JIByXKOMIIOHEHTHOMH
cucremsl /J1ab/

OIIK-1-B1

JI2.1J13.2
01030233

pabota B
rpyImax

P8

4.6

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:ITpumenenne
IpaBHiIa pbluara K pereHnio
npakTuyeckux 3agau /Cp/

OIIK-1-31

JI.1J12.1
013233




4.7

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:YrteHue nuarpaMmsl
"JKENe30-EMEHTHUT "
MOCTPOEHUE KPUBBIX
OXJIaX/ICHUS], PEIIeHUE
3amad. /Cp/

OIIK-1-31

2.1
013233

Pasgen 5. OcHoBBI
CTATHCTHYECKOM
TepPMOANHAMHUKH.

5.1

CTaTUCTHICCKUI
TepMoauHaMuka. dazoBoe
MPOCTPAHCTBO. 3aKOH
pacnpeneneHus bonsivana.
Pacnpenenenue Moekyn
raza 1o UMIyJIbcam u
KOOpAUHAaTaM. 3aKOH
pacnpezenieHus] SHEPruu 1o
CTETEeHSIM CBOOO/IBI.
KBanToBas Teopust
TEIIOEMKOCTH.
CraTtucrudeckas cymma
coctosiHuii. CTaTUCTUYCCKUI
Bec. CyMMBI COCTOSTHUIMA
MOCTYIATENbHOTO,
BpaIaTeIbHOTO U
KOJ1e0aTEILHOTO JIBUXKCHHIA.
DIIEKTPOHHAs! CyMMa
cocTossHui. Brrancienune
TEPMOTUHAMUIECKUX
(hyHKUIMI 1 KOHCTAHTBI
paBHOBecHUs C
WCTIOIb30BaHUEM CYMM
cocrosinuii. /Jlex/

OIIK-1-31
OIIK-1-V1

J1.1
010233

52

Ne9 Craructuueckuii pacuer
MOJISIPHOH TEIIIOEMKOCTH.
KonTpomnsHas paborta

Nel /Tp/

OIIK-1-31
OIIK-1-Y1

JI1.1J11.3
013233

P26

53

Pemenue 3aga4d mo
CTaTUCTHYECKOI
TepMoanHaMuke ['n66ca n
Bonbimana. /Cp/

OIIK-1-31

JI1.1J11.3
0103233

54

3ayeT /3auét/

OIIK-1-31
OIIK-1-Y1
OIIK-1-B1

KM3

Pazgen 6. Duexkrpoxumus

6.1

PacTBOpBI 271€KTPOIUTOB.
OHeprus KpUCTAILIINYECKOU
PELIETKH U SHEePTrHs
COJIbBaTallM¥ HOHOB.
CunpHble U c1a0ble
3NIEKTPONUTEL. AKTUBHOCTb
anexkTponuToB. MoHHas cuna
pactBopa. Crioco0b1
OIIpeAeNeHUs
KO3(QPULUEHTOB aKTUBHOCTH
INEKTPONUTOB. /JIek/

OIIK-1-31
OIIK-1-V1

J1.1
JI1.3J13.1
013233




6.2

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:PacTBopbl
JIIEKTPOIUTOB. DHEPTHUL
KPUCTAJIIINYECKOH PEeIIETKU U
SHEPIHs COJIbBATAllMU HOHOB.
CunpHble U c1a0ble
3NIEKTPONUTEL. AKTUBHOCTb
anexkTponuToB. MoHHas cuna
pactBopa. Crioco0b!
OIIpeAeIICHUS
K03(QPULUEHTOB aKTUBHOCTH
anextposuToB. /Cp/

OIIK-1-31

JI1.1J11.3
013233

6.3

NelO YpenbHas u
SKBHBAJICHTHAS
3NIEKTPOIPOBOIHOCTHU U MX
3aBHCHMOCTB OT
KOHIICHTpAIIHH.
IToaBMXHOCTE HOHOB. 3aKOH
Konbpaymra. Yucna
nepeHoca. [IpakTndeckoe
HCTIONTb30BAaHNUE H3MEPECHUS
anexTponpoBoanocty /I1p/

OIIK-1-31
OIIK-1-V1

JI1.1J13.1
0102393

P27

6.4

DNEeKTPOABIIKYIINE CUIIBL.
Bo3HukHOBEHME pa3HOCTH
MOTEHIIMAIOB Ha TPAHUIIE
pasnena ¢a3. JIBoitHoM
SJIEKTPUUECKUN CIOM.
TepmoanHamuka
TaJIbBAHMYECKOTO JIEMEHTA.
Tunel 251€KTPOI0B.
DNEeKTPOJHbIE TOTEHIUAIBI.
CranmapTHBIC TIOTCHITUAIBL.
Psan nanpsoxenunit. /Jlex/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1
0103233

6.5

Nell Tumsl rabBaHHYECKHX
3JIEMEHTOB: XUMHUECKHE,
KOHIICHTPAIIHOHHBIE.
Juddy3uoHHbINM TOTEHIHAT.
Ornpenenenue
TEepPMOANHAMHYECKAX
apaMeTpoB ITyTeM
n3mepenus JJC. Kuneruka
3JIEKTPOJIHBIX TIPOIIECCOB.
Onexrponus. [lonspuzanus.
IMepenanpsoxenue /TIp/

OIIK-1-31
OIIK-1-Y1

1.1
JI1.3J13.1
01030233

pabota B
rpynmnax

P28

6.6

Nel2 DnexTpoxumus.
DIeKTPONPOBOTHOCTD
anextponuToB /I1p/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.1
0103233

pabota B
napax

P29

6.7

Nel3 Dnexrpoxumus. DJ1C
raJbBaHUYECKOTO JJIEMEHTA.
Pacyer TepMOANHAMHUYECKUX
BenmmauH MetojoM DJ1C /Mlp/

OIIK-1-31
OIIK-1-Y1

J1.1
JI1.3J13.1
013233

pabota B
napax

P30

6.8

OmnpeneneHne CpeHero
KO3 QHIIMEHTa aKTHBHOCTH
CHIIBHOTO DJICKTPOIIUTA B
BOJTHOM PacTBOpE IO
MOHIDKEHUIO TeMIIepaTyphl
3amep3anusi /J1a6/

OIIK-1-B1

JI13.2
0132233

pabota B
napax

P9

6.9

Omnpexenenue
ANEKTPOXUMHUECKOTO
sKkBHBaneHTa Menu /J1ab/

OIIK-1-B1

013233

paborta B
napax

P10

6.10

Orpenenenue
9IIEKTPOIPOBOHOCTHU U
KOHCTAHTBI JUCCOLUALIHN
cimaboro snektponura /J1ad/

OIIK-1-Bl1

013233

pabota B
napax

P11




6.11

Kopposus meramios B
BOJIHBIX PacTBOPax
kuciot /J1a6/

OIIK-1-B1

013233

pabora B
napax

P12

6.12

Orpenenenue
SKBUBAJICHTHOMN
ANIEKTPOIPOBOTHOCTU
CWIIBHOTO 3JieKTpouTa /J1ad/

OIIK-1-B1

012233

pabota B
napax

P13

6.13

CamocTosTensHOe H3ydeHNe
y4aebHOro Matepuana 8 LMS
Canvas:OCHOBBI TEOpUHU
3NIEKTPOIUTHIECKON
nmucoonmarym /Cp/

OIIK-1-31

012233

6.14

CaMOCTOATEIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:Teopernueckue
OCHOBBI pabOTEHI
raJbBaHHYECKUX
anemenToB. /Cp/

OIIK-1-31

013233

6.15

CamocTosITenbHOE N3yYeHHEe
ydebHoro Matepuana B LMS
Canvas: TeopeTnueckue
OCHOBBI IIPOIIECCOB
OKHUCIICHHS-
BoccTaHoBieHus. /Cp/

OIIK-1-31

0103233

Pasnea 7. IloaroroBka k
KOHTPOJbHBIM
MEpPONPUATHAM 1
BbINOJIHAEMBIM padoTam

7.1

O0BeM gacoB
CaMOCTOSITENILHOM paboThI Ha
noarotoBky k KM /Cp/

72

O6beM yacoB
CaMOCTOSATEIbHON paboTH Ha
noarotoBky k BP /Cp/

Paznen 8. Judpdysus

8.1

SIBienus nepeHoca B rasax,
TBEPABIX TENaX, KUAKOCTSAX.
Teopus nupdhy3nn. 3aKOoHBI
®uka. CBs3b

ko3 QPuumenToB qudPysun c
HNOJBHKHOCTBIO. MexaHu3M
nmuddy3nn B TBEpABIX Tenax
M KUAKOCTAX /JIex/

OIIK-1-31
OIIK-1-Y1

013233

8.2

Neld

Juddysus. Pacuer
koddunmenta nuppy3nu.
Bsizkocts /Ip/

OIIK-1-31
OIIK-1-Y1

0103233

P31

83

CamocTosITensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:pois mporiecca
nuddy3un B
MIPOU3BOJCTBEHHBIX
nporieccax. /Cp/

OIIK-1-31

013233

Pa3gen 9. IloBepxHOCTHBIE
SIBJICHUS U a/icopOms




9.1

AncopOrust ra3oB Ha
TBEPIBIX
OBepXHOCTIX.OCHOBHBIE
onpezeneHus. Biusuue
MOBEPXHOCTHOTO CJI0S Ha
TEPMOJIMHAMUYECKUE
CBOMCTBA reT€POreHHbIX
cucrem. Teopus ancopOuus
Jlanrmropa. Ancop6Ouus u3
CMecH Ta30B. AncopOnus u3
pacTtBopoB. MonekyisipHas u
AKTUBUPOBAHHAS
aacopoOums. /Jlex/

OIIK-1-31
OIIK-1-Y1

013233

9.2

[TonmumonekynsipHast
ancopbrms. Kammmnspras
koHzaeHcauus. CTpoeHue
aICOPOIIMOHHBIX CJIOCB.
Terutora agcopOIum.
AncopOrust Ha TOBEPXHOCTH
JKHJIKOCTH. Y paBHCHUE
I'n66ca. YpaBHeHne
[[IumkoBckoro. 3aBUCUMOCTh
MOBEPXHOCTHOTO HATSHKCHHUS
OT cocTaBa pacTBOpa.
[Mousitre 0 xpomarorpadum.
ITOBEepXHOCTHBIC SIBICHUSI B
Metayurypruu /JIex/

OIIK-1-31
OIIK-1-V1

0102393

9.3

Nel5 Ancopb6ius. Pacuer
KoddumeHTa aacopOIum.
I'padmueckuit meron
OIpeeIeHHUs

aacop6umu /TIp/

OIIK-1-31
OIIK-1-V1

0109233

P32

9.4

Wzyuenue ancopOuuu
YKCYCHOW KHUCJIOTHI Ha
MOBEPXHOCTH JIPEBECHOTO
yruis /J1a6/

OIIK-1-B1

JI3.2J13.3
010233

paboTta B
mapax

P14

9.5

CaMocTosITeNIbHOE N3YUCHHE
y4aeObHOTO MaTepuana B LMS
Canvas:Teoperudeckue
OCHOBBI I'€TE€POI'€HHBIX
peakmmii /Cp/

OIIK-1-31

JI1.1J12.1
010233

9.6

CaMOCTOSTEIbHOE U3YUEHHE
y4ae6Horo Matepuana 8 LMS
Canvas:Bnusiaue ckopoctn
asicopOIM Ha CKOPOCTh
TEXHOJIOTHYECKAX
nporecco. /Cp/

