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CemecTtp

No

Bup gesitenbHOCTU

3

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

59

Jlekymu, yac.

18

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

32

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO thopMe, yac.

24

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

24

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CamocTosiTenbHas paboTa, yac.

85

12

Buabl camocTosTeNbHOI paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

P KoOHTp.

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW pefepasibHOro rocyaapCcTBeHHOro 06pa3oBaTe/IbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrNN MaTepunanos

&I OC BBefeH B AeicTaue npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 r.

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHONOrMK MaTepranos

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

XXT, 31.08.2022

YTBepX/AeHa Ha COBETE MeXaHUKO-TEXHO/IOMMYECKOro (hakybTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[OLEHT, K.X.H. AnapHes A. .

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
ObLenpoceccroHanibHble |OMK-4 CrocobeH NPOBOANUTL U3MEPEHUS U Hab/0AEHNs B cihepe NPOdEecCMoHabHOM
KOMMETEHLIMK [IeATeNbHOCTU, 06pabaThbiBaTh U NPEACTABNATb 3KCNEPUMEHTAbHbIE laHHbIE

OrlMK-4. 1 CocTaBnseT 0TUeThI MO YUYeO6HO-MCCNeA0BATENNbCKON AeATENbHOCTI, BK/KOYAS
aHaI13 3KCMepUMeHTaNbHbIX Pe3yNbTaToB, CONOCTABNEHNSA UX C U3BECTHLIMM aHaoramm

nccnaefoBaHui

OlK-4. 2 YMeeT NpUMeHsATb COBPEMEHHbIE NOAXOAbI 415 MOMyYeHNs, aHam3a n
BW3yasIbHOTrO MPeACTaB/IeHNs Pe3y/bTaToB 3KCMEPUMEHTANIbHBIX U TEOPETUYECKNX

2. TpeboBaHna HI'TY K niaHMpyembIM pesy/sibTaTam 00yyeHUs, COOTHECEHHbIM C
NHAMKATOPaMu LOCTVKEHNS KOMMNETEHL I

Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLIMIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

OIIK-4. 1 CocraBiisieT 0T4eTHI 10 YIeOHO-HCCIEI0BATEIbCKOM
NeATeJIbHOCTH, BKJIKOYAas AaHAJIN3 IKCIIEPUMEHTAIBHBIX Pe3yJbTAaTOB,
COIOCTABJICHHUS HX C M3BECTHLIMH AHAJIOr aMH

MPOBOAMT aHaJN3 IKCTIEPUMEHTANbHBIX Pe3y/IbTaToB, COMOCTAB/EHNS UX C
M3BECTHbLIMMW aHa/I0raMi Ha OCHOBE TEOPWM W MPAKTUKN (IM3KOMIOUAHOW XUMUK

INekuwn; NlabopaTopHble paboThbl;
CamocToaTenbHas paborta

OIIK-4. 2 YMeeT npuMeHATH COBpPeMeHHbIe MOAXO/bI [IJIsI MOJIyIeHHsI,
aHAJIN3a U BU3YAJIBHOI'0 NPeICTABJIEHHS Pe3yJbTATOB KCIEPUMEHTAIbHBIX
1 TeopeTHIECKUX Uccile 0BAHUN

NPVUMEHSIET COBPEMEHHbIE PU3NKOXMMMYECKIE (TEPMOAMHAMMYECKNE,
KWUHETNYECKUE, 3IEKTPOXUMUYECKUE) NOAXO0 bl N5 MONYUYEHNs], aHanm3a u
BM3yaslbHOr0 MpeCcTaB/IeHUs Pe3y/ibTaToB 3KCNEPUMEHTabHbIX U TEOPETUYECKNX
nccnej0BaHuUiA

Nekuun; JlabopaTopHble paboThl;
CamocTonTenbHas paboTa

3. CogepxkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
Tembl nekuuii Hackl |opme npakT. | o e | AccTwkenns | YUebHas IeATeNIbHOCTh

noar., vac. PMEl, ' KOMMeTeHUWIA

CemecTtp: 3

AunpakTndeckas eguHuua: dPusnyeckas XMmmns

1. MNpeameT 1 cofep>kaHune

Kypca (hm3nyeckom un

KONNONAHOM XUMUN.

OcCHOBHbIe pa3genbl U MeToAbI

(h13NYECKOI 1 KONNOWAHOIA

XUMWUW. 3HaYeHne 05 0 0 OrlnK-4.1,0M TeKUMOHHBIE 3aHSTHS

ANCUMNANHBI 4N pasBUTKA ' K-4.2 4

(hyHZaMeHTa/IbHbIX HayK U
COBEpLLEHCTBOBaHWSA
TEXHONOTMM MULLEBbIX
NPOU3BOACTB. VICTOpMYecKue
3Tanbl PasBUTUSA HaYKK.




2. BeegeHuwe.
TepmognHammnyeckmne
CUCTEMbI, COCTOSIHWE CUCTEM,
npouecchl. CTaHAapTHbIE 1
HOpMaJsibHble YC0BUS
MPOBeLEeHMNS OMbITOB. JHEPrus,
paboTa, TennoTta. Hynesoi
3aKOH TePMOANHAMUKN.
CBoiicTBa MaeanbHbIX rasos.
BHYTpeHHAs aHeprus.
lMepBbIil 3aKOH
TEPMOLNHAMUKN. SHTPOMNKS
Kak npuBegEHHas Tensora u
mepa becnopsagka.
PyHOaMeHTaIbHOE YpaBHeHVe
Fmb6ca Kak NpMMeHeHMe
MepBOro 3akoHa
TEPMOANHAMUKN K
XVMUYECKUM peakLusm.
SHTanbNKs, eé Prusndeckunii
CMbIC/1. TennoBon aghgekT
peakLmn Npu NOCTOSHHOM
AaBneHny nnn o6béme. 3aKoH
Mecca. Cnencrena 13 3aKoHa
ecca. KanopuinHoCTb
MPOAYKTOB U Crocobbl ee
ornpegeneHus.

0,5

OrK-4.1,0r1
K-4.2

JIeKUNOHHbIe 3aHATNS




3. OHeprusa 'vb6ca Kak mepa
MaKCUMaslbHOM NOe3HON
paboTbl XMMNYECKOR peakLmm
npu p=const, T=const.
SHeprus MenbMronbLa Kak
Mepa MaKCUMasibHOM NoNe3HON
paboTbl XMMNYECKOR peakLmm
npu V=const, T=const.
M3meHeHune aHeprun Mn66ca,
aHeprum enibmMrosibLa,
SHTA/IbNUN Y BHYTPEHHEW
3Heprum B npoueccax 6e3
MPOTEKAHUA XMMNYECKON
peakumu.
XapakTepucTuyeckume
ypaBHeHus
Mm66ca-rensmronbLa.
TennoéMKOCTb UCTUHHAS,
MosifpHas, yaensHas. CpefHss
TEnn0E8mMKOCTb. Pacuet
Tenj0éMKoCTH. 3aBUCUMOCTb
TennoBoro agheKkTa peakLmm
OT TemnepaTypbl, ypaBHeHWEe
Kupxroca. BTopoit 3akoH
TepmoaMHaMukn. Kputepum
CaMOorpoun3Bo/IbHOro npotecca
1 paBHoBecus. CBSi3b
3HTPONKWK, BOHUKAIOLLEW B
cucTeme, C HeobpPaTMMOCTbIO
npouecca. /i3meHeHne
3HTPONMK B (ha30BbIX
nepexofax v XMMUYeCcKmnx
peakumsax. 3aBUCUMOCTb
3HTPOMMUK OT TEMMEPATYpbI.
TpeTuii 3aKOH
TEPMOLNHAMUKN.

OrlK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUSA

4. XvIMMYeCcKoe paBHOBECKE U
N3MeHeHue
TepMOAVHaMUYECKNX
(YyHKUMA. JHaMUyecKuii
XapakTep XMMUYecKoro
paBHoOBecus. BnnsaHuve
BHELLHWX YCNOBMIA Ha
XMMUYECKOEe paBHOBECUE.
BbIBOA ypaBHEHUIA N30TepMbI
1 N306apbl XUMNYECKOI
peakummn. 3aBUCUMOCTb
KOHCTaHTbl paBHOBECUSA OT
Temnepatypbl. YpaBHeHVe
130TePMbI 1 N306apbl, Kak
KO/IMYeCTBEHHbIE BbIpaXEHNS
npuHuuna fle LLiatenbe.
WHTerpuposaHue ypaBHeHus
n306apbl 6€3 yyeTa 1 € y4eToM
TeMnepaTypHOi 3aBUCUMOCTU
TEMNI0BOro afdekra.