OIIK-1-31

I2.1
012233

9.7

CaMocTOATEIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:Crioco0sI
MOBBIIICHHS ¥ IOHMKCHUSI
MOBEPXHOCTHOTO HATSDKCHUS.
CBsI3b MOBEPXHOCTHOTO
HATSOKCHUS U

aacopbuuu. /Cp/

12

OIIK-1-31

JI1.1J12.1
0103233

Pa3nen 10. Xumnueckasi
KHHETHKA M KaTaJn3

10.1

Kunnernka roMOoreHHBIX
peakiii. CKOPOCTh peaKIiH.
MonekynspHOCTb U MOPSTOK
peaxiuu. 3aKoH JIeHCTBHS
Macc ¥ KHHETHIECKHUe
YpaBHEHHUS PEaKLHH.
Koncranra ckopocTn.
Peaxunu nepBoro, BTOporo u
TpeThero mopsaka. /Jlex/

OIIK-1-31
OIIK-1-Y1

JI1.1J11.2
012233




10.2

Mertonebl onpeneneHus
HOpsJIKa PeaKIyu.
3aBUCUMOCTb CKOPOCTHU
PEaKIiK OT TeMIIEePaTypHL.
YpaBHenue Appenuyca.
OHeprus akTuBanuu. Teopus
AKTUBHBIX COyIApEHUH.
Iennsle peaxuuu /Jlex/

OIIK-1-31
OIIK-1-Y1

JI1.1J11.2
013233

10.3

CaMocTOoATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Kunernka
TeTePOreHHbIX PEAKIIUMA.
I'eTeporennsle peakuuu B
METaJTypruuecKoM
IIPOU3BOJICTBE.
MHorocTaauiHOCTD
nporeccoB. BHennsst
Macconepenada. CKkopocTh
MaccoIepeaun.
[Ipumenenue Teopun
pa3mepHocTH. II-Teopema.
Kpurepun momo0ms.
Buyrpennssa macconepenaya.
Tonoxumuyeckre

peakuuu. /Cp/

OIIK-1-31

1.2
0103233

10.4

CaMOCTOATEIBHOE U3YUEHHE
ydebHoro matepuana 8 LMS
Canvas:Kuneruka
KPHUCTaJUTH3AINH.
CoBpeMeHHast TeOpHst
00pa3oBaHUsI 3apOIbIIIIA.
Teopus QuryKTyarum.
TepmoanHaMudeckue
YCIIOBHSI BO3HUKHOBEHHS
chepuieckoro

3apojsiia /Cp/

OIIK-1-31

JI1.2J12.1J13.

1
0103233

10.5

Karammz. O6mue coiictBa
KaTaJlnu3aTopoB. 'oMOreHHbII
KaTanus. [ eTeporeHHsIi
karanu3. OCHOBHbIE TEOPUU
karanm3za /Jlex/

OIIK-1-31
OIIK-1-Y1

2.1
012233

10.6

Nel6 Xumuueckass KHHETHKA.
PacueT KOHCTaHTBI CKOPOCTH
Y TIOPSIJIKA PEAKITHH.
I'papmuecknit merox /TIp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1
013233

P33

10.7

Nel7 Kunetuka. DHeprus
aKTHBAIUHU, BIUSHHE
TeMIIEpaTypbl Ha CKOPOCTh
peakuuu. Kunernka
CIIOXKHBIX peakiuii /T1p/

OIIK-1-31
OIIK-1-Y1

J1.1
013233

P34

10.8

CaMocTOATeNIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:BEIpayKeHHE CKOPOCTH
peaKIiy Ha OCHOBE 3aKOHA
JIEHCTBYIOIINX Macc.
Orpenienenue nopsijaka
peakuuu /Cp/

OIIK-1-31

1.1
0103233

10.9

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:ITpumenenue
KaTaJn3aToOpOB B
MPOMBIIIIEHHOCTH. OCHOBBI
61OIIOrMYIECKOro
(hepMEHTATHBHOTO KaTann3a.
CrapeHue TBEpAbIX
karanuzatopoB. /Cp/

OIIK-1-31

JI2.1J13.1
013233




Pazgen 11.
TepMoauHaMuKa
Heo0paTHMBIX NIPOLIECCOB

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHoro mMatepuana 8 LMS
Canvas:OcHOBHbIE
OTIpEIeIICHHSI.
TepmoanHaMudeckue
YPaBHCHUSI IBHKCHHUS
Omn3arepa. OCHOBHbIE
noctynatsl. [lepeHoc gepe3
6apsep. Teopernueckoe
00ocHOBaHUE
TEePMOINHAMHUKH
HEOOpaTHMBIX

nporeccos /Cp/

OIIK-1-31

JIT.1J12.1J13.

2
013233

11.2

Omnpenenenue CKOPOCTH
pEaKnny HHBEPCUH
TPOCTHHUKOBOTO caxapa /J1ab/

OIIK-1-B1

J3.2
0103233

P15

W3yuenue ckopocTu peakuuu
OMBIJICHHUS CII0KHOI'O
a¢wupa /J1ad/

OIIK-1-Bl1

J3.2
0103233

P16

11.4

OmnpeneneHne CKOPOCTH
peaxkuuu HoaupoBaHus
anerona /J1a6/

OIIK-1-B1

J3.2
0109233

P17

Pa3gen 12. MoJieky/sipHble
CHEeKTPBI

12.1

OO61ast xapakTepuCcTUKa
MOJIEKYISIPHBIX CIIEKTPOB.
BpamarenbHble cieKTpsl.
BeruncneHre MOMEHTOB
MHEPIUH U MEKTyaTOMHBIX
paccrosiuii. Konebanus
aTOMOB B MOJIEKYII€.
Tl'apmoHmYeckue u
AQHTapMOHHYECKHUE
konebanus. KonebarensHo-
BpalllaTeIbHbIE CIIEKTPBI.
CrieKTpbl KOMOMHAIIMOHHOTO
paccestaust /JIex/

OIIK-1-31
OIIK-1-V1

J1.1
0102393

12.2

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: XapaKkTepucTHKa
METOJIOB CIICKTPAILHOTO
ananusa /Cp/

OIIK-1-31

J1.1
013233

12.3

CtpoeHue BelecTna.
DHepreTuieckas cxema
CTPOCHHS aToMa
Konrponbnas pabota
Ne2 /Tp/

OIIK-1-31
OIIK-1-Y1

J1.1
01030233

KM2

P34

12.4

CaMocTosITeNnbHOE N3YUCHHE
y4aebHOTO MaTepuana B LMS
Canvas: ATOMHBIE H
MOJICKYJISIPHBIC

cnektpel. /Cp/

OIIK-1-31

J1.1
010233

12.5

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:Posb MonekynsipHOi
CHEKTPOCKOIINH B Pa3BUTHH
MPOMBIIITICHHOTO
npousBoacTaa. /Cp/

OIIK-1-31

J1.1
012233

Pasgen 13. IlogroroBka K
KOHTPOJbHBIM
MepOnpHUsSITHAM U
BBINOJIHSIEMBIM padoTam




13.1 | O6bem yacos 4 0
CaMOCTOSTEIbHON paboTHI Ha
noarotoBky Kk KM /Cp/
13.2 | O6bem gacoB 4 0
CaMOCTOSITEIbHON paboTHI HA
moarotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTius (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH U T.I), BONPOCHI JJIs
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon Konpomsroe 1_1{11;01235;:(1)\4 L:Ie Bomnpocs! 1151 moaroToBKu
KM MEPOIPHUATHE A p p A A

KOMIETCHIIUMN




KM1

KOHTpOJIbHAs paboTa
Nel

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

[IpumepHsbIe 3aJaHUS KOHTPOJIBHOH PabOTHI

1. ChopmynupyiiTe TIepBEIH 3aKOH TEPMOINHAMHKH.
Paccumnraiite paboTy mpomecca pacTBO-peHUs 24T MarHus B COISHON
KHUCIIOTE B COCY/IC C MOPIIHEM, JIABICHUE HAJl KOTOPHIM 5 Oap.
PacrBopenue npoucxonut npu 280C.

2. B pesepByape obwvemom 211 Haxoxutes azot (Cp = 29.14
Jbx*monb-1*K-1) mpu Temnepatype 200 K u nasnennu 0,5 6ap. Kakoe
KOJIMYECTBO TEIIa HEOOXOIUMO COOOIINTh CHCTEME ISl YBETUUCHUS
nasieHus 10 3 6ap? Yemy paBHa Temmeparypa T2?

3. TennoeMKoCTh: onpeaencHue, GU3nIeckuil CMBICI, CIIOCOOBI
BBIPAXKCHHS, CIMHULIBI U3Me-peHUs. Bripasute usmMeHeHue
TEIIIOEMKOCTH XHMHYECKOTO TIPOIecca, BRIPAXKEHHOTO YpaBHCHAEM
peakuun: CaCO3 (1)=CaO(t) + CO2(T).

Koaunrents! ypaBHeHHS HCTHHHOI TETIIIOEMKOCTH IS

a b*103 c*10-5
CaCO3 (1) 104,5 21,92 -25,94
CaO(t) 49,63 4,52 -6,95
CO2(r) 44,14 9,04 -8,53
4, VicTuHHAS MOJISIpHAST TEIUIOEMKOCTE KBapIla BBIPAKACTCS
YpaBHCHHEM:

Cp=46,94 +34,36*103T + 11,3*105T-2

BerauciuTe, CKOJIBKO TEIDIOTH MOTpedyeTes s HarpeBanus 500 kr
kBapua ot 250C go 7500C.

5. Cdopmynupyiite BTOpOH 3aKOH TEPMOJUHAMUKU. DHTPOIUS:
(u3myecKuil CMBICT, SMUHU-IBI U3MepeHHs1. YeMy paBHO H3MCHEHHE
SHTPOIINH IIPH TIepexoie | MOk a30Ta OT CTaH-TapTHBIX YCIOBHI K
temmeparype 200 0C u 06semy 50 1? Cv (N2)=5/2R.

6. Chopmynupyiite 3akon ['ecca u ciencrBus u3 Hero. Ha ocHoBanum
CITeTYIOIINX TAaHHBIX PACCUUTAITE SHTAIBIIHIO 00pa30BaHMs STHIICHA
C2H4:

C2H4 + H2 = C2 H6 ; AH = 136,95k I/mMo01b

C2 H6 +7/2 02 =2C02 + 3H20(x) ; AH = 1559,84kI>x/M0iB

H2 + % 02 = H20(x) ; AH = 285,84x/]>x/Mmonb

C+ 02=C02 ; AH = 393,51 k/I>x/M0J1b

7. TemnepaTypHast 3aBUCUMOCTb KOHCTAaHTHI paBHOBecus Kp peakunu
2CO+2H2=CH4+CO2 sripaxaercs ypaBHeHHeM lg Kp = 11088/T —
3,113 1gT - 2,85*10-3T — 13,22*10-6 T2 + 8,528 Halinute TemmoBoi
3¢ ekt 1ol peakiu npu Temneparype 250C.

8. OOBsicHUTE, KaK C HOMOIIBIO rPahHIECKOr0 METO/Ia MOXKHO HAHTH
cpenHee 3HaYEeHNE YH-TAJIBIINN PEaKIH B KAKOM-JIN00 HHTEpBale
TeMIeparyp.

9. ChopMynupyiTe 3aKOH pacrpeneeHus. 3amuuuTe GopMyIbl s
BBIYHCIICHHS KO (HUIH-CHTa pacTIpeIeNICHNs, €CITH PaCTBOPEHHOE
BEII[ECTBO B 00OMX PaCTBOPHUTEIISIX HMEET OJMHAKO-BYIO MOJISIPHYIO
Maccy.

10. KoadduumeHT pacnpeneraeHus STUIOBOTO CIIAPTa MEKITY
YEeTHIPEXXIJIOPUCTHIM YTIIepooM H Bomoi paBeH 0,0244. KakoBbl OymyT
MOJISIpHBIE KOHIIEHTPALIUY CIIUPTa B PABHOBECHBIX pac-TBopax, eciu 0.1
MOJIb criupTa pacrpenensercs Mexy 300 M Boasl u 500 M
YeTBIPEXXJIOPH-CTOTO yrilepoza ?