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUS




5. ®dopMaibHas XMMumyeckas
KnHeTnka CKOpOCTb peakumm.
MonekynspHOCTb 1 NOPSLOK
peakumn. 3aKoH AeicTBUSA
Macc v NpUHLMN
HEe3aBMCMMOCTU NPOTEKaHWS
peakuuii. KnHetuyeckume
yPaBHEHMS peaKLuu.
KoHcTaHTa cKkopocTy. Peakumm
HyNeBOro, Nepeoro, BTOPOro
nopsgkos. Cnocobbl
onpeaeneHns nopsaka
peakuumn. CnoxHble peakLuu.
CTragwnitHoe npoTekaHue
FOMOFEHHbIX 1 reTeporeHHbIX
peakumin. JIumMutumpytoLlas
CTafus peakumm.

OlMK-4.1,0r1
K-4.2

JIeKUNOHHbIe 3aHATUS

6. Teopumn XMMUYecKol
KWHETUKN. Teopns akTUBHbIX
coyfapeHuin. SHeprus
aKTusaummn. 3aBUCUMOCTb
CKOPOCTW peakuuu oT
Temneparypbl, ypaBHeHue
AppeHuyca. BbluncneHune
3Heprum aktusauummn. Teopus
aKTUBMPOBaHHOIrO KOMI/EKca.
LlenHble peakumu. MNMpocTble 1
pa3BeTB/IEHHbIE Lienn.
BO3HMKHOBEHME 1 0OpbIB
uenei. POTOXMMUYECKME
peakuuu. LlenHble ©
CEHCMOUNN3NPOBaHHbIE
peakuuu. MNMpumepsbl
(hOTOXMMUYECKMX peaKLmiA.

OlMK-4.1,0r
K-4.2

JIEKUNOHHbIe 3aHATNS




7. OCO6EHHOCTUN KMHETUKM
KaTa/IMTUYECKNX peakuuid.
SHeprus akTmeaumm
KaTaIMTUYECKNX peaKLuid.
O6upe cBoicTBa
KaTasm3aTopoB.
CneuuduryHoOCTb
KaTasm3aTopos. BivsHue
KaTasm3aTopoB Ha 3HepPruio
aKTuBauum.

"OMOreHHbIN KaTan3 U ero
MexaHu3M. Peakuuu B
pacTBopax, BfMsiHMe
pactBopuTens. PasHOBMAHOCTY
KaTanusa:
KUCNOTHO-OCHOBHOM,
(hepMeHTaTUBHbIN.
"eTeporeHHbIN KaTanms.
CTpyKTypa NnoBepxHOCTK
Katasmsatopa. MexaHu3m u
KMHETMKA reTeporeHHbIX
KaTa/IMTUYECKNX peakuuii Ha
PaBHOAOCTYMHOM
MOBEPXHOCTMU.

OrlK-4.1,0r1
K-4.2

J1eKUMOHHbIe 3aHATUS

8. PacTBopnmMOCTb.
PaBHOBecKs B pacTBopax
HE3KTPO/INTOB U
3/1eKTPO/INTOB.
TepmognHaMuKa pacTBopoB
3/1IEKTPOSINTOB.
ANeKTPonpPoBOAHOCTbL
pacTBOPOB. Teopus CUNbHLIX 1
ccnabblX 3N1EeKTPO/INTOB.
Teopusa bpeHcTega-Jloypu.

J1eKUMOHHbIe 3aHATUS

9. BnusHne aasneHuns n
TemnepaTtypbl Ha
pacTBOpPMMOCTb rasoB B
XUOKOCTAX. PazbaBnieHHble
pacTtsopbl. 3aKoH Payns.
PacTBopbI TBEpPAbIX TeN B
XUAKOCTAX. bynamockonus,
Kprockonusa. Ocmoc n
OCMOTMYECKOE [aB/eHNe.
3HayeHMne ocMoca B
TEXHONOTMM MULLEBbIX
NPOLYKTOB.

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUSA




10. 3akoH KonbpayLua.
YnensHas v MonspHas
3/1eKTPONPOBOAHOCTH,
3aBMCMMOCTb UX OT
KOHLIEHTpaL 1N ANs CUNbHbIX W
cnabbIX 3/1eKTPO/INTOB.
MpakTnyeckoe UCNobL30BaHne
N3MepeHuin
3M1EeKTPONPOBOAHOCTY.
Mwurpaums n gnddysns B
pacTBopax

OlMK-4.1,0r1
K-4.2

J1eKUMOHHbIe 3aHATUSA

11. bydhepHble pacTBOpbI, UX
0CO06EHHOCTU, NPUMEHEHWE B
MWLLEBOI MPOMBILLIEHHOCTY.
YpaBHeHue ["eHaepcoHa

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUS

12. TepmognHammnyeckas
Teopus 34C. BO3HVKHOBEHME
3NIEKTPOAHbIX MOTEHLUNASIOB U
[BOMNHOIO 3N1EKTPNYECKOrO
cnosi. [ManbBaHMYecKue n
3M1EKTPOXMMUYECKME LIEMNMN.
TepmoanHaMmnyeckoe
BbluMCneHNe
3N1eKTPO-ABUXKYLLEN CUNbI
(3.4.C.) ranbBaHn4eckoro
anemeHTa. CornaLleHue o
3HaKax 3NeKTPOAHbIX
NoTEeHLMaNoB n
ra/ibBaHMYeCKNX LIensXx.
BblpaXkeHWe 3/1eKTpoLHOro
noTeHuUmnana Ana 3NeKTpoLoB
pasfnYHbIX TUMOB.
CraHaapTHble NOTeHUMaANbI.
AnekTponuns. HanpsxeHue
pasnoxeHuns. 3akoHbl Papajes

OlMK-4.1,0r1
K-4.2

JIeKUNOHHbIe 3aHATUS

13. Kopposusa maTepuasios.
MexaHn3m
3N1eKTPOXMMUYECKOM
NpoMmbILIeHHOCTU. KnHeTuka
1 TepMOUHAMMKA KOPPO3UN.
3auiurta oT Koppo3suu.
3alnTHbIE MOKPbITUSA B
MULLEBOIA MPOMBILLIEHHOCTY

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUS

JnpakTudeckas eanHuua: KonnougH

ad Xnvns

14. O6ueHay4Hoe K
MPaKTUYECKOe 3HAYEeHNe HayKu
0 MOBEPXHOCTHbIX ABNEHUAX U
AVCMEePCHbIX CUCTEMAX.
OCHOBHbIE NOHATUA HAYKN U
KaccuurKaLmm gUCnepcHbIX
CWCTEM: MO ANCMEePCHOCTH,
arperaTHOMY CO-CTOSIHUIO,
CTPYKTYpe, MexpasHoMy
B3ammogelicTeuto. Cneumnguka
CBOWCTB AUCMEPCHBIX CUCTEM.
MonyyeHne AncnepcHbIX
CUCTEM.

OlMK-4.1,0r1
K-4.2

J1eKUMOHHbIe 3aHATUS




15. OnTuyeckne ABNEHUA B
AMCMNEPCHBIX CUCTEMAX.
PaccenBaHue 1
(hnyopecLeHUMs cBeTa.
YpaBHeHue Panes. Abcopbums
cBeTa AMCNepCHbIMM
cucTeMamm.

0,5

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUS

16. [1BOVHO 3NeKTpUYeCcKnii
CNOW N 3NEKTPOKMHETUYECKME
ABNeHNS. Teopun ABONHOrO
3/1EKTPUYECKOTO Cnosd
I'yn-YanmeHa, LLTepHa.
MNpeacTasneHue I'pama.
3nekTpodopes. MNoTeHUMan n
TOK TeyeHus. [MoTeHuuan
ceguMeHTauUmN.
SNEKTPOKMNHETUYECKMIA
noTeHumnan

0,5

OlMK-4.1,0r1
K-4.2

J1eKUMOHHbIe 3aHATUSA

17. TepmognHamunyeckue u
KWUHeTUYecKme dakTopsbl
arperaTviBHO yCTONYMBOCTM.
CepnviMeHTaLMA B AUCNEPCHBIX
cuctemax. Koarynaums
TUMWUYHO TMAPOPOGHbLIX
konnonaos. KMHeTukKa
Koarynaumun. Teopus
CMO/yX0OBCKOI0o
M3oTepMmyeckas neperoHka B
AMCnepcHbIX CUCTeMax.
Teopusi yCTONYMBOCTH
rnmapogo6HbIX KOMMONIoB
ON1PO. MenTrsaums.