11. Iuarpamma ruraBkoctr cuctembl CuCl2 — FeCl3 noka3zana Ha
pHUCYHKE:

A) O603Ha4bTe BCe 00JIACTH Ha ITOM AHArpaMME.

b) HauepTrre 1 00BSICHUTE KPUBBIE OXJIAXKICHHSI CIUIABOB,
conepxauux 25, 45 u 55% xnopunaa xenesa.

B) Beruucnure, CKoIbKO XJIOpHA KeJe3a BBIISIUTCS B TBEPAOM BUIE
u3 300 r 90% pacnnasa npu oxJsaxaeHuu ero g0 2800C?




KM2

KOHTpOJIbHAs paboTa
Ne2

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

1. PactBop 0.001 monw xnopuna kansiwms B 1000 T Boasl
3amep3aeT npu Temrneparype 273,8 K. Haiitu nzoronnueckuit

KO3 PHILIMEHT, €CITH KPHOCKOIINIECKas IIOCTOSHHAS JIJIsl BOJBI paBHA
1,86.

2. CKOJIBKO BPEMEHHU MPOITYCKaJICsl TOK CHUJioi 2 A udepe3
pacTBOp TUAPOKCUIA HATpHsL, eciu npu Temneparype 273 K u
nasiennn 99750 Ia Beinenunocs 3*10-4 M3 rpemyuero raza?

3. Temnosoit 3¢ dexT peaknun Pb + Hg2CI2 = PbCI2 + 2 Hg
paBeH 94928 Jx mpu temnepa-type 298 K. TemnepartypHslii

ko3¢ ¢unuent D/IC pasen 1,45*10-4 B/K. Haittu 3/1C sne-menra u
u3MeHeHue >HTponuu mpu 298 K.

4. Jaiite onpeneneHue NOHATUS «IKBUBAJIECHTHAS
3JIEKTPONPOBOAHOCTEY». KakoBa 3aBUCH-MOCTh SKBUBAJIEGHTHOU
9JIEKTPONPOBOAHOCTY CHIIBHOTO JEKTPOINUTA OT KOHIICHTPAIIH
pacTBopa u TemiiepaTypsl. JlaiiTe 000CHOBaHHBIN OTBET.

5. Hammmure cymmapHOe ypaBHEHHE pPEaKINH, POTEKAIOIIESH
MIpU pa3psijie CBUHIIOBOTO aK-KyMynsTopa. Hanummre cxemy 3Toro
TaJIbBaHMYECKOT0 3JIEMEHTa M YpaBHEHUs KaTOIHOTO M aHOTHOTO
IIPOLIECCOB.

6. Jaiite onpeneneane MoHATHA «aupdy3ms». PaccMorpute
OCHOBHBIE MEXaHU3MbI TU((Dy-3UU B KPUCTAIIAX.
7. [aiite onpeneneHue MOHATUS «I€TEPOreHHAsi CHCTEMA.

[TpuBeanTe MpUMEpPHI FeTEPOTeH-HBIX METAJUTYPTUIECKUX TPOIIeCCOB. B
4eM 3aKIF0YaeTCs OCHOBHOE OTIMYNE COCTOSIHUS BEIIECTBA Ha
MOBEPXHOCTH pa3zena ¢a3 OT BeuiecTBa BHYyTpHU ¢a3pl?

8. Koaddunment quddysun yriepona B KUAKOM Kelle3e TpU
temmeparype 1873 K pasen 4,9*10-9m2/c. HaliTi BSI3KOCTB Kele3a pu
3TOi TemMneparype, eciau 3 (HeKTUBHBIN qUa-MeTp aToMa yriiepoja
paBeH 1,54*10-10m.

9. UYro Ha3bIBaeTCs BpPEMEHEM IIONTypacliaja PeaKinu?
Omnpenenure MOPSAOK PEAKIINH U KOH-CTaHTY CKOPOCTH, €CIIU TIPH
W3MEHEHUH HavajdbHOH KoHueHTpayu ¢ 0,502 no 1,07 moas/n nepuon
noJtypacnajia ymenbiaercs ¢ 51 g0 26 c.

10. IIpn nccnenoBaHWM peakIy BTOPOTO TOpsiAKa ObLIH
MOJTy4EeHbI CIEeIYIOINEe TaHHbBIE O 3a-BUCHMOCTH CKOPOCTH PEAKLIUH OT
TEeMIIePaTypHbI:

T, K 293 303 313 323

K*102 n/mons*mun 0,713 1,50 3,5 5,89

HaiinuTe sHEpruto akTMBalMM U NIPEIIKCIIOHEHIIUAIbHBIN MHOXKUTEb.




KM3

3a4€T

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

Paznen 1. Xumuueckas TepMOIHMHAMUKA.
1. OCHOBHBIE MOHATHUS TEPMOJMHAMUKH. DYHKIIMN COCTOSHUS
u QyHKIMHK TIporiecca.

BHyTpeHHSS SHEpTHs, SHTANBINS, TEIIOTa, padoTa.
2. AHanuTHYECKOe BBIPAKEHHE TIEPBOTO 3aKOHA
TepMOJMHAMUKHU. Brruncienne

paboTHI CHCTEMBI B TIpoIieccax: n300apHOM, H30XOPHOM,

HU30TEPMUYECKOM,
a/1MabaTHIECKOM.

3. TennoeMkocTb. 3aBUCUMOCTh TEIUNIOEMKOCTH OT

TeMIIePaTypHL.

4. TenmoBele 3 deKThl XUMHYECKUX peakuuid. 3akoH ['ecca.

Temnotsr 06pazoBanus,

CTOpaHNs, arperaTHhIX PEeBPaIIeHNI, PACTBOPEHUS,
HeUTpaIu3anuu.
5. 3aBHCHMOCTB TEIIOBOro 3 eKTa peakiuu oT
TeMrepartypsl. Y paBHenue Kupxrooga.
6. ITpomeccrsl caMoNIPONU3BOIBHEIE, OOpPATHMBIE U HEOOpATHUMEIE.
TepmoanHaMuueckast

BEpOSITHOCTh. PaBHOBECHE Kak Hanboee BEpOITHOE COCTOSIHUE
CHCTEMBI.
7. AHanmuTHYecKoe BBIpaXeHHE U (OPMYIUPOBKA BTOPOTO
3aKOHA TEPMOJUHAMUKH.

DHTpONHS KaK Mepa BepOATHOCTH. BerunciieHne n3MeHeHHs
SHTPOIHUH B PA3INYHBIX IPOIEC-CaX.
8. TepmoauHaMuueckie QyHKLIHUU U CBA3b MEXKIY HUMHU.
CBoOo/Has SHEPTUsl IPH OCTOSTHHOM

o0beme (3Heprus [ 'eTbMrobIia) M IpH OCTOSTHHOM JIaBJICHUH
(oneprus [m60ca) kak

Mepa paboToCHOCOOHOCTH CHCTEMBI M KPUTEPHH HAIIPaBICHHOCTH
nporecca.
9. 3aBHCHMOCTb JaBJICHHS HACBHIIICHHOTO I1apa OT
Temneparypsl. YpaBHenue Knaysuca-Knaneiipona.

Paznen 2. Xumuueckoe paBHOBecHE

1. KoncTaHTa paBHOBECHS M CIIOCOOBI ee BRIpaKeHHs. Pacder
COCTaBa PaBHOBECHOM cMecH

U BBIXOJIa IPOJYKTA.

2. XUMHYECKHE PEAKLUU B FE€TEPOr€HHbIX CHUCTEMaX.
KoncranTa paBHOBeCUs T€TEpOreHHON

PEaKIHH.
3. Pacyer paBHOBecuii 10 TaOJIHMIAM CTaHAAPTHBIX 3HAUCHUH

TEPMOANHAMUYECKAX (DYHKIHI.

Paznen 3. Teopust pacTBOpoB

1. [NapraneHBle MOSPHBIC BEIWYMHBL. YpaBHeHHs [ nO0Oca-
Hrorema.

2. WneanbHbie pacTBOpbl. Pa30aBieHHbIE pacTBOPHL. 3aKOHBI
pa30aBIEHHBIX PACTBOPOB.

3. PacTBOpUMOCTB ra30oB B XKHMIKOCTSAX. 3aKOH ['eHpu.

PacTBOpHMOCTD Ta30B B MeTaJlIax.
3akon Payuns.

4. 3aKoH pacnpezeneHus.

5. Peanbuble pacTBOpbl. TepMoarHaMUUECKass aKTUBHOCTb.
Paznen 4. da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaxX
L. OcCHOBHBIE MOHATHUSL: ()a3a, KOMIIOHEHT, YHCIIO CTENCHEH
cBobOoze!. [IpaBmito ¢a3 ['mboca.

2. JuarpaMmma cOCTOSIHUSL OJHOKOMIIOHEHTHOM CHUCTEMBL.
3. Kpusble oxnaxaenus. JluarpaMMbl ABYXKOMIIOHEHTHBIX

CHCTEM: C IIOCTOH 3BTEKTHKOM; C

OTrPaHUYEHHON U HEOTPAHUYEHHOU PaCTBOPUMOCTBIO B TBEPJOM
COCTOSIHUH; ¢ 00pa30BaHUEM

YCTOHUHUBBIX U HEYCTOMYMBBIX XMMHUECKUX COETMHEHUH.

Pazgen 5. OCHOBBI CTaTUCTUYECKOMH TEPMOANHAMUKH

L. ®da3oBoe MPOCTPaHCTBO. 3aKOH pacmpenencHus boibiMana.
2. Pacnipenenenue Mosekyn rasa o UMIYJIbCaM U
KOOpIWHATaM.

3. 3aKkoH pacnpeneneHus SHEPTUH 10 CTENeHsIM CBOOO/BI.




KBanToBas TEOpUA TCIIIIOEMKOCTH.
4. Brruncienne TepMOIMHAMAYECKHX (YHKIHA U KOHCTAHTHI
PaBHOBECHS C HCIIOIb30BaHUEM

CYMM COCTOSIHUH.




KM4

3a4eT C OICHKOM

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

Paznen 1. Xumuueckas TepMOIHMHAMUKA.

1.2 OCHOBHBIE MOHATHUS TEPMOJMHAMUKH. DYHKIIMN COCTOSHUS
u QyHKIMHK TIporiecca. BHyTpeH-Hs SHeprus, SHTAIBINS, TEIIOTA,
pabora.

1.2. AHanuTHYECKOe BBIPAKEHHE TIEPBOTO 3aKOHA

TepMOIMHAMUKH. BrraucieHne paboThl cHCTe-MbI B IPOLIECCax:
1300apHOM, N30XOPHOM, H30TEPMUIECKOM, aTHa0aTHIECKOM.

1.3. TermnoeMKoCTb. 3aBHCUMOCTh TEINIOEMKOCTU OT
TEeMIIEPaTypBl.
1.4. Temnosbie 3dexTs XMMIUecKuX peakuid. 3akoH [ecca.

TertoTsl 00pa3oBaHMs, CTOPAHNUS, arPEraTHAIX MIPEBpPAICHNUI],
pacTBOpEHMsI, HEUTpaIu3auu.

L.5. 3aBHCHMOCTB TEIIOBOro 3(eKTa peakuu oT
TeMrepartypel. Y paBHenue Kupxroda.
1.6. Ipoueccesl caMoPOU3BOIBHEIE, OOpPATHMBIE U HEOOpATUMBIE.

TepmonuHamuueckas BeposT-HOCTb. PaBHOBecue Kak Hanboiee
BEPOSTHOE COCTOSIHUE CHCTEMBI.