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUSA

18.
CTpYKTypHO-MeXaHW14YecKme

CBOICTBa AncnepcHbIX CUCTEM.

PacKknnHuMBaroLLIee AaB/eHNe.
CTpyKTypMpOBaHHbIe
cucTembl. Knaccugumkayms n
cBolictBa. Obpa3oBaHue u
paspyLueHme
CTPYKTYPUPOBAHHbIX CUCTEM.
BaskocTb u
ynpyronnactmyeckue

CBOIiCTBA ONCMEePCHbIX CUCTEM.

"enn. TukcoTponus.
Monumepsbl. dnacTUYHOCTL U
NIaCTUYHOCTb NOVIMEPOB.

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUS




19. OtAaenbHble
npescTaBUTENN AUCTIEPCHBIX
cuctem. 3071, CycneHsuu,
3MYNbCUK, MEHBI.
MonekynspHble Konionabl
(BMC). CTpoeHme 1 CBOIACTBA,
cTabunmsauns n paspyLueHve.
Bsaumopelicteme ¢
pacTBOpUTESIEM.
MuuennoobpasosaHue.
CT1poeHne muuenn. Muuensbl
NMAB B BOAHbIX pacTBOpax.
Motolliee AeiACTBIE MblI.

OrlK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUSA

20. O6Lan xapakTepucTmka
MOBEPXHOCTHbIX ABNEHUIA.
CpaBHuTENbHAA
XapaKTepucTmka Quanyeckoi
N XMMNYECKOW afcopoumu.
YpaBHeHve dpelHanxa.
W3oTepma agcopbuuu.
TennoTa agcop6umn.
KnHeTnka agcopbumn.
Apresus, Koresms,
KanuinspHas KoH4eHcaums,
CMaumnBaHne NOBEPXHOCTEN.
[MOBEPXHOCTHOE HATSHKEHME.
Azcopbuuns Ha rpaHuLe
pacTBop-ras. YpasHeHve
aacopbummn Mobbcea.
MoBepXHOCTHasA aKTUBHOCTb.
Azncopbums opraH14ecKmx
mMonekyn. NoHaTune o NAB.

0,5

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUS

21. Teopwus agcopoLmm
Nenrmiopa. Afcopbums Ha
rnagkmx U NOPUCTbIX
MOBEPXHOCTSAX TBEPAbIX Te.
Aacopbums 3neKTPoNNTOB Ha
TBEPLAbIX NO-BEPXHOCTAX.
Mpasuno
NeckoBa-PaHeTTa-PagHca.
IMOHATME O MHOMOC/ONHOA
agcopbummn. Teopust B3IT.

0,5

OlMK-4.1,0r
K-4.2

J1eKUMOHHbIe 3aHATUS

TeMmbl NabopaTopHbIX paboT

Yacbl

M3 Hux B
thopme MpaxT.
Moar., vac.

AKTUBHble
hopmbl, vac.

NHankaTopsl
[OCTUKEHUSA
KOMMeTeHLun

YyebHasa aeaTelbHOCTb

Cemectp: 3

AvpakTryeckas egnHuLa: dursnyeckas XMummns

1. OnpepeneHvie Tena0Boro
ahpekTa nepexopa 6e3BOAHON
COMu cy/nbghata Meam B
Kpuctannorngpar

OlMK-4.1,0r
K-4.2

JlabopaTopHas paboTa

2. KUHeTrKa XMMNUYecKnx
peakLmin 1 XMMUYeCKoe
paBHoBecue

OlMK-4.1,0r
K-4.2

NabopatopHas paboTa




3. ViccnepoBaHume paboTsl OrlK-4.1,0M

ByepHBIX CUCTEM 2 2 2 K42 JabopaTopHas paboTa
4. JNeKTPOXNMUNYECKne 4 2 4 OrnK-4.1,0M JlaGopaTopHas pa6oTa
npoLecchl. K-4.2

OunpakTnyeckas eguHuua: KoniongHaa XmumMms

5. INonyyeHwne 30nei 1 nx OrnkK-4.1,0m

0BHapyXeHIe. 4 2 4 K42 NabopatopHas paboTa
6. PUNKO-XUMUYECKNE 9 9 5 OlK-4.1,011 Jla6opaTopHasi pa6oTa
npoLecchbl B rensx. K-4.2

7. Koarynauums n KonnovgHas 2 2 2 OlnK-4.1,0M Jla6opaTopHas pa6oTa
3aluTa. K-4.2

8. Afcopbuus BelLecTB 13 OMK-4.1,0M

pacTBOpOB Ha 4 2 2 K-4.2 JabopaTopHas paboTa
aKTUBMPOBAHHOM Yr/ie '

9. NccneposaHume npotecca OrlK-4.1,0r1

HaByxaHWst BMC 4 2 2 K42 NabopatopHas paboTa
10. OuyncTKa AMcnepcHbIX i

CUCTeM: MemMbpaHHble 2 2 2 Oﬂl}((_i.lz,orl JabopaTopHas paboTa
npoLiecchbl '

11. Onpe,qenveHVle OMK-4.1,0MM

KPUTMYECKON KOHLIEHTpaL MK 2 2 0 K-4.9 JTabopaTopHs paboTa
MuLeNIoo6pasoBaHms '

12. Smynscun B NULLLEBONA 2 2 0 OlnK-4.1,0n JlaGopaTopHas pa6oTa
NPOMbILLEHHOCTH K-4.2

3.1 MNpaKTnyeckasa NoaroToBka

Tabnuua 3.2

Tembl 3aHATUNA

dopMmbl opraHunsaLmn

3aHATUN

CopgepXaHve NpakTNYecKol NOAroTOBKN
(BMAbI paborT)

OnpefieneHue TeN0BOro adeKkTa nepexoaa
6e3BO/IHOV CONM CyNb(haTa Mean B
KpucTannoruapar

N6

BbINONHSET cnepytoLLMe BUAbI paboT:
BbIMOJTHSAET KaJIOPUMETPUYECKNE
13MepPeHUsl, CBA3aHHbIEe C NpoLeccaMmu
pacTBopeHwWs B Bofe 6e3B0AHON 1 BOAHO
coneii cynbhara Meau.

KUHETUKa XUMNYECKIX peakLuin 1
XUMWYECKOE PaBHOBECUE

né

BbINonHseT crefyoLLye Bkl paboT:
BbINOJHSET OMbIThI MO CMELLEHNIO
XUMWNYECKOTO PABHOBECUS 1 U3MEPSIET
CKOPOCTb XUMUYECKOI peakLuu npu
Pa3NNYHBIX YC/IOBUSIX OMbITOB, OMpeaenseT
HanpaBNeHHOCTb MPOLLECC, PaCCUNTLIBAET
PaBHOBECHbIE KOHLIEHTPALIMW BELLECTB

WccneposaHue paboTbl 6ythepHbIX CUCTEM

neé

BbINOMHSAET cnefytoLime BUabI paboT:
BbIMOJIHAET ONMbITbl, CBS3aHHbIE C
MPUroToBneHeM GydepHbIX pacCTBOPOB U
M3MepeHNEM GY(epHOI KpUBOIA.

SﬂeKTpOXI/IMI/Il-IE'CKI/Ie npoueccsl.

neé

BbINOMHSAET cnefytoLime BUabI paboT:
BbIMOJIHAET ONbIThI C Ta/IbBAHUYECKMMM
napamu.(3nemeHT Akobu-LaHunens,
KOPPO3UOHHbIe Napbl) 1
3NEKTPOXUMMNYECKOWN SYENKOA.

MonyyeHwne 301eii U NX 06HapPY>KeHUe.

neé

BbINonHAET creaytoLme Buabl paboT:
BbIMNOJHSET OMbITbI, CBS3aHHbIE C
MPUroTOBNEHMEM 30/1e/ HEOPraHNYECKMX
BELLIECTB U X 06HAPYXKEHMEM.




6 P UN3NKO-XMMMYECKME NPOLLECCHI B FENIsiX. ne BbINONHSET cnefytoLme Brabl paboT:
BbIMOJIHAET OMNbITbI MO MOYYEHNIO TeNed,
nccneiyeT Ux CBOMCTBA

7 Koarynaums v konnougHas sawmTa. N6 BbINONHSET cnefytoLme Brabl paboT:
BbIMOJIHAET ONMbITbl, CBS3aHHbIE C
Koarynsiuuei u 3almnTon nMoobHbIX 1
NNOQUIbHBIX 30/1E.