1.7. AHanmiTHYecKOe BBIpaXEHHE M (OPMYINPOBKA BTOPOTO
3aKOHA TePMOAMHAMUKH. DHTPOMHUS KaK Mepa BEpOATHOCTH.
Beruncnenre H3MeHeH s SHTPOIIMHU B Pa3IMUHbIX MPOLECCAX.

1.8. TepmomuHamMudIecKie (YHKIMN M CBSI3b MEXTy HIMH.
CBo0opHas SHEPTHs IPU TOCTOSHHOM 00beMe (9Heprust [ enpMrombiia)
Y TIPH MOCTOSIHHOM JaBfieHnu (3Heprus ['mboca) kak mMepa pado-
TOCHOCOOHOCTH CHCTEMBI M KPUTEPHI HAIIPaBICHHOCTH TIPOIIEeCcCa.

1.9. 3aBHCUMOCTb JAaBJICHUs HACBILIEHHOIO Mapa OT
Temneparypsl. YpaBHenue Knaysuca-Knaneiipona.

Paznen 2. Xumuueckoe paBHOBECHE

2.1. KoncTaHnTa paBHOBECHS M CIIOCOOBI ee BRIpaKeHHs. Pacder
COCTaBa PaBHOBECHOM CMECH H BBIXO/Ia IPOAYKTA.

2.2. XuMHYECKHE PeaKklUu B T€TePOreHHBIX CHUCTEMaX.
KoHcTaHTa paBHOBECHS T€TEPOTEHHON pe-aKIHu.

2.3. Pacuer paBHOBecHi 10 TabiHIlaM CTaHAAPTHBIX 3HAYCHUI
TEPMOJUHAMUYECKUX (DYHKITUH.

Paznen 4. ®a3oBble paBHOBECHSI B MHOTOKOMITIOHEHTHBIX CHCTEMAX

4.1. OcHOBHBIC TIOHATHS: (ha3a, KOMIIOHEHT, YHCIIO CTETIeHEH
cBob6oel. [IpaBuio ¢a3 ['mb6ca.

4.2. Jlnarpamma cOCTOSIHUSL OJTHOKOMITOHEHTHOW CHCTEMBI.
43. Kpusble oxnaxnenus. JuarpamMmmsbl JBYXKOMITOHEHTHBIX

CUCTEM: C IOCTOU 3BTEKTUKON; C OTPAHUYEHHON ¥ HEOIrPaHUYEHHOU
PacTBOPUMOCTBIO B TBEPIOM COCTOSHHUHU; C 00pa30BaHUEM YCTOHUMBBIX
U HEYCTOMYUBBIX XUMUYECKHX COCANHEHHH.

Pasnen 6. Dnexrpoxumus

6.1. PacTBOPBI NIEKTPOIUTOB. DHEPTHsL KPUCTATIIMUECKON PEIIETKH U
SHEprHsl CONbBaTallMK HOHOB. CHUIIbHBIE U CIIA0bIE SIEKTPOIUTHI.
AKTHBHOCTB AJIeKTponTOB. VloHHas crna pactBopa. CriocoOsI
orpeneneHns K03 (GUITIEHTOB aKTHBHOCTH YJICKTPOJIUTOB. Y JeTbHAS U
SKBUBAJIEHTHAS 3JIEKTPOMPOBOIHOCTH U UX 3aBUCHMOCTH OT
koHueHTpanuu. [logsrxHocTs HOHOB. 3akoH Komb-payma. Yucna
nepeHoca. IIpakTndeckoe NCTIOIB30BaHUE H3MEPEHUS
3JIEKTPOIPOBOAHOCTH.

6.2. DNeKTpoABMKYIINE CHIIbl. BO3SHUKHOBEHNE Pa3HOCTH MOTEHIIMAIIOB
Ha rpaHuIe paszaena ¢as. JIBoiHOM IeKTpHIECKIH CIIOH.
TepMoarHAMHKA TaIBBAHUYECKOTO JIEMEHTa. THITBI 3JIEKTPOIOB.
OnexTpoHble MoTeHnuansl. CTaHJapTHbIE TOTEHIUATBL. Psn
HanpspkeHUH. TUIsl ranbBaHUYe-CKUX JJIEMEHTOB: XUMHYECKUE,
KOHIIeHTpannoHHbIe. J[nddy3nonnsrii notenman. Onpenencane
TepMOANHAMHUUYECKUX IapaMeTpoB myTeM usmepenus J/C. Kuneruka
JNEKTPOJHBIX IpolueccoB. DnekTponus. [lonspusanus.
Iepenanpsoxenue.

Paznen 7. Quddysus

7.1 SIBnenus mepeHoca B razax, TBEpAbIX Telax, KUIKOCTAX. Teopus
muddysun. 3akonsl Guka. Ceasp k03 duientoB auddyzun ¢
MOJBIKHOCTBIO. MexaHu3M Tu(dy3un B TBEPBIX TETaX U KHIKOCTIX.
O¢dexr Kupkengans. Ananuz Jlapkena.

Paznen 8. IloBepxHOCTHBIE SBIEHUS U aACOPOLIUSL

8.1 OcHOBHBIE onpeseneHus. BiausiHue NoBEpXHOCTHOIO CIIOSI Ha
TEPMOIUHAMUYIECKUE CBOMCTBA T€TEPOTeHHBIX CHCTEM. AncopOnus
ra30B Ha TBEPAbIX OBEPXHOCTSX.




8.2 Teopus agcopbuust Jlanrmropa. AncopOuus U3 CMECH ra3oB.
Ancop6uust U3 pacTBOpoB. Mose-KyJsipHasi U akTHBUPOBaHHast
azcopoIus.

8.3 TomumonexynstpHas ajgcopouns. KanumnspHas KOHIEHCAIHS.
Crtpoenue aacopOIMOHHBIX Cl10-eB. Termnora aacopOum.

8.4. AncopOuyst Ha MOBEPXHOCTH JKHIKOCTH. Y paBHeHue [ uooca.
Vpasuenue IInmkoBckoro. 3a-BUCMMOCTb IOBEPXHOCTHOT'O
HATsDKEHHS OT cocTaBa pacTBopa. [Tonsartue o xpomaTorpadumn. Ilo-
BEPXHOCTHBIE SIBIIEHUSI B METAJLTYpIUH.

Paznen 9. Xumuueckas KUHETHKA U KaTalu3

9.1. KuneTnka roMOTreHHBIX peakiiid. CKOpOCTh PeakIfiH.
MonekynsapHOCTb U MOPSAZOK peakuu. 3aKOH IeHCTBUS Macc U
KHHETHUYECKUE ypaBHEHHs peakiuu. KoncTanTa ckopoctu. Peaknun
IIep-BOT0, BTOPOTO U TPETHETO MOpsiAKa. MeTob! onpeneneHus
HOpSAJKa peakIuu. 3aBUCUMOCTb CKO-POCTH PEaKIUH OT TeMIIepaTypHl.
YpaBHeHHe AppeHnyca. DHeprusi akTUBalUK. Teopusi akTHB-HBIX
coynapenuii. [{enHble peakuuu.

9.2. KuHeTuKa reTeporeHHbIX peakuuil. ['eTeporeHHele peakiyy B
METaJTypru4ecKoM MpOU3BOI-CTBE. MHOroCTauitHOCTh IPOLIECCOB.
Bremmnss macconepenada. CkopocTh Macconepenaun. I1pu-meHenue
Teopun pazMepHocTH. [1-reopema. Kpurepun noxgobust. BHyTpeHHSsA
Macconepegada. Tonoxumuyeckue peakuuu. Kuneruka
kpucrajuinzanuu. CoBpeMeHHask Teopyst 00pa3oBaHMs 3a-pOABIIIA.
Teopus ¢urykryarun. TepMoanHAMIYECKHE YCIIOBHS BOSHUKHOBEHHS
chepuIecKoro 3a-poIbIIIa.

9.3. Karanu3. O0mue cBoiicTBa KaTaau3aTopoB. | OMOTeHHBIH KaTaius.
I'ereporennslii kaTanu3. OCHOBHbBIE TEOPHHU KaTaIn3a.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIIETeHLU I
P1 nmaboparopHas OIIK-1-B1 1. ®u3nyeckuil CMBICI OCHOBHOI'O 3aKOHA TEPMOAMHAMUKH.
pabota Nel 2. Kakue nporiecchl MpOTeKaroT IIPH PaCTBOPEHUH COHU B Boje?
Onpezenenue 3. CymHOCTb KalOpUMETPUUECKOI0 METOJa U3MEPEHHSI TeIIOThI?
TETIIIOTHI 4. Yto Takoe cTaHAapTHas TEIUIOTa 00pa30BaHMUs BemecTBa?
pacTBOPEHHS COJIH B
BOZIE
P2 naboparopHas OIIK-1-B1 1. 3axon ['ecca u cinencTBus U3 HETO.
pabora Ne2 2. IToHATHE TEIIOEMKOCTH, SIUHUIIB H3MEPEHUS, (DM3HUCCKUI CMBICI.
OmnpeneneHue Tem- 3. 3aBHCHUMOCTH TEIIOBOT0 3¢ deKTa peakiiuy OT TeMIePaTypHL.
JIOTHI PACTBOPEHUS
OypsI
P3 nabopaTopHas OIIK-1-B1 1. Chopmymupyiite npuniun Jle-11larense.
pabora Ne 3 2. Kaxue (pakTOphI BIUAIOT Ha CMEIIEHHE XMMUIECKOTO PaBHOBECHS?
W3yuenue paBHO- 3. Belpa3uTe KOHCTAaHTY PaBHOBECHS [T 3aJJaHHOM TOMOT€HHON
BECHsI FTOMOT'€HHON peaxuuu.
PEaKINy B pacTBOpE 4. BeIpa3nuTe KOHCTaHTY PaBHOBECHS IS 3aaHHOM reTeporeHHON
peaKITHH.
5. Kak HaliTH KOHCTaHTY paBHOBECHS YKCIIEPUMEHTAIBHO?
6. Kak cBs3aHa KOHCTAaHTa PaBHOBECHS C TEPMOIUHAMHYCCKUMHA
BEJIMYMHAMU?
P4 nabopaTtopHas OIIK-1-B1 1. [NapuuanpHas MOJIbHas BETMUMHA.
pabota Ne4 2. DKCTEHCUBHBIE U UHTEHCHBHBIE CBOHCTBA PacTBOPOB.
Onpenenenue 3. CiocoOBI BEIpaKeHHsI KOHIICHTPALIUH PacCTBOPOB.
MapIManbHBIX 4. Ypasrenne ['mb6ca-/lrorema
MOJIBHBIX 00BEMOB
KOMIIOHEHTOB
pacTtBOpa
P5 naboparopHas OIIK-1-B1 1. UneanbHsblil pacTBOpP. 3aKOHBI, JEWCTBYIOIIUE B UACATBHOM
pabora Ne 5 pactBope.
Pacnpenenenue 2. 3aKOH pacrpeeneHusl.
PacTBOPEHHOTO 3. Meron skcTpakimu. Pacuer KoaudecTBa IIOBTOPEHUH.
BEIIECTBA MEXIY 4. Pacuer kod(pGUIMEHTA pacIpeieleHuUs BEIIECTRA.
JIBYMSI 5. DKcnepuMEeHTaIbHBII METOA HaXOKACHUS KOdpPHUIIHeHTa
HECMEIIHBAIOIIUMUC pacnpeneneHus