8 AjcopbLmsa BelLecTs U3 pacTBOPOB Ha N6 BbINonHAET cnepytoLme Buibl pabot:
aKTVIBUPOBAHHOM Yr/ie BbIMOJIHAET OMbIThI N0 aAcopbLMmn Ha
aKTVBUPOBAHHOM Yr/e YKCYCHOI KUCMOTI
13 PacTBOPOB Pa3HOI KOHLEHTPALMN.

9 WceneposaHue npouecca HabyxaHus BMC | /16 BbINonHAET cnepytoLme Buibl pabot:
OMpesensitoT N303/1ETPUYECKYHD TOUKY
XKeNaHvHa no peynbrataM HabyxaHus

10 | OumucTKa fucnepcHbIX cUCTeM: MeMbpaHHble |J16 BbINonHAET cnepytoLme Buibl pabot:
npoveccol BbINOJHSAET OMbITbl MO OCMOCY B COMEBbIX
CUCTEMAX U 3NIEKTPOAMANN3Y 30/1e1 Xenesa
1N MOJIOKa.
11 |OnpepgeneHne KPUTUYECKOI KOHLUEHTpaumn |J16 BbINonHAET cnepytoLme Buibl pabot:
MULENN006pasoBaHus ONpejensoT KPUTUYECKYHO KOHLIEHTPaLuio
Mu1LLEeNN006pa3oBaHNs pasHbIMU
crocobamm
12 [Smynbcun B NWLLEBOI NPOMBILLAIEHHOCTM N6 BbINoONHAET cnepytoLme Buibl paboT:

BbIMOJIHSAET OMbITbl, CBS3aHHbIE C
nony4eHnem, obpatleHmem ¢as u
CTabnIM3aLmen 3MybCUIA.

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHAnKaTope! Yacbl Ha Yacbl Ha
No Buabl camocTosATeNIbHOW paboThbl [OCTVKEHUSA
< [BbINOMHEHME [KOHCYNbTaLNK
KOMMETEHL NI
CemecTtp: 3
1 |KOHTPO/bHbIe paboThl 22K'4'1’OHK' 40 2

BbINO/IHEHWE UHAVBUAYA/IbHON KOHTPO/IbHOM PaboTbl MO OCHOBHbLIM pa3fenamM Gr3nyecKoin 1 KonnonaHom
xummm: XKykos b. [. dusnyeckas n KonnonaHas XuMmsi [ONeKTpoHHbIA pecypc] : 3n1eKTPOHHbIN
yue6HO-MeTOAMYecKuiA Komrnekc / b. [. )Kykos ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, [2013]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000180042. - 3arn. ¢ akpaHa. Pu3nyeckas u
KONnoungHas XMmns : CO0pHMK nabopaTopHbIX paboT A/ist TEXHUYECKUX BY30B CreLuasbHOCTM “TexHonorus
NpoAyKTOB 06LLECTBEHHOrO NuTaHus" / HoBocnG. roc. TexH. yH-T ; [cocT. b. [. YKykos]. - HoBocubupck,
2012. - 79, [1] c. : un., Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000170969
Tumakosa E. B. ®usnueckas xmumus [SneKTPOHHBbIV pecypc] : 3N1eKTPOHHbIA y4e6HO-MeTOLNYECKNT
Komnnekc [ans ctyaeHToB MT® ouHol hopmbl 06yyeHus cneumanbHocTn 240802] / E. B. Tumakosa
HoBocmb. roc. TexH. yH-T. - HoBocubnpck, [2013]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000180001. - 3arn. ¢ akpaHa. Pun3nyecKas 1 KOMNONLHAA XUMUS
nporpamMmma, KOHTPO/bHbIE 33aHNs, METOAMYECKME YKa3aHMA N0 PELLEHMIO 3a4ay AN 2 Kypca 3a04HOr0
OT/eNeHNs 06LLETEXHUYECKOTO (haKybTeTa TEXHONOMMYECKMX crieumanbHocTein / HoBocu6. roc. TexH. yH-T
; [cocT. B. 1. )KykoB]. - HoBocmnbupck, 2012. - 87, [2] c. : Tabn.. - Pexum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000173611 Tumakosa E. B. dusnyeckas Xxumus. XnMmyeckas
TepMoAMHaMuKa : y4ebHoe nocobue / E. B. TumakoBa, E. M. Typno, H. ®. ¥YBapos ; HoBocu6. roc. TexH.
YH-T. - HoBocnbupck, 2015. - 164, [1] c. : un., Tabn.. - Pexxum goctyna:;
http://elibrary.nstu.ru/source?bib_id=vtls000221436

OlK-4.1,0r1K-

4.2 20 !

2 |Pr3/Petepar




BbIMO/IHEHWE UHAMBUAYaNbHON PP N0 OCHOBHbIM pa3genam (hu3nyecKoi 1 KonnongHom xumun: XXKykos b.
L. dusnyeckas n KonnomaHas XumMunsa [3NeKTPOHHBIA pecypc] : 3NEKTPOHHBIN yUebHO-METOANYECKII
komnnekc / b. [l. )KykoB ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2013]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000180042. - 3arn. ¢ akpaHa. Tumakosa E. B. ®u3nyeckas xumus
[3neKTpoHHBIV pecypc] : 3N1eKTPOHHbIN y4e6HO-MeTOANYeCKUIA KOMMeKC [ans cTygeHToB MT® ouHoit
(hopmbl 06y4eHus crieumansHocTy 240802] / E. B. Tumakosa ; HoBoCKG. roc. TexH. yH-T. - HoBocnbupck,
[2013]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000180001. - 3arn. ¢ sKpaHa. TMakoBa
E. B. ®dusnyeckas xumusa. Xvmmnyeckas TepmoamHaMuka : y4e6Hoe nocobue / E. B. Tumakosa, E. M.
Typno, H. ®. ¥YBapoB ; HoBocKO. roc. TexH. yH-T. - HoBocmbupcek, 2015. - 164, [1] c. : wn., Tab.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000221436

OlK-4.1,0r1K-

42 10 2

3 |MoaroToBKa K 3aHATUAM

BbINOMHAT MHAMBMAYaA/bHbIE AoMallHWe paboTbl: XKykoB b. [1. ®Pusnyeckas n KonnougHas Xmmms
[2neKTpOoHHBI pecypc] : 3NeKTPOHHBLIN y4ebHO-MeToaMYecKniA komnneke / B. [. XXykos ; HoBocu6. roc.
TeXH. YH-T. - HoBocmbumpck, [2013]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000180042.
- 3ar/. ¢ sKpaHa.

OlK-4.1,0r1K-

4.2 15 2

4 |[MoaroToBKa K aTTecTalmm

PaboTaloT ¢ y4ebHO-MeTOANYECKON NUTePaTypOi, KOHCNEKaMMN NeKLUiA, 06pa3Lamm BbINOMHEHWS 3afaHWiA:
XKykoB b. [. Pusnyeckas 1 KonnongHas XuMns [SneKTPOHHBIA pecypc] : 31eKTPOHHbIN
yuebHo-meToAnYecKuiA komnneke / B. [. XXykoB ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2013]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000180042. - 3arn. ¢ sKpaHa. Pu3nyeckas u
KonnoungHas Xmumuns : C60pHNK NabopaTopHbIX paboT A/ist TEXHUYECKUX BY30B CreLMasbHOCTM “"TexXHoNorus
MPOAYKTOB 06LLeCcTBEHHOro NuTaHms" / HoBocKb. roc. TexH. yH-T ; [cocT. b. [I. )KykoB]. - HoBocM6uMpCK,
2012. - 79, [1] c. : wn., Ta6n.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000170969
TumakoBa E. B. ®dusnyeckas XxnuMmsi [ONeKTPOHHBbIA pecypc] : aNeKTPOHHbIN y4e6HO-METONYECKNIA
Komnnekc [ana ctygeHToB MT® o4HoM (hopMbl 06y4eHus cneupanbHocTn 240802] / E. B. Trmakosa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2013]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000180001. - 3arn. ¢ akpaHa. Pun3myecKas 1 KOMNONLHASA XUMUS
nporpaMma, KOHTPO/IbHbIE 3aJaHuns, METOAMYECKUE YKa3aHUA NO PeLLeHNnto 3aa4 415 2 Kypca 3a04HOro
OTAEeNeHNS 06LLETEXHNYECKOTO (haKyNbTeTa TEXHONOMMYECKMX crielmanbHocTein / HoBocu6. roc. TexH. yH-T
; [cocT. B. [. )KykoB]. - HoBocnbupck, 2012. - 87, [2] c. : Tabs.. - Pexkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000173611 TumakoBa E. B. dusnyeckas Xumus. XnMmyeckas
TepMouHaMmKa : yuebHoe nocobue / E. B. Tumakosa, E. M. Typno, H. ®. ¥Bapos ; HoBocKb. roc. TexH.
YH-T. - HoBoCMGMpCK, 2015. - 164, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000221436