s1 paCTBOPHUTEISIMU




P6 nabopaTopHas OIIK-1-B1 1. 3akoH Payns u cnencTBus u3 Hero
pabora Ne 6 2. PacueT TemnepaTyp KUIEHUS M 3aMEP3aHUs pAaCTBOPOB 10 U3BECTHOM
Ormpenenenue Mo- KOHIIEH-TpaIiH.
JIEKYJISIPHOTO Beca 3. PacueT MOJIIPHOM MacChl BEIIECTBA [10 U3BECTHOMY U3MEHEHUIO
PacTBOPEHHOTO TeMIIepaTypbl KUIIEHHUS WK 3aMep3aHHusL.
BEILIECTBA M0 0~ 4. Pacuer KOHLEHTpALUU pacTBOpa.
HIDKEHHIO
TeMIIepaTypbl
3aMep3aHus
pacTtBOpa
P7 naboparopHas OIIK-1-B1 1. ITIpaBuno a3 I'n66ca. Pacuer crenenei cBOOOIBI CHCTEMEI B
pabota Ne 7 3aJJaHHBIX TOYKaX.
IToctpoenue nua- 2. YcraHoBieH#e (pa3oBOro cocraBa 0oiacTu (pa3oBoi TUarpaMMBL.
TpaMMBI ITABKOCTH 3. Kpussle oxnaxkaeHus 1o (a3oBoif Auarpamme.
CHCcTeMBl Ha()TaJIiH- 4. Metox noctpoeHus (ha30BoH ANArpaMMbI IO KPUBBIM OXJIQJKICHHUS.
nueHnIaMuH CymuHocTs MeTona
5. Pemienue 3a1a4 1o npaBuily pbluara.
P8 nabopaTopHas OIIK-1-B1 1. ITpaBmito a3 ['m66ca. PacueT creneHeid cBOOO B CHCTEMBI B
pabota Ne 8 3aJTaHHBIX TOYKAX.
Tepmuueckuii aHa- 2. YcraHosieHue (a30BOro coctana 0b1acTu (ha3oBoii THarpaMMBL.
3 3. KpuBble oxnaxxaeHus 1o (a3oBoii Auarpamme.
JIBYXKOMIIOHEHTHOU 4. Metox noctpoeHus (ha30BO AUArpaMMBI IO KPUBBIM OXJIAXKICHHS.
CHCTEMBI CymiHocTs MeTozia
5. Pemenue 3a7a4 1o npasuily pblyara.
P9 naboparopHas OIIK-1-B1 1. Dnexrponutel. CTeneHb AUCCOIUALINH.
pabota Ne9 2. MoHHas cuna pacTBOpa, NOABUKHOCTb HOHOB.
Onpenenenue 3. Pacuer ko3¢ urnmenta akTHBHOCTH.
cpenHero kod¢p¢pu- 4. UzoToHnueckuii ko3 uueHt.
LIUEHTAa aKTHUBHOCTH 5. KoyuturatusHsle cBoiicTBa pacTBOpoB. OTIHYNE PacTBOPOB
CHIIBHOTO 3JIEKTPO- AIIEKTPOIUTOB OT HEAIEKTPOIHUTOB.
JIUTa B BOJHOM
pacTBope 1o
TIOHIDKEHUTO
TeMITepaTypsl
3aMep3aHus
P10 nabopaTtopHas OIIK-1-B1 1.Dnextponus. Onpezaenenue, NpaBuiia, IPOMBIIIJICHHOE TIPUMEHEHHE.
pabota Ne 10 2. 3axon ®apanes ans pacyera MPOAYKTOB JIEKTPOIIN3A.
Orpenenenue 3. Teopus 37eKTPOIUTUUECKON JUCCOLMAIIUN AppeHnyca.
JNEKTPOXUMHUIE- 4. DNeKTpOIIPOBOTHOCTD: yAeNbHAas U SKBUBAJICHTHAs. 3aBUCIMOCTD
CKOTr'0 9KBHBAJIEHTA 3JIEKTPOIPO-BOIHOCTH OT KOHIIEHTPALIMH PACTBOPA JIEKTPOJIUTA.
MeIH
P11 naboparopHas OIIK-1-B1 1. 3akon Konbpayma.
pabota Ne 2. CymHoCTh 3KBUBAJICHTHOM U yAETBHON 3IEKTPOIIPOBOAHOCTH, UX
110mnpenenenue CBS3b.
AIIEKTPOIPOBOTHO- 3. ITonBMXHOCTE HOHOB B PACTBOPE, aKTUBHOCTH HOHOB.
CTH ¥ KOHCTAHTHI 4. KoHIyKTOMETpHsI, METO/IMKA BHITIOTHCHNUSI.
IUCCOLIUAINU 5. IIpuroroBieHne pacTBOPOB 3aJaHHON KOHLIEHTPALIUH.
cinaboro
JIIEKTPOIIATA
P12 nabopaTopHas OIIK-1-B1 1. CymHOCTb MOHATHS KOPPO3US MeTallja.
pabora Ne 12 2. YpaBHEHUS! KOPPO3UH JTY>KEHBIX METAIJIOB, OLMHKOBAHHBIX,
Koppozus merain- HUKEJIMPOBaHHBIX.
JIOB B BOJHBIX pac- 3. 3amuTa MEeTajuIoB OT KOPPO3UH.
TBOpaX KUCIOT 4. IIpoayKThI KOPPO3UHU BO BIAXKHOM BO3yXE U B KUCIIOH cpene.
P13 nabopaTtopHas OIIK-1-B1 1. B 4em oTin4ne KOHIEHTPAMOHHOM 3aBUCMOCTH 3KBUBAJIEHTHOU

pabora Ne 13
Orpenenenue 3k-
BHUBAJICHTHOM 3JIEK-
TPOIPOBOJHOCTH
CHJIBHOTO 3JIEKTPO-
JUTa

3JIEKTPO-TNPOBOIHOCTH CUIIBHOTO JIEKTPOJIUTA OT CJ1aboro?

2. Pacuer pH pacTBOpOB KUCIIOT U LIENIOYEH 110 SKCIIEPUMEHTAITEHBIM
JTAaHHBIM.

3. Yucna nepeHoca. PU3NUECKUI CMBICIL.

4. KonnykromMeTpusi, METOAMKA BBIIIOJHEHUS.

5. [IpuroroBienne pacTBOPOB 3aJaHHON KOHIIEHTPALINH.




P14 nabopaTopHas OIIK-1-B1 1. Ancop6uust, pu3HuecKuil CMbICT HOHATUS Kak 00beTa U Kak
pabota Ne 14 mporecca.

Uzyuenune 2. KakoBo cocTosiHHE BellecTBa Ha rpaHuile paszaena dhas? [lonsatue
agcopOmu MOBEPX-HOCTHOTO HATSKEHUSI.

YKCYCHOHM KHCIJIOTBI 3. YpaBHenue LIUMKoOBCKOTO.

Ha MOBEPXHOCTH 4. Merouka 3KCIIEPUMEHTAIBHOTO ONPENENICHNS YPaBHEHUS
JIPEBECHOTO YIS ajcopOIuy 3a1aH-HOTO BEIECTRA.

P15 nabopaTopHas OIIK-1-B1 1. CkopoCTh XMMHYECKOM peakuu. 3aKOH JEHCTBYIOIIMX Macce.
pabota Nel5 2. XuMu4eckoe paBHOBeCUE U (haKTOPHI, BIUSIONINE HA CMEIICHHE
OmnpeneneHue cko- XUMHYECKOTO PaBHOBECHS.
pocCTH peakuuu 3. Hpunnun Jle-Ilatenbe.

WHBEPCHH 4. ®axTOpbI, BIUSIONINE HA CKOPOCTh PEAKIUH.
TPOCTHUKOBOTO 5. Onrudeckue n30Mepshl.
caxapa 6. CymHOCTb METOJ1a CaxapuMETPUH.

P16 nabopaTopHas OIIK-1-B1 1. 3amucarh ypaBHEHHE PEAKIIMN OMBUICHUS CIOXHOTO d(upa.
pabora Ne 16 2. 3anucarb BbIpaXCHHE CKOPOCTH PEaKIUu.

Wzydyenue ckopo-cTi 3. OnpenenuTh NOpAAOK peakiuu. I'padudeckuii MeTon.
PEaKLHUU OMBI-JIEHUS 4. ®axTOpBbI, BAMUSIOLINE HA CKOPOCTh PEAKLUHU.
CIIO)KHOTO ddupa 5. XuMuveckuil KaTanu3, BUIbI KaTann3a, 0COOCHHOCTH.

P17 nabopaTopHast OIIK-1-B1 1. 3anucarh ypaBHEHHE peaKklIMK HOJUPOBAHUS alleTOHA.
pabota Nel7 2. 3amucathb BBIpaKEHUE CKOPOCTH PEAKLIUH.
Omnpenenexue cko- 3. OmpenenuTh NOPAAOK peakiun. ' padudeckuii MeToI.
POCTH peaKiuu 4. Metorka 3KCIIepUMEHTAIBHONW PabOThI
HoaupoBaHus
aleToHa

P18 [TpakTuueckoe OIIK-1-31 [TepBblii 3aKOH TEPMOIMHAMHUKH. PacdeT pabOThI ra3a B pa3IudHbIX
3aHsTHe Nel TEPMOIMHAMUYECKUX TIPOIIeccax: n300apHOM, H30XOPHOM,

M30TepHUYecKoM, aguadbaTHoM. [ToHATHE MOTISIPHOIT U yAeTpHON
TEIII0EMKOCTEH.

P19 [IpakTudeckoe OIIK-1-31 3akon ['ecca. PacueT TemmoBbiX 3G PeKTOB peakiuu. DHTATbITHNHBIH
3aHgaTHEe No2 (hakTop. 3aBHCUMOCTH SHTAJIBIIMN OT TeMrepatypbl. 3akoH Kupxrodda.

P20 [IpakTrdeckoe OIlIK-1-31 Bropoii 3ak0H TepMOIUHAMUKN. DHTPONHUIHBIN pakTop. I3MeHeHne
3ansTHe Ne3 SHTPOIIHH B CIIOKHBIX (PU3NKO-XUMHIECKHX MPOIIECCaX. 3aBHCUMOCTh

SHTPOIUH OT TEMIIEPATYpPhl U 00beMa.

P21 [IpakTuueckoe OIIK-1-31 Oueprus [m66ca. Dueprus [enpmronsia. HanpasieHHOCTH
3ansTue Ne4 XUMHYECKHX MPOLECCOB. 3aBUCUMOCTD OT HE3aBUCUMBIX MTApaMeTPOB.

P22 IIpaxkTuyeckoe OIIK-1-31 XUMHUYECKOE paBHOBECHE B OTHOKOMIIOHEHTHBIX CUCTEMAX U IPOCTHIX
3ansTue Ne5 cMecsX

P23 [IpakTuueckoe OIIK-1-31 Teopus pactBopoB. PaBHOBecue Mex 1y pacCTBOPOM U ITapOM
3ansiTae Ne 6 pactBoputens. 3akoH Payns, 3akon 'enpu, cnencrus. Beipaxkenus

KOHLIEHTpaluil pacTBOPOB.

P24 [IpakTuyeckoe OIIK-1-31 ITapunanbHble MONbHBIE BeTHUMHBIL. 3akoH I'n66ca-/lrorema.
3ansaTue Ne 7

P25 IIpakTuyeckoe OIIK-1-31 XUMHUYECKOE PaBHOBECHE B IByXKOMIIOHEHTHBIX cucTeMax. ®a3oBble
3ansTHe Ne 8 nuarpaMmel. [TocTpoenne u mHTEpIIpUTAaLUs (Ha30BBIX JHATPAMM.