3.3 TexHonormsa oby4veHns

[nsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSTe/NIbHOW PaboThl 06YUaKOLLIMXCS, @ TAKKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHATCA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
[JesTenbHOCTb VHhopMaLMOHHO-KOMMYHNKALMOHHbIE TEXHOMOM K
VHdopmupoBaHme MopTtan HI'TY; Cpefa 3neKTPOHHOro oby4veHns HITY; 36C
KOHCcynbTMpoBaHme Moptan HI'TY; Cpefa aneKTpoHHOro o6by4veHns HITY; 96C

KoHTponb Cpepa aneKTpoHHOro o6yyeHmst HI'TY; 96C

PasmeLLieHne yueOHbIX

Cpepa aneKTpoHHOro obyyeHms HI'TY; 36C
mMaTepuanos




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HavnmeHoBaHVe akTUBHbIX hopM

1 |MpobnemMHbIi MeTO/

KpaTtkoe onncanue npumeHeHusi: B xozxe mabopatopHbIx paboT o0ydaroninecs MbIIOJHSIOT
po0IeMHBIE 3a1aHusT TPOGECCUOHATBFHOTO KOHTEKCTA

4. NpaBuna aTTecTaumm 0byyaroLmMxca no AUCUUMINHE

[ns atTecTaummn obyyaroLwmxca no AUCUMNINHE UCMNOosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHesor ECTS.

KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OLeHMBaeMble BUfbl STENIbHOCTM 06y4YatoLnXcs 6ann | MaKcuManbHblif 6ann

CemecTtp: 3

Iloocomoska k 3ausamusm. BeInoTHEHNE JOMAITHUX PadOT 7 14
Jlabopamopnas: 18 36
Konmponvnwvie pabomol: 2 4
PI3/Pegepam: 3 6
Ix3amen: 20 40

B Tabnuue 4.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLMMIIUHBI.

Tabnuua 4.2
Kogbl DOopMbI KOHTPO/IA
KOMMEeTEH MH,qMKaTOpr [OCTUXEHUA KOMI‘IeTEHLI,I/II7I
LLI/Iﬁ 3awumTa | KoHTp. |3awmTa SKzamen

nip | pas. | Prap

OrlK-4 1. CocTaBnsieT OTYEThI MO Y4eBHO-MCCNef0BaTENLCKON AEATENBHOCTH,
OlMK-4 |BKntoYas aHanM3 aKCMePUMEHTa/IbHBIX Pe3y/IbTaToB, COMOCTABNEHNS WX C + + + +
M3BECTHBLIMM aHasioraMm

OlK-4 2. YMeeT NpUMEHATb COBPEMEHHbIE MOAXOAb! A8 MOSyYeHUs, aHam3a
1 BU3YyasIbHOT0 NpefCcTaBneHns pe3ybTaToB IKCNePUMEHTaUTbHbIX U + + + +
TEOPETUYECKUX UCCIeL0BaHWI

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMM/IMHE NPeACTaBNeH B NPUIoXeHWn Ne 1 K paboueit
nporpamme.

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. OBC IPRbooks [DnekTpoHHBII pecypc] : 2IeKTPOHHO-OMOIMOTEYHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3ar. ¢ sxpana.




2. Tumakosa, E. B. ®usnyeckas xumus. XuMudeckas TepMOIUHaMHUKa : yueOHoe mocodue / E. B.
Tumakosa, E. M. Typno, H. ®. YBapos. — Hosocubupck : HI'TY, 2015. — 166 ¢c. — ISBN
978-5-7782-2703-3. — Tekct : 3nmekTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIHOTEYHAS CUCTEMA. —

URL: https://e.lanbook.com/book/118496 (mata ob6pamenus: 06.03.2023). — Pexxum noctyma: s
aBTOPU3. MIOJIB30BATEIICH.

3. Tumakosa, E. B. ®usuyeckas xumus. Teopust 31ekTponuToB : yueoHoe mocodue / E. B.
Tumaxosa, A. A. KazakoBa. — HoBocubupck : HI'TY, 2017. — 72 ¢. — ISBN 978-5-7782-3237-2.
— Texkcr : anexTponHsiii // JIaHb : 3nekTpoHHO-0MOMHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/118479 (narta obpamienus: 06.03.2023). — Pexxum moctyma: st
aBTOPU3. MOJB30BATECH.

4. Bpauckuii, b. 5. Jlekunu mo XuMudeckoil KUHeTHKe : yueOHoe mocobue / b. . Bpsauckuii. —
CapartoB : Byzosckoe o6pazoBanue, 2017. — 101 ¢. — ISBN 978-5-4487-0040-8. — TekcT :
anexktponHsIi // Lndposoit o6pazosatensHeiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/66633 . html (zara o6pamenus: 06.03.2023). — Pexxum noctyma: asis
aBTopusup. noib3osareneit. - DOI: https://doi.org/10.23682/66633

5. bpsiackwii, b. 5. Jlekuuu mo xumMu4deckoit kuneTuke : yueoHoe nocobue / b. A. Bpstackuii. —
Caparos : By3oBckoe oopazoBanme, 2017. — 101 ¢c. — ISBN 978-5-4487-0040-8. — Texkcr :
anextpouHbii // Ludposoit oopazosarensHsiii pecypc IPR SMART : [caiit]. — URL:
https://www .iprbookshop.ru/66633.html (nara o6pamenus: 06.03.2023). — Pexum moctyma: st
aBTOpu3up. nmoas3oBareneii. - DOI: https://doi.org/10.23682/66633

JlononHMTeNbHas iMTepaTypa
1. Xyxkos b. JI. ®usnueckas xumus : KpaTkuii Kype : [yueoHOoe mocodue] / b. 1. XKykos. -
Hosocubupck, 2010. - 351 c. : mn., Tabm.. - Pexxum mocrtymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000160191
2. Kyxos b. 1. Komnonnnas xumus : [yuebnuk] / b. 1. XKykos. - HoBocubupck, 2008. - 379 ¢. :
un.. - Pexxum nocrtyma: http:/elibrary.nstu.ru/source?bib_id=vtls000080176
3. Tumaxosa E. B. ®usnueckas xumust. XumMudeckas TepMOIUHAMUKA : yaeOHOe mocooue / E. B.
Tumakosa, E. M. Typno, H. ®@. YBapos ; HoBocub6. roc. Texs. yH-T. - HoBocubupck, 2015. - 164,
[1] c. : m., Tabu.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib _1d=vtls000221436
4. XXyxos b. J]. ®usnueckas u KOJJIOUIHAS] XUMHSL [ DJIEKTPOHHBINA PECYPC] : IEKTPOHHBIN
yuebHOo-mMetonmueckuii komruteke / b. 1. XKyxos ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck,
[2013]. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000180042. - 3aru. ¢ 3xpaHa.

NHTepHeT-pecypesl
1. Tumakosa E. B. ®usndeckas xumus [ DIIeKTPOHHBIN pecypc] : 3MeKTPOH. yuel.-MeTO/I.
komIutekc [t ctyaeaToB MT® ounoit popmel 00yuenns criennansHoctr 240802] / E. B.
Tumakosa; HoBocu6. roc. TexH. yH-T. — HoBocubupck, 2013. — Pexxum noctyna
http://dispace.edu.nstu.ru/didesk/course/show/2451. - 3ar. ¢ 3xpaHna.
2. UznarenbctBO «JIaub» [DmeKTPOHHBIN pecypc] : 3IeKTPOHHO-OHOINOTeUHAs CUCTeMA. -
[Poccust], 2010. - Pesxum goctyma: http://e.lanbook.com. - 3ari. ¢ sxpana.

6. MeToanyeckoe 1 nporpaMmmMmHoe obecrneveHne, MHHOPMaLMOHHbIE TEXHOOM U

6.1 MeToauyeckoe obecrneyeHme
1. 3uma T. M. Kommongnas xumust [ D1eKTPOHHBIN Pecypc| : 37eKTPOHHBIN yueOHO-MeTOANYeCKU
xomruiekc / T. M. 3uma ; HoBocu®. roc. TexH. yH-T.- HoBocubupck, [2017].- Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000230405.- 3arm. ¢ skpaHa.
2. ®usnueckas U KOJUTOWIHAS XUMHUS : COOPHHUK Ja0OPaTOPHBIX PabOT AJIs TEXHUYECKUX BY30B
crienuaabHOCTH "TeXHOIOrus MPOAYKTOB 00IIecTBeHHOro muTanus" / HoBocuO. roc. TeXH. yH-T ;
[coct. B. JI. XKyxkos]. - HoBocubupck, 2012. - 79, [1] c. : un., Tab:x.. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000170969



3. ®usnueckas ¥ KOJJIOWIHAS XUMHS . IPOrpaMMa, KOHTPOJIbHBIE 3aJaHUsI, METOINYEeCKIe
yKa3aHUsI [0 PELISHHIO 3a1a4 U1 2 Kypca 3a09HOTO OTAEIEHUS OOLIETEXHIMUECKOrO (aKyibTeTa
TEXHOJIOTHYeCKuX crernuanbHocTeii / HoBocu6. roc. Texu. yu-T ; [cocT. b. [I. XKykos]. -
HoBocubupck, 2012. - 87, [2] c. : Tabux.. - Pexxum nocryma:

http://elibrary nstu.ru/source?bib_1d=vtls000173611

4. Tumaxona E. B. ®usnueckas xumust [ DIeKTPOHHBIN pecypc] : 2IeKTPOHHBIN
y4e0HO-MEeTOANYECKHIT KOMIUTEKC [u1st cTyneHToB MT® ouHOll (hopmMbl 00yueHUs CHIETUATTBEHOCTH
240802] / E. B. Tumakosa ; HoBocu0. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000180001. - 3ar:x. ¢ sxpaHa.

5. Nomxukosa, B. J]. [IpakTukyMm 1o KOJUTOMIHOW XMMUH : y4eO. mocoOue A1 By30B / MO pen.
B.I'. Kynmuunxuna. — M. : By3zosckuii yuebnnk : UHOPA-M, 2018. — 288 c¢. - ISBN
978-5-9558-0217-6. - Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/934516
(mata obpamenus: 10.03.2023). — Pesxum AOCTYIIA: 11O TOAIMCKE.

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepauronnas cucrema Microsoft Windows
2 Ilaket oducHbix npunoxkeruii Microsoft Office

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBeHNM 06pa3oBaTeIbHOro Npouecca No AUCUMMNAMHE NPUMEHSHOTCS 3/IEMEHTI
ANCTaHLMOHHbLIX 06pa3oBaTelbHbIX TEXHOMOMMIA, @ TAKXKE CUHXPOHHOIO U aCUHXPOHHOIO
B3aMMO/ECTBUS B 3/IEKTPOHHOW MH(hOpMaLIMOHHO-06pa3oBaTeibHOM cpeabl HITY.

7. MaTepuranbHO-TeXHMYECKOE 0becneyeHmne

Mpe3eHTaLMOHHOE 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME [ns npoBefeHNa nekuuii
(MynbTUMeMa-nNPoeKTop, 3KpaH, KOMMbIOTEP
18 ynpaBaeHus)

J1TabopaTopHbIi CTEHA

Ne HanmeHoBaHue Ha3HauyeHue

1 |KoHgykTtomeTp MYJIBTUTECT KCJ/1-101 Mpubop ans uccnegosaHns
3/1IEKTPONPOBOAHOCTH
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHass cTpykTypa ¢oHAa OIEHOYHBIX CPEJACTB MO JUCIHUIUIMHE
KOJUIOMHAas XUuMUA IPpHUBCICHA B Ta6Jmue.

dusuueckad u

Tabmuna

Tanbl OMEHKH KOMIETeHIHH

DopMmupyeMble
KOMIICTeHIIUH

IToxka3zaTenan
chopMUpPOBAHHOCTH
KOMIIeTeHIM i
(3HaHMS, YMEeHUs,
HABBIKH)

Tembl

Meponpusitust
TeKylIero
KOHTPOJISt

(xypcoBoii mpoexT,
PT'P(P) u ap.)

IIpomesxyTouHnast

arrecranus (3K33M€H,

3ayer)

OIIK-4 Cnocoben
OPOBOJIUTH
U3MEPCHUS U
HaOJroIeHus B cdepe
npo¢heCCUOHATBHOM
JIeATEIbHOCTH,
00pabaTbeIBaTh U
NPE/ICTABISITH
JKCIIEPUMEHTAIIbHbIC
JIAHHbBIE

1. CocraBiger
OTYETHI 10 YYEeOHO-
HCCJIeI0BATEIbLCKOM
NEATENLHOCTH,
BKJIIOYAsT aHAJIU3
3KCHepI/IMeHTaJ'H:HI)IX
Pe3yIbTATOB,
COIIOCTABJIEHUS UX C
HU3BECTHBIMU
aHajgoraMu

IIpenmer u congepxanue Kypca
(U3MYECKOH U KOJTOUTHOM
xuMHU. OCHOBHBIE Pa3/ieibl U
METOIbI (PH3UUCCKON U
KOJJIOWAHOM XUMHUU. 3HaUCHHE
JUCUUIUIAHEL JUIsl pa3BUTHS
(yHAaMEHTaIbHBIX HAYK U
COBEpPILECHCTBOBAHHUS
TEXHOJIOTHH MUILEBBIX
mpou3BoACcTB. UcTopuyeckue
JTambl pa3BUTHS HAYKH

TepMoarHAMUYECKHE CHCTEMBI,
COCTOSIHUE CHCTEM, IIPOLIECCHI.
CrannapTHbIe 1 HOPMaJbHBIE
YCIIOBHS MIPOBEICHUS OIBITOB.
Oueprus, paboTa, TeIIOTa.
Hynesoii 3akon
TepMoauHaMuku. CBOWCTBa
U/IeabHBIX Ta30B. BHyTpeHHAS
sHeprusi. [lepBrlii 3aK0H
TEepPMOAWHAMUKHI. JHTPOIHS KaK
NIpuBeIEHHAS TETUIOTa U Mepa
6ecrniopsinka. dyHaaMeHTaIBHOE
ypaBHeHHe [ n60ca kax
IIPUMEHEHHUE TIEPBOTO 3aKOHA
TEPMOANHAMHUKHI K XUMHUYECKUM
peakuusM. DHTaNIbIHNS, e
¢usndeckuii cMpIci. TermmoBoit
3¢ eKT peakuuu npu
TIOCTOSTHHOM JIaBJICHUHN JIH
o0béme. 3akoH ['ecca.
Cnencrsust u3 3akoHa I'ecca.
KanopuiiHocTh NIPOYKTOB U
CIOCOOBI €€ OTPEIETICHHS.

Oneprust [ m60ca kak Mepa
MaKCHMaJIbHOM T0JIE3HOM
paboThI XUMHYECKOH peaKIiu
pu p=const, T=const. DHEpTHsI
I'ensmronela kak Mepa
MaKCHMaJIbHOM TOJIE3HOM
pabOThI XMMHYIECKOH peaKIiy
npu V=const, T=const.
Wzmenenwue snepruu ['ub6ca,
sHepruu [ enpMronena,
SHTAJIBIINU U BHYTPCHHEH
SHEPrHH B Ipoleccax oe3
MPOTEKAHUS XUMHUYECKOU
peakiuu. XapakTepuUCTHUECKHe
ypaBuenus [ mb6ca-

Otuer o JIP Ne 1
T.1

Otuyer o JIP Ne 1
T.1

KP

Otuer o JIP Ne 1

T.2

KP

3.0.1

3.0.2 3,514

3.9.4,10,13




I'enbmronsua. TemnoéMKocTh
WCTHHHAS, MOJISIPHAS, YAEIbHAsL.
Cpennsis TerIoéMKocTh. Pacaer
TETIOEMKOCTH. 3aBUCHMOCTh
TEIUIOBOTO AP PEeKTa Peakuu OT
TEMIIEPaTypbl, ypaBHEHNE
Kupxroda. Bropoii 3akon
TepMoauHaMuku. Kpurepun
CaMOIIPOM3BOJILHOTO Mpoliecca U
paBHoBecHsl. CBSI3b SHTPOIHH,
BO3HHUKAIOILEH B CUCTEME, C
HEoOPaTHUMOCTHIO IIpoIiecca.
W3meneHnue >HTpONMH B
($ha30BBIX TIEpEX0ax U
XMMHYECKHUX PEAKIHAX.
3aBHCHMOCTB SHTPOIIHU OT
TeMneparypsl. TpeTuil 3aKkoH
TEPMOJUHAMHUKH.