P26 IIpakTuyeckoe OIIK-1-31 CratucTudeckuii pacdeT MOJISIPHOI TeTIIOEMKOCTH.
3ansTHe Ne9

P27 [IpakTuueckoe OIIK-1-31 Y nenbHas U 5KBUBAJICHTHAs 3JIEKTPOIIPOBOJAHOCTH U UX 3aBUCHMOCTh
3astre Nel( oT KoHUeHTpauumu. [ToaBmxHOCT HOHOB. 3akoH Konppayma. Yucna

nepeHoca. IIpaktudeckoe UCIIONIb30BaHUE U3MEPEHUS
AJIEKTPOIPOBOTHOCTH

P28 [IpakTuueckoe OIIK-1-31 Tunsl ranbBaHUYECKHUX AJIEMEHTOB: XMMUYECKUE, KOHIIEHTPAI[HOHHBIE.

3aHaTue Nell Juddysunonnsiii norennuan. OnpeaeneHue TePMOAMHAMIYECKIX
napamerpoB mmyreM u3mepenus DJ1C. Kuneruka snekTpoaHbIxX
nporieccoB. Dnektposn3. [onspuzanus. [Tepenanpsokerue

P29 [IpakTuueckoe OIIK-1-31 DNEKTPOXUMHUSL. DIEKTPOIPOBOJAHOCTD IEKTPOIUTOB
3ansTue Nel2

P30 IIpaxkTuyeckoe OIIK-1-31 Onexrpoxumus. DJIC raapBaHn4ecKkoro aemenra. Pacuer
3ansTue Nel3 TEPMOJUHAMUYECKUX BennduH MerogoM DJIC

P31 [IpakTrdeckoe OIlK-1-31 Juddysus. Pacuer koapdunuenra nudpdy3un. Bsskocts

3asTe Ne 14




P32 IIpakTuyeckoe OIIK-1-31 Arncop6bmus. Pacuer koaunuenra agcopoiuu. I'paduueckuit meron
3ansTue Ne 15 onpeeNeH s aacoponuu

P33 IIpaxkTuyeckoe OIIK-1-31 Xumuueckast KUHETHKA. PacueT KOHCTaHTBI CKOPOCTH U MOPsIKa
3anstue Ne 16 peakiun. ['padudeckuii MmeTox

P34 [IpakTuueckoe OIIK-1-31 Kuneruka. DHeprus akTuBauy, BIUSHUE TEMIIEPATypbl HA CKOPOCTh
3angTue Nel7 peakiuu. KuHerrka cioHbIX peakuuit

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeToB, TECTOB M T.II.)

3a4geTHbIH Ommet NeO (TTHCEMEHHO

1. Jaiite onpeneneHue NOHIATUS «IKBUBAJIEHTHAS 3JIEKTPOIIPOBOJHOCTH». KakoBa 3aBUCHMOCTb 3KBUBAJIEHTHOU
3JIEKTPOIPOBOJIHOCTH CUIBHOTO 3JIEKTPOINTA OT KOHIIEHTPALUH PacTBoOpa U TemmnepaTypsl. OTBeT 000CHYHTE.

2. JlaiiTe onmpeneneHne MOHATHIO: KaTanu3aTop. B ueM OCHOBHOE OTIMYME FeTEpOreHHOro KaTtaiaus3a oT romoreHHoro? Kak
BIIMSET KaTaau3aTop Ha CKOPOCTh XUMHUYECKOHN peakiun’?

3. KakoBa 3aBHCHMOCTh CKOPOCTH XHMUYECKOH peakiuu OT Temmneparypsl? 3amumure ypaBHeHus Bant-I'odda u
Appennyca. O603Ha4bTE IPAHUIIBI X TPUMEHUMOCTH.

4. Jlis XuMudYecKoi peakiuu, mpoTtekaromieii mo ypasHeHHIo N20 = N204 + 1/202 , 3HaueHHs1 KOHCTAaHTHI CKOPOCTH TPH

temmeparypax 298 K u 328 K coorsercrBerHo paBsbl 3,38%10-5 c-1 u 1,50%10-3c-1. Haiigute sHEprHi0 akKTUBAIIMN PEAKIUH U
MPEIPKCIIOHEHIINATIbHBI MHOKHTEb.

5. Jns peakuum, nporekaromeit cornacHo ypasHenuto: 2C2HSOH + 2Br2 = CH3COOC2HS +4HBr  mpu 298 K
MIOJIy4€HBI CIIEIYIOINE SKCIIEPUMEHTANIbHBIE JaHHBIE:

C(Br2), mons/n *103 8,14 6,10 4,45 3,73

Bpewms, mun 0 4 10 15

HaiinuTe nopsiok peakiuy 1 KOHCTaHTY CKOPOCTHU peakiuy npu Temueparype 298 K.

6. PaccraBpTe (ha3oBEIe 00nacTH HA AMAarpaMMe. YKaKUTE JTMHHUM HOHBAPHAHTHBIX PAaBHOBECHH B CHCTEME M HAINWIIUTE
CXeMBbI 3TUX NpeBpauieHuil. PaccuuTaiite yncno creneHeil cBo060abl cucteMsl B Toukax N u H.

[IpumepHsIit OueT KOHTPOIBHOH paboTs! Ne 1

1. JlaiiTe ompeneneHne MOHATHAM «3HEPrus», «pabora», «remaoTa». Kak cooTHOCATCA MEXTy cOOOM 3TH BEIUIUHBI?
Hanumure Gopmyns! Ui pacuera paboThl H30T€pPMHUUYECKOTO Mpoliecca. Paccunraiite paboTy mpolecca H30TepMHYECKOTO
pacmupenus S a3ota, B3saroro npu 250C u naieHnn 6 6ap 1o nasnenus 1 o6ap.

2. Omnpenenure 3aTpaueHHYI0 PabOTy M KOHEUHYIO TEMIIEPaTypy CHCTEMBI, eclIH 8 T Bomopoaa, B3sroro mpu 170C
COKUMAIOTCS aguadaTHIeCKu OT 8 10 5 1.

3. TemmoeMKOCTh: onpenelieHue, GU3NIECKHi CMbICH, CHOCOOB! BBIP)XKCHUSI, CANHUIBI U3MEPEHUs. 3alHUIINTe YpaBHEHHE
Kupxrodda, 00pscHHATE, KaK H3MEHACTCS TEIIOEMKOCTh CHCTEMBI B XOZI€ PEAaKIIUH, €CIIH PEaKIUs YH0TePMIUIECKas.

4. BeIpa3ute u3MeHEeHHE TEMI0eMKOCTH XMMHUECKOro Mpoliecca, IPOTEKAOIero COrJIaCHO ypaBHEHHIO peakiuu: Br2 (1) +
H2 (r)= 2HBr(1)

Koa¢dummenTs! ypaBHEHUS HCTHHHOM TETUIOEMKOCTH JUTS:

a b*103 c*10-5
Br2 (r) 37,20 0,71 -1,19
H2 () 27,28 3,26 0,502
HBr(r) 26,15 5,86 1,09
5. CdopmynupyiiTe BTOpoli 3aKOH TepMOIuHaMHUKU. OOBACHUTE, B KAKOM CJIydae SHTPONUIHBINA (aKTOp CIOCOOCTBYET

CaMOIIPOM3BOJIEHOMY IPOTEKaHUIO ITporecca? MOKHO JIH 110 ypaBHEHUIO XUMHYECKON peakIny MpeicKa3aTh H3MEHEHHE
SHTPOIHH, NOsACHUTE. UeMy paBHO H3MEHEHHE SHTPOIHH IIPH Tepexo/ie | Molb a30Ta OT CTAaHAAPTHBIX YCIOBHH K TeMIIepaType
200 0C u gasienuro 0,5atm?

6. Cchopmynupyiite 3akoH ['ecca u cnenctBus u3 Hero. Ha ocHoBaHMU ciielyroluX JaHHBIX PACCUMTANHTE TEIUIOTY PA3IIOKECHHS
TIEPOKCH]IA BOJOPOIA:

SnC12 + 2HC1 +1/202 = SnCl4 +H20 ; AH = -296.32 xJ{x

SnCI2 + 2HC1 +H202 = SnCl4 + 2H20 ; AH = -332.95 k/Ix

7. Hannmure ypaBHEHUE 3aBUCUMOCTH KOHCTaHThI paBHOBecHs OT Temneparypsl. KoncranTa pasHoBecust Kp peakuun  2CO2 =
2CO + 02 pasHa 10-20,4 npu T=1000K. Bsruncnure koHCTaHTY paBHOBecus 3Toi peakuuu npu T=2000K, eciu cpenHee 3HaueHue
TermoBoro ¢ ¢dexra 3Toi peakumu 561325 Jx.

8. OObsCHNTE, KaK C TOMOIIBIO IPahMIECKOT0 METO/1a MO>KHO HAWTH Cpe/iHee 3HaUCHHUE SHTAIBIINN PEAKIINU B KAKOM-TTHO0
MHTEpBaJIe TEMIIEPATYP.

9. JlaiiTe onpezneneHue MOHATHS MapIUATbHON MOJIIpHON Benn4uHBI. 3anummre popMyity I'n66ca-/lrorema, IOSICHUTE, YTO 3HAUAT
nepeMeHHble B ypaBHeHnH. Onpenenute m1oTHOCTh 40% BOAHOTO pacTBOpPa METUIOBOTO CIHUPTA, €CIIH U3BECTHO, YTO
napIyaNbHbIe MOJSIPHBIE 00BEMBI BOJIBI M CIIUPTA B 3TOM PACTBOPE COOTBETCTBEHHO paBHHI 17,5 1 39 cm3.

10. uarpamma rutaBkoctu cuctembl CuCl2 — FeCl3 mokazana Ha pucyHke:

A) O6Go3HaybTe Bce 00JIACTH Ha 3TON AUArpaMMe.

b) HauepTute 1 00BsICHITE KPHBBIE OXJIAXICHUS CIUIAaBOB, conepxkammx 10, 40 u 70% ximopuna xemnesa.

B) Berancanre, CKOIBKO XJIOpHAa MEAN BBLIETUTCS B TBepAoM Buae u3 100 r 20% pacrnaBa Ipr OXJTaXICHUH €ro 10
9BTEKTHUYECKOH TeMIIepaTypsl?

ITpumepHEIit OHIIeT KOHTPONBHOH paboTs! Ne 2
1. PactBop 0.001 monb xsopuna xansuus B 1000 r Boasl 3aMep3aer npu temneparype 273,8 K. Haiitu u3oToHu4ecKuil
K03 PULMEHT, ecIi KPUOCKOIIMYECKas MOCTOsIHHAS 7Sl BOAbI paBHa 1,86.




2. CKoIbKO BpeMeHH HpOITyCKaJcs TOK CHJOil 2 A depe3 pacTBOp FHAPOKCHAA HATPHsL, eciu mpu Temmeparype 273 K u
nmasiennn 99750 ITa Beigenwioch 3*10-4 M3 rpemyuero raza?

3. Terumooit addext peakium Pb + Hg2CI2 = PbCI2 + 2 Hg  pasen 94928 [Ix mpu temmeparype 298 K. TemmepaTypHbIid
koapduument IJC pasen 1,45*10-4 B/K. Haiitu D/IC snemenTa u n3mMmeHenue dHTponuu mpu 298 K.

4. Jaiite onpeneneHue MOHATUS «IKBUBAJIEHTHAs 3JEKTPOIIPOBOJHOCTh». KakoBa 3aBUCHMOCTb SKBUBAJIEHTHOM
JNEKTPOIPOBOTHOCTH CHIIBHOTO JIEKTPOJINTA OT KOHIICHTPALMK PAcTBOpa U TeMIiepatypsl. Jlaiite 000CHOBaHHBIN OTBET.

5. Hammmure cymmapHOe ypaBHEHHE peakilid, MPOTEKAIOIeH PH pa3psiie CBHHIIOBOTO akKyMmynsTopa. Hammmmure cxemy
3TOT0 raJbBaHUYECKOT0 3JIEMEHTA U ypaBHEHHS KaTOAHOTO U aHOJHOTO MPOLECCOB.

6. JHaiite onpenenenne nousatus «audysus». 3anumure 1 u 2 ypaBHenus ®uka, obnacte ux npuMeHeHus. Paccmorpure
MexaHm3M quddy3un B ra3o00pasHoii paze. 3anummte GopMyiry s pacdera Kodhdumenta tudy3um.

7. Haiinure ko3¢ dunuent muddysnn xucaopoaa npu temneparype 308 K u atmochepHom maBnenun, ecnu coo=3,02%10-
10 u C=125.

8. Kakne Bam M3BECTHBI CIIOKHBIC KHHETHYECKUE porecchl? JlaliTe X KpaTKyr0 XapaKTepUCTHKY. BBIBeauTe ypaBHEHUE
JUIS pacdeTa CKOPOCTH ITOCIEA0BATEIFHOTO Iporiecca. OnpenennuTe TMMATHPYIONIYIO CTAIHIO.

9. Uro Ha3bIBaeTCs BpEeMEHEM Ionypacnaaa peaknuu? OmpenenuTte MOPSIOK PeaKIUU U KOHCTaHTY CKOPOCTH, €CIU IpH
M3MEHEHUH HavaabHOM KoHIeHTparmu ¢ 0,502 mo 1,07 Monb/n nepro moypacnana yMmeHblaercs ¢ 51 10 26 c.

10. JaiiTe moHATHE TeTeporeHHoro karannia. OOBsACHUTE, KAKOB MEXaHI3M BIMSHHS KaTaln3aTopa Ha CKOPOCTh

XuMu4eckoil peakuuu. [Ipueaure npuMepsl KaTAIUTHYECKUX PEeaKLUi B METAILTYpIUU.

KOHTpOJ'H)HaSI pa60Ta MOXKET OBITH MpOBE€ACHA NUCTAHIIMOHHO B CUCTCME BHeKTPOHHOﬁ Cpe€ac B BUAC TCCTUPOBAHUA




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

[Ipu oreHKe pe3ynbTaToOB 3aIUTHI OTIETOB M0 JTa0OPATOPHBIM PabOTaM HCIIONB3YeTCsl OMHApHAs CHCTEMa, KOTOpast
IPEyCMaTpUBAECT CIEAYIOLIME Pe3yNbTaThl U KDUTEPUU OLEHUBAHUS:

«3a4TEHO» BrimonHeHs! Bee 3a1aHus 1a00paTOpHOI padOTHI, CTYIEHT OTBETHI Ha BCE KOHTPOJBHBIC BOIPOCHI

«HE 33a4TEHO» CTyneHT He BBIONHII WIX BBIOTHHUI HENIPABIIIBHO 3aJaHUS Ta00paTOpHOH pabOTHI, CTYJACHT OTBETHI Ha
KOHTPOJIbHBIE BOIPOCH! C OIMIMOKAMH WM HE OTBETHUJ Ha KOHTPOIIbHBIE BOIPOCHI

B cucteme oreHKH 3HAHUI, YMEHUIT 1 HABBIKOB IO pe3yIbTaTaM IIPOBEICHUSI KOHTPOJIBHOH PaObOTHI HCIIONB3YIOTCS CIEAYIOINE

KPUTEPHUU:

Pesynbrar oLeHMBaHUA Kpurepuu onenku

«OTIMYHO» 3a moyHOe OBNANICHUE COJCPKAaHWEM yJIeOHOTO MaTepHaa, BiaJeHUE MOHATHIHHBIM arnapaTtoM, yMEHHUE
pelaTh IPaKTUYECKUE 3aJa4u, FPaMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«Xopo1o» Ecnu cTyaeHT NOJIHO OCBOMII y4eOHBIM MaTepuall, BIaJeeT MOHATUHHBIM anmapaToM, OCO3HAHHO MPUMEHSET

3HAHMS JUIS PEIICHHUS MPAKTHUSCKUX 33/1a4, TPAMOTHO M3JIaracT OTBET, HO CO/IepKaHKe H (hopMa OTBETAa MIMCIOT HEKOTOPHIE
HETOYHOCTH

«Y IOBJIETBOPUTETHHO Ecnu ctyneHT oOHapy)KWBaeT 3HaHHWE M MOHUMaHHE OCHOBHBIX IMOJIOXKEHUH ydeOHOro MaTepuana,
HO U3JIaraeT ero HeroJyiHO, HeMOoCIeJ0BaTeIbHO, JOITYCKAET HETOYHOCTH B ONpee/ieHUe TOHATUH, B TPUMEHEHUH 3HAHUH 1S
peIIeHUs TIPAKTHYECKUX 3a/1a4, HE YMEET JIOKa3aTeIbHO 000CHOBATh CBOU CYXKICHUS

«HeynoBneTBOopUTEIEHO» Ecnu ctyneHT umeeT pa3po3HEHHBIE, OECCHCTEMHBIE 3HAHUS, HE YMEET BBLICIATH TJaBHOE U
BTOPOCTETIEHHOE, JOMYCKAET OIIMOKH B ONpeiesieHre TOHATHH, HCKaKaeT UX CMBICT, OECIIOPSIIOUYHO U HEYBEPEHHO U3JIaract
MaTepHai, He MOXKEeT IPUMEHSATh 3HAHUS JJIsl pELCHUs IPAaKTUUECKUX 3a/1a4; 3a [I0JIHOe He3HaHHWE U HEeMOHUMaHUe y4eOHOro
MaTepHaia WIn 0TKa3 OTBEYaTh

Kputepuu oneHKH 3aueTa ¢ OIEeHKOM

Kputepuu onieHKH OTBETOB Ha SK3aMeHe, IPOBOAUMOM B YCTHOU (opme

Onenka «OTIMYHOY» CTaBUTCS, €CIIH

- Ha TEOPETHYECKHE BOTPOCHI JaHBI Pa3BEPHYTHIE OTBETHI, IPH HEOOXOJUMOCTH U3JI0KEH MaTeMaTHUECKIA anmapar (popmMyIibl,
rpaduKy U T.J.) TPUBEAECHBI COOTBETCTBYIOLINE CXEMBbI, TaOIHIIbI, PUCYHKH U T.[., IPABUILHO pelIeHa 3a/1aua

- 00y4JaIOIIUICs XOPOILIO OPUEHTUPYETCS B MaTepHalle, BIaJeeT TePMUHOIOTHEH, TIPHBOTUT PU-MEPHI, 000CHOBHIBACT,
aHAITM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PSHUS 110 aHAITM3UPYEMbIM SBJIICHUSIM U MPOIleccaM, MPaBUIIBHO MPUMEHSET
MOJTy9eHHBIE 3HAHWSI [IPH PEUICHUH MPAKTUIeCKnX 3a71a4d. OTBETHI H3MAraloTcsi CBOOOTHO, YBEPEHHO 0€3 HCIOIb30BaHUsI JIHCTa
YCTHOT'O OIpoca

Onenka «XopoIio» CTaBUTCS, €CITH

- Ha TEOPETHYECKHE BOMPOCHI JIAaHBI TIOJIHBIE OTBETHI, HO UMEJIa MECTO HETOYHOCTh B OTPEICIICHIH KaKUX-THOO TTOHSTHHA, SIBICHUHA
U T.1. 3aaua peleHa.

- 00y4JarOIIUiics OPUCHTHPYETCS B MAaTepUalle XOPOIIO, HO JIOIMYCKAaeT OIIHOKU MPpH (GOPMYITUPOBKE, ONIMCAHUH OTACIBHBIX
KaTeropui

Onenka «Y IOBIETBOPUTENBEHOY» CTABUTCS, €CIH

- Ha TEOPETUYECKHE BOIPOCHI JaHbI OOIIUE HETIOTHBIC OTBETHI

- oOyJaromuiics ci1abo OPUEHTUPYETCS B MaTepHalie, HE MOXKET pellaTh 3a1a4r, HE MOXKET MIPUBECTH MPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Ornenka «HeynoBneTBOpUTENIEHOY» CTABUTCS, €CIIH

- He pellIeHa 3a/1a4a U IPaBIIBHBIN OTBET AaH Ha OJWH BOIpoc (OO0 HU Ha OJIHH)

- oOyJaromuiicss B MaTepuae TUCIUIDIMHBI TPAKTUISCKH He OPHEHTHPYETCS, T.€. HE MOYKET JaTh TaXKe OOIIUX CBEICHUHN 110
BOTIPOCY.

Kpurepun orieHKH KOHTPOIBHOH MIIH 3a4€THOH paboTHI, MPOBOIUMON B TUCTaHIMOHHOH opme B LMS Canvas
85 <TIpouenT BepHbix 0TBETOB < 100 - OTIUYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOpOIIO

50 < IIpoueHT BEPHBIX OTBETOB < 69 — yIOBIETBOPUTEIILHO

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3armaBue Bubmmnorexa W3parenscTBO, roa, 3i1. anpec
JI1.1 | XKyxoBuukwuii A.A., dusnueckas XUMus: YUeOHUK M.: Meramnyprus, 2001,
Bapuman JL.A.
JI1.2 |B.B. bynanos, T.H. XuMudeckass KHHETHKA! Jlanp, 2014,

JlomoBa, B.B. PeiOkun | yueOHOE TIOCOOHE

JI1.3 | K.C. Ilonomapesa, B. |COopHuHK 33124 11O M.: MUCHUC, 2007,
I'. Tyrns, T'.C. (busndIecKoit XMMHUU: yaeOHO-
Huxonbcknii METOJINYECKOE




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka W3znarenbcTBO, TO, 371. aipec

JI2.1 |Bb.C. Bokmreiin, M.11. | Kpatkuii kypc ¢pusndeckoi M.: MUCHC, 2002,
Menpemnies XUMHH: YIeOHO-METOINIECKas
6.1.3. MeTronuueckue pa3padoTku
ABTOPEI, COCTaBHTEIH 3arnaBue bubnnoreka W3maTenpcTBO, TOA, 371. axpec
JI3.1 |B.U. I'pei3yHoB, JI.O. [ COopHHK 33124 1O M.: Vueba, 2003,
Cepxenko, B.A. (u3MUecKoi XUMHN: yIeOHO-
IITamoBa METOAUYECKas
JI3.2 | B.W. I'pbidyHos, JI.O. | Duznueckas XUMHuS: Hosotpouiik, 2000,
CeprkeHKO 71a00PaTOPHBI MTPAKTUKYM
JI3.3 |E.B. Hedenosa ®uznyeckas xumus Y.1. H® HUTY "MUCuC", 2012,
XuMHuUecKasi TEpPMOTUHAMHUKA! http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBIN MPAKTHKYM
6.2. Ilepeuenn pecypcoB HH(GOPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
D3 | Poccuiickas HaydHas dJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
I1.1 [Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune OcHartenne

133 VYuebnas  aymuropmst  [uid  3aHATHH | KomMmmekr  yueOHOM — mebemm Ha 56 MmecT A
JIEKITHOHHOTO TUMA, MPaKTUYECKUX | oOyyaromuxcs, |  CTalMOHAPHBIM  KOMIBIOTEp IS
3aHATUI Mpero/aBarelisi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH

HACTEHHBIH, JOCKa ayOWTOpHas MeJoBas, BeO Kamepa
Logitech, KoJIIOHKH, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antusupyc Dr.Web.

134 VYuebnas  aymuropmst  uia  3aHATHH | Kommiuekr  yueOHOM — mebemm  Ha 40 wmect A
JICKLIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydyarommxcs, 1  CTalMOHAPHBIA  KOMIBIOTED IS
3aHATHH Mpero/aBarelisi ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH

Ha INTaTWBe, JIOCKAa AayIWUTOpHas MejoBas, BeO Kamepa
Logitech, KolOHKM, JHIEH3MOHHBIE MporpaMMsel MS
Office, MS Teams, antusupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

Kommutekt oOopymoBanmss 1 J1abopaTopuu oOmed wu
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 mr.