XHUMHUYECKOE PAaBHOBECHUE U
H3MEHEeHHe
TEpPMOAMHAMUYECKUX (DYHKLMI.
JnHaMuueckuit xapakTep
XMMHYECKOTO PABHOBECHS.
BivsiHue BHEIIHUX YCIOBHNA Ha
XMMHYECKOE PaBHOBECHE.
BriBOa ypaBHEHMI U30TEPMBI U
n300apbl XUMUIECKON PEaKIny.
3aBHCHMOCTh KOHCTaHTHI
paBHOBECHS OT TEMIIEPaTyphbl.
YpaBHEHHE U30TEPMBI U
1300aphl, KaK KOJTUYECTBEHHbIE
BbIpaXK€HMs puHuna Jle
[lTarenve. UHTErpHpOBaHHE
ypaBHEHHS U300apbl Oe3 yueta u
C Yy4ETOM TeMIepaTypHOH
3aBUCHMOCTH TEIUIOBOTO

a¢dexra.

dopManbHas XUMUYECKAst
K1HEeTHKa. CKOpOCTh peaKiuu.
MouteKyIsIpHOCTb U HOPSAJOK
peakuuu. 3aKoH JeHCTBHS Macc
Y TIPUHIUT HE3aBUCUMOCTH
IIPOTEKAHUS PEAKIIUIA.
Kunernueckue ypaBHEeHUs
peakuuu. KoHncranra ckopocTH.
Peaxuuu HyneBoro, nepBoro,
BTOpOTO NMOPsAAKOB. CIIOCOOBI
onpeesieHus oPsAKa PeaKIUU.
Crnoxusbie peakuuu. Craauiinoe
MIPOTEKaHHE TOMOTE€HHBIX U
TeTEePOTEHHBIX PeaKIIil.
Jlumutupyromas cragus
peakuuu.

Teopun XUMUUECKOI KHHETHUKH.
Teopust akTUBHBIX COYAAPEHUI.
DHeprus akKTUBALIUU.
3aBHCUMOCTb CKOPOCTH PEaKLIUU
OT TEMIIEPATypPhl, ypPaBHEHHUE
Appenuyca. Beruucnenue
SHEpruu akTuBauuu. Teopus
AKTHBHPOBAHHOI'O KOMIUIEKCA.
Ilennsie peakunu. [IpocTsie u
pa3BETBICHHbBIC LIEIIH.
Bo3HukHOBEeHHE U OOPHIB IIETIEH.
DOTOXUMUYECKHE PEAKINH.

Otuyer o JIP Ne 2

T3

OTuyet o JIP Ne 2
T.3

Ortuer o JIP Ne 2

T.3

3.9.4,10,12

3.0.6,7,8,9

3.5.2,10




llenupie u
CEHCUOUITM3UPOBAHHBIC
peakuu. [Ipumepst
(HhOTOXMMHYECKUX PEAKITUH.

Oco0eHHOCTH KHHETHKU
KaTaJTUTHYECKUX PEaKIIUi.
DHeprus akTUBALUU
KaTaJTUTHYECKUX PEaKIIHiA.
Oourue cBoiicTBa
KaTaau3aTopoB.
CrenuduaHOCTh
Karanu3aTopoB. Biusnue
KaTaln3aTopOB Ha SHEPTHIO
AKTUBAIIHN.

I'oMoreHHsIi KaTanus3 u ero
MexaHu3M. Peakiuu B
pacTBopax, BIHSIHHE
pactBopuTens. PasHoBUAHOCTH
Karanu3a: KUCJIOTHO-OCHOBHOM,
(hepMeHTaTUBHBIH.
I'eTeporennslii katanus.
CTpyKTypa MOBEpXHOCTH
Karanmzatopa. MexaHu3M U
KHHETHKA TeTePOreHHBIX
KaTaIATHYECKUX PeaKInii Ha
PaBHOJOCTYITHON TIOBEPXHOCTH

PactBopumocTs. PaBHOBeCHS B
pacTBOpax HEAKTPOIHUTOB U
3JIEKTPOJIUTOB. TepMoauHaMuKa
PacTBOPOB BJIEKTPOIIUTOB.
DNEKTPONPOBOJHOCTh
pactBopoB. Teopus CUIBHBIX U
cciabbIX ANEKTPOIUTOB. Teopust
Bpencrena-Jloypu.

Bnusinue naBnenus u
TeMIlepaTypsl Ha
PacTBOPUMOCTD I'a30B B
XKHUIKOCTAX. Pa3zbaBieHHBIE
pactBopbl. 3akoH Payis.
PacTBOpBI TBEpIBIX TEN B
KHUJIKOCTAX. DOYIUINOCKOIHS,
kpuockonus. OcmMoc u
OCMOTHYECKOE JTaBICHHE.
3HaueHne 0cCMOCca B TEXHOJIOTUHI
ITUIIEBBIX TPOAYKTOB.

3axoH Konbpayma. VY ensHas u
MOJISIpHAs
9IEKTPOINPOBOJHOCTH,
3aBHCUMOCTb HX OT
KOHIIEHTPAIUH [T CHIIBHBIX U
CITa0BIX DJIEKTPOIUTOB.
IIpakTudeckoe UCIOJIb30BaHUE
HU3MEpPEHUi
3JIEKTPOIPOBOJHOCTH.
Murpanus u guddy3us B
pacTBopax

BydepHbie pacTBOpBI, UX
0COOCHHOCTH, IPUMEHEHHE B
MHIIECBON MPOMBIIUICHHOCTH.
VYpaBuenue ['ennepcona

TepMoauHamudeckas TeOpust
OJ1C. Bo3HUKHOBEHHE
QIEKTPOIHBIX MOTEHINAJIOB U

Otuyet o JIP Ne 2

T3

OTyer o JIP Ne 3
T4

OTyet o JIP Ne 3

T.4

OTyetr no JIP Ne 3
T.6

Otyer mo JIP Ne 3
T.5

Ortuer o JIP Ne 4

3.0.10

3.0.16

3.0.16

3.0.17

3.0.18,19




JIBOMHOT'O AJIEKTPHYECKOTO CIIOS.
l'aneBannyeckue u
ANEKTPOXUMUIECKUE TIETTH.
TepMmoanHamudeckoe
BEIUHCIIEHUE AJIEKTPO-
nmekymei cunel (3.71.C.)
rajJbBaHHYECKOTO JJIEMEHTA.
Cornamenye o 3Hakax
9JIEKTPOJIHBIX TOTEHIINAIIOB U
rajJbBaHHUYECKHX LETISIX.
BripaskeHune 351eKTpoHOTO
MOTEHIMAa JUIs 3JIEKTPOJIOB
Pa3IMYHBIX THIIOB.
CraHnapTHBIC TTOTCHIINAIBL.
Onexrponm3. Hanpspxerne
paznoxenus. 3akonsl apanes

Koppo3zus matepuanos.
MexaHu3M 3JIEKTPOXUMUYECKON
MIpOMBINIICHHOCTH. KuHeTnka u
TEepPMOJNHAMHUKA KOPPO3HU.
3ammTa oT KOppO3UH.
3anuTHEIe HOKPBITHUS B
MUILEBON MPOMBIIIIEHHOCTH

OO1eHay9HOe U IPaKTHIECKOe
3HAYCHHUE HAYKH O
MOBEPXHOCTHBIX SIBICHUAX H
JIMCTICPCHBIX CHCTEMaX.
OCHOBHBIE TOHATHS HayKU U
KJIaccU(UKaIMK TUCTIEPCHBIX
CHCTEM: II0 JUCTIEPCHOCTH,
arperaTHoMy COCTOSIHHIO,
CTPYKTYpE, MeX(hazHOMY
B3auMoeicTeuo. Crienudurka
CBOJCTB AUCIIEPCHBIX CUCTEM.
[Momy4yeHue qucnepcHpIX
CHCTEM.