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NN(PPOBOH
nopratuBHbIE RSTO4167, | mT., KOMIeKnus MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHbli Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
uckosumerp BIDK-1 0.34, 1 mr.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

Jns yenernHoTro 0cBOeHUS Kypea «Du3ndeckas XUMAD HE0OXO MO MOCENIaTh BCe BUBI YUCOHBIX 3aHATHH (JEKIIUH, TIPAKTHKH,
nabopaTopHbIE PaOOTH! M KOHCYIBTAIIUU) U BEIOIHATH CIIEAYIOIIUE IpaBUiIa O0ydeHUS:

1. Ha nexuuro cinemyer npuxoanTh 6e3 ONO3AaHMH, OATOTOBICHHBIM, PEIBAPUTEIBHO BBIyYHB MaTepHall MpeabLayIeh
neknun. Ecim nake mocite Barreit nmpenBapuTensHOit oAroToBKH Y Bac BO3HHKAIOT TPYAHOCTH B TOHUMAaHUH MaTepHaa,

HEeoOXOIMMO 337aBaTh BOIIPOCHI JIEKTOPY 10 X0y OOBSICHEHHS.

2. Ha npaktudeckoe 3aHATHE CIEAYeT MPUXOAUTH ITOJrOTOBICHHBIM: C TETPAAbIO ISl IPAKTHYECKUX padoT, 3alauHuKOM,
TeTpajbio s ekuui. [IpensapuTensHo clienyeT BhlydUTh TEOPETHUECKUIT MaTeprall 1o TeMe NPaKTHYECKOTO 3aHATHS, ObITh
TOTOBBIM K CAMOCTOSITEIBbHOH paboTe. B cirydgae mpormycka npakTHYeCKOro 3aHATHS — 03HAKOMBTECH C PEIICHHBIMH 3aladaMi
CaMOCTOSATETBHO MU IIPU MIOMOIIM CBOMX ToBapuineil. [Tomuure, 9to nogoOHbIe 3anaun BaMm Ha0 Hay4IUTHCS pelIaTh, 9TOOBI, BO-
HEPBBIX, 3AUTUTB J1a00OPAaTOPHBIE PAOOTHI; BO-BTOPHIX, PEIIMTH KOHTPOIIbHYIO PaboTy; B-TPETHUX — HOJIyYUTh 3a4eT.

3. Ha nmaGopatopHyto paboTy ciefyeTr MpUXOANTH IMOATOTOBICHHBIM: € JAOOPaTOPHBIM JKypHAJIOM M XalaToM. Bam Taxske
MOTYT IOTPeOOBATHCS KapaH/all, THHEeHKa, HHKCHEPHBIH KaIbKyIaTop. [IoMHHTE, 9TO CBOEBPEMEHHOE BHIITOTHEHHE U 3aI[UTa
nmabopaTopHbIX paboT — Bam nomyck k 3aueTy. CorjaacHo cUcKy J1ab0opaTopHBIX paboT, cliefnyeT CBOEBPEMEHHO, TO €CThb 10
1abopaTopHOi paboThl 0QOpMIATH TabopaTopHbI sxypHal. [TomHuUTE, 4TO TaGOpaTOpHBIE PAOOTHI POBOISATCS 110 CKOJIB3SIIEMY
rpaduKy, ITO3TOMY ONTUCHIBATE UX B KypHAaJIe CIeIyeT monapHo, HanpuMep 1 u 2; 3atem 3 u 4. [IpentonaBartens ocTaBiseT 3a OO0
IpaBo He JOMYCTUTh Bac k pabote, ecau Bbl npuIuig He HOATOTOBIEHHBIM!

OcBoeHNE AUCIUILTIHEL IPEIoIaraeT Kak MPOBEACHIE TPAJHIHOHHbBIX AyAUTOPHBIX 3aHATHH, TaK U pabOTy B 3IEKTPOHHOIT
uHpopMamonHo-o6pazoBarenbHoii cpere HUTY «MUCuCy» (OMOC), yacTpio KOTOPOH HEMOCPEACTBEHHO MPEAHAa3HAYSHHON 115t
OCYILIECTBIICHUS 00pa30BaTENBLHOTO TIpoliecca SIBIsieTC DIEKTPOHHBIN o0pa3oBartenbHblil pecypc LMS . On nocrynen mo URL
anpecy https://lms.misis.ru/enroll/E8333T 1 mo3BoJsS€T HCMOIB30BATH CIICIIHATBHBIA KOHTEHT U 3JIEMEHTHI AJIEKTPOHHOTO
00ydeHUs U IUCTAaHIMOHHBIX 00pa30BaTENbHBIX TeXHONOTHH. LMS ncHone3yercs NpenMyIiecTBEHHO ATl aCHHXPOHHOTO
B3aMMO/ICHCTBUS MEXy YYaCTHUKaMH 00pa30BaTeJIbHOTO Ipolecca mocpencTBoM cetH «MHTepHeT.

YrtoOs! 3¢ GeKTHBHO HCTIONB30BaTh Bo3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICITHO OCBOUTH TUCIUIUIHHY, HY)KHO!

1) 3aperucTpupoBaThcs Ha Kypc. 1 3TOr0 HyXXHO MEepelTH 0 CChUIKE ... JIOTHH M mapoNib COBIANALT C JOTHHOM U MapojieM OT

nuHoro kadouunera HUTY MUCuC;

2)B pyOpuke «B Havan0» 03HaKOMUTECSI C COAEPKAHUEM Kypca, BOIIPOCAMH [UISl CAMOCTOSTEIBHOH OATOTOBKH, YCIOBUSIMHU
JIOMyCKa K aTTeCTaINH, GopMOii MPOMEKYTOTHOH aTTeCTAINH (3a4eT/3K3aMeH), KPUTSPHIMHE OLICHUBAHUS 1 JIp.;

3)B pyOpuke «Mogynu», 3aX0/s B COOTBETCTBYIOIINE Pa3Iebl H3ydaTh ydeOHbIe MaTepUalIbl, pa3MEILeHHBIC IIpernoaaBareneM. B
T.4. TI0JIb30BAThCS JIMTEPATYPOH, PEKOMEHIOBAaHHOI IperoaBaTesieM, Iepexo/is IO CChUIKAM;

4)B pyopuxe «budnnorexa» BO3MOXKHO ITOIOUPATH IS BEITTOJTHEHHS IMCHMEHHBIX padoT (KOHTPOJIBHEIE, JOMAIITHIE paOOoTHI,




KypcoBbIe pabOTBI/IPOEKTHI) TUTEPATypy, pasmenienHyo B ObC HUTY «MHCuC;

5)B pyOpuke «3aaHus» HY)KHO 03HAKOMUTbCS C COAEPKaHUEM 3aJJaHus K TICbMEHHOI paboTe, CpOoKaMH cllauM, KPUTEPUSIMU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOTHUTE PaOOTY(BI), TIOATPY3HUTH 3/1€Ch )K€ UL IPOBEPKH. Y JOOHO Ha3bIBaTh (il paboThI
cliemyromumM o0pa3oM (Ha3BaHHE peaMeTa (cokpamieHHo), rpymmna, U0, nara akryanu3anuu (IIpH HOBTOPHOM Pa3MEICHUN)).
Hanpumep, Dxonomuka MBano .M. BMT-19 20.04.2020. Ecau paboTta comepHUT PUCYHKH, HOPMYIBL, TO C LEJIBIO
coxpaHeHus1 (OPMATUPOBAHUS €€ HY)KHO TOArpy»xath B pdf ¢popmare.

Paborta, moarpyxaemas I IPOBEPKH, TOJDKHA:

- coJiepKaTh Bce CTPYKTYpPHBIE AJIEMEHTHI: TUTYIBHBIHN JIHCT, BBEICHUE, OCHOBHYIO YacTh, 3aKITIOUEHHUE, CITICOK HCTOUYHHUKOB,
MPUIIOKEHUS (TIPH HEOOXOIUMOCTH);

- OBITH 0(hOpMIICHA B COOTBETCTBHH C TPEOOBAHUSIMHU.

IIpenonaBatens B TeUeHUE YCTAaHOBICHHOTO CpoKa (He OoJee aecaTH AHEH) mpoBepseT padoTy U pa3MemacT B KOMMEHTAPHAX K
3aJaHUIO PelieH3uI0. B Heil OH yka3bIBaeT Kak MOJIOKHUTENbHbIE CTOPOHBI pabOTHI, Tak 3aMeuyaHus. IIpy HaTHUNK B peLieH3UU
3aMe4aHMi ¥ pEeKOMEH/IallUii, HY)KHO BHECTH IOIPaBKU B pabOTY, MOATPY3HUTh €€ 3aHOBO JUIs TOBTOPHOM npoBepku. [1pu 3ToM
Ba)KHO CJICTIUTH 32 CPOKAMH, B TCUCHHE KOTOPHIX TOJDKHO OBITH BRIITOTHEHO 3a7aHue. [Ipyu HapyIIeHnn CpOKOB, YKa3aHHBIX
IperoaBaTesieM BO3MOXKHOCTh HOATPY3UTh PabOTy OCTAeTCsl, HO CUCTeMa BBIBOJHUT COOOIIEHHE O HapyIIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpPA MOATPY3UTh pabOTy HE MOTYUHUTCS;

6)B pyOpuke «TecTsD» MPOUTH TECTOBBIE 3aTaHs, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MeIIeHHBIH B pyOpruke « MoIymm»;
7)B pyopuke «OLIEHKI» OTCIICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBSBICHUSD» YUTATh OOBSBICHUS, pa3MellaeMble ITpernoaBareneM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «OOCYKICHUs» CO3/1aBaTh OOCY)KIAEHUS U yIacTBOBAaTh B HAX (00CYKIAIOTCs OOII€ MOMEHTHI, BBI3bIBAOIINE
BOITPOCHI y OOJBIIMHCTBA TPYMIIEI). JlaHHAsS pyOpHKa TakKe MOKET OBITh HCIIOJIB30BaHAa ISl B3aNMHON IIPOBEPKH;

10)IposIBIATE peryaspHyI0 aKTUBHOCTH Ha Kypce.

[TpenmyIecTBEHHO JUIsi CHHXPOHHOTO B3aUMOACHCTBHUS MEX/y YUaCTHUKaMH 00pa30BaTEIbHOTrO MpoLecca MOCPEACTBOM CETH
«HuaTeprer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI TOIHOIIEHHO HCHONB30BATh €I0 BO3MOKHOCTH HY)KHO
ycTaHOBUTH IpunoxeHne MS Teams Ha epcoHANIBHBIN KoMIbloTep U Tenedon. CTapoctaM Hy)KHO co3xaTh rpynmmy B MS Teams.
YyacTue B rpynie no3Bosier:

- CITyHIaTh JEKIHUH;

- paboTaTh Ha MPAKTHYECKUX 3aHATISIX;

- OBITH Ha CBSI3U C IIPEIOaBaTelieM, 3a/4aBasi eMy BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH B O0IIEM uaTe IPpyMIbl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIIECTBIIATH COBMECTHYIO paboTy Haj JOKyMeHTaMHu (BKiIanka «Daiiisr).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCETJia paboTaTh ¢ BKIIIOYEHHOW KaMepOH.
HckntodeHne — eciiy peroAaBaTelib MONPOCUT OTKIIIOUUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbImnMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITFOUMTEIBHO JIET0BbIE (oTO.

IIpu npoBeeHNH TEKITMOHHO-TIPAKTHIECKHX 3aHATHI BEAETCS 3aIMCh. ITO JaeT BO3MOKHOCTD IIPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTH MPHUCYTCTBHA Ha HEM MM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETS.