OnTHYecKHe SBJICHHUS B
JIMCTICPCHBIX CHCTEMaX.
PaccenBanue u GuryopecreHuus
cBera. YpaBHeHue Panes.
AGcopO1us cBeTa JUCTIEPCHBIMU
CHCTEMaMH.

JIBOMHOM 3JIEKTPUYECKU CIIOH
U DJIEKTPOKUHETHUECKUE
siBeHus. Teopun 1BOHOTO
anekTpuueckoro cnos I'yu-
Usnmena, IlItepHa.
[IpencraBnenue I'pama.
Onekrpodopes. [loreHnman u
TOK TeueHus. [loTeHuuan
CeIMMEHTAITUH.
DNEeKTPOKHHETUIESCKUI
notenuan. Ouuctka JIC

TepMoauHamuyeckue u
KHHETHYEeCKHe (haKTophl
arperaTUBHO yCTOMUMBOCTH.
CenuMeHTanUs B IUCIIEPCHBIX
cucremax. Koarynsmus
THUIIUYHO THAPO(POOHBIX
koJutonnoB. Kunetnka
koarysiiuu. Teopus
CMOITyXOBCKOT'O
M3oTepmuueckas meperoHka B
JUCHEPCHBIX cucTeMax. Teopus

T.7

Ortuer o JIP Ne 4
T.8

OTyet o JIP Ne 5
T.9

Otyetr o JIP Ne 5
T.9

Ortuyer o JIP Ne 10

T.10

Ortyer o JIP Ne 7

T.10

3.9.20

3.9.1,7,12,18,19,33

3.9.21,22,23,28,29

3.0.12,24,25,26,27,
32




YCTOWYHUBOCTH TUAPOPOOHBIX
koJutounnoB J1JIDO.
IenTusanus.

CTpyKTypHO-MEXaHUIECKHE
CBOWCTBA TUCTIEPCHBIX CHCTEM.
PacknuHuBaroniee naBieHue.
CTpYKTYypHPOBAaHHBIC CHCTEMBI.
Knaccudukarus u cBOUCTBA.
O0pazoBaHue U pa3pylLIeHUe
CTPYKTYPUPOBAHHBIX CHCTEM.
BsskocTs u
YIPYTOIIaCTUIECKHE CBOHCTBA
JUCHEPCHBIX cucTteM. I'enu.
Tukcorponus. Ilonumepsl.
OIacTUIHOCTH U IUTACTHYHOCTh
TTOJTIMEPOB.

OTnenbHBIC TIPEACTAaBUTEIN
JUCTIEPCHBIX CUCTEM. 307,
CYCIICH3UH, YMYJIbCUH, TICHBI.
MonekynspHble KOJIIOUIbI
(BMC). Ctpoenue u cBOHCTBA,
CTabMIIM3aIUS U Pa3pyILICHHE.
BsaumoneiictBue ¢
pacTBOpHTEIIEM.
Munemroobpa3oBaHue.
Crpoenue munenn. Munenist
ITAB B BOJHBIX pacTBOpax.
Moromiee aelcTBUE MBI

OO1as xapakTepucTHKa
MOBEPXHOCTHBIX SIBJICHUH.
CpaBHUTENBbHAS
XapaKTePUCTUKA GU3NIECKON U
XUMHUYECKOH aicopOIuu.
VYpaBuenune Opeitnanmnxa.
Uzotepma agcopbrmu. Temmora
anpcopbumu. Kunetnka
ajcopOumu. Anre3us, KOTe3us,
KaIMWUIIpHAs KOHJCHCAITHS,
CMadMBaHHE TTOBEPXHOCTEH.
IToBepXHOCTHOE HATSKEHUE.
AncopOrust Ha TpaHUIIEe
pacTtBop-Ta3. YpaBHeHUE
agcop6uuu I'nbdobca.
IToBepxHOCTHASI aKTUBHOCT.
ACOpOIHs OpTaHUYECKUX
monekyn. [Tonarue o ITAB.
Teopus agcop6imu JleHrmropa.
AncopOIus Ha TITaJKuX U
MTOPUCTHIX TIOBEPXHOCTSIX
TBEPIBIX TeN. AncopOuus
3JIEKTPOJIUTOB Ha TBEPBIX
noBepxHocTax. [IpaBuio
ITeckoBa-®anerra-dasHca.
[TonsTHE 0 MHOrOCIOWHOMI
aacopOuuun

Ortuer o JIP Ne 7

Otuyer o JIP Ne 6

T.11

Ortuert o JIP Ne
9,11,12,13

T.12

Ortuer o JIP Ne 8
Pre
T.13

Ortuer o JIP Ne 8

PP
T.13

3.0.1-9,
10,11,13,18,20,31

3.0.13-
17,30,34,35,36

OIIK-4

2. YMeeT npUMEeHSTh
COBpEMEHHbBIE
TIOJIXO/TBI TSI
MOJTyYCHUS, aHATH32
Y BU3YyaJbHOTO
MIPEICTABICHUS

IIpenmer u comepxaHue Kypca
(n3HUeCKOi M KOJUTOUITHON
xuMud. OCHOBHBIC Pa3/ieibl U
METOIbI (PU3UUCCKON U
KOJUJIOMJTHOM XUMUHU. 3HAUYCHUE
JCHIUIUIAHBI 7S] Pa3BUTHS

Otuer o JIP Ne 1
T.1

30.1




pe3yNnbTaToB
AKCIIEPUMEHTAITBHBIX
1 TEOPETHIECKHUX
HUCCIIEIOBAHUN

(hyHIAMEHTAIILHBIX HAYK U
COBEPILIICHCTBOBAHHS
TEXHOJIOTUH ITHIIEBIX
npou3BojicTB. Mcropuueckue
STambl Pa3BUTHSI HAYKH

TepMoarHAMUYECKHE CHCTEMBI,
COCTOSIHUE CHUCTEM, TIPOLECCHI.
CraHgapTHBIC U HOpMaJIbHbIE
YCJIOBUSI IPOBEICHUS OTIBITOB.
OHeprust, padboTa, TeIIoTa.
Hynesoii 3akoH
TepMoarHaMuKu. CBoWCTBa
H/ICAIbHBIX Ta30B. BHyTpeHHsI
sHeprus. [lepBrlii 3aKOH
TEPMOJUHAMUKN. DHTPOIHS KaK
npuBeIEHHAS TETUIOTa U Mepa
Oecniopsinka. dyHIaMeHTAIBHOE
ypaBHeHHe [ mO0ca xak
IIPUMEHEHHE TIEPBOTO 3aKOHA
TEPMOJMHAMUKN K XUMHUUECKIM
peaknusM. DHTaNbIHS, e
¢usmdeckuii cMpIci. TemmoBoit
3¢ deKT peakuu npu
TIOCTOSTHHOM JIaBJICHUHN TN
o0béme. 3akoH I'ecca.
Crenctsus u3 3akoHa ['ecca.
KanopuiiHOCTh IPOTYKTOB U
CIOCOOBI €€ OTPEICICHUS.

Ouneprus ['m66ca xak Mepa
MaKCHUMAaJIbHOM MOJIE3HON
paboThl XUMUYECKON peaKinu
npu p=const, T=const. Jueprus
I'enbmronbla kak Mepa
MaKCHUMaJlbHOMU II0JIE3HOMI
paboThl XUMUYECKOH peaKinu
npu V=const, T=const.
Uzmenenwne snepruu ['mb6ca,
sHepruu [ enpMronema,
SHTAJBIINU U BHYTPCHHEH
SHEPIHH B Mporeccax 0e3
MIPOTEKAHUS XUMUIECKOM
peakuu. XapakTepucTHYeCcKue
ypaBHeHus [ n60ca-
TI'enemromena. TermwioEMKOCTh
WCTHHHAS, MOJISIpHAS, YACTbHAS.
Cpenuss TeroéMkocTs. Pacuer
TETUIOEMKOCTH. 3aBUCHMOCTD
TeryIoBoro 3(dexTa peakuuu oT
TeMIIepaTyphl, ypaBHEHHUE
Kupxroda. Bropoii 3akon
TepMoanHaMuku. Kpurepun
CaMOMNPOM3BOIBHOTO MpOLECCa U
paBHOBecus. CBsI3b SHTPOIIHNH,
BO3HUKAIOIIEH B CHCTEME, C
HEOOPaTHUMOCTEIO IIpoIiecca.
M3MeHeHnue SHTpONNH B
(ha3oBBIX TIEpexo1ax u
XAMHWYECKHUX PEaKIIHIX.
3aBUCUMOCTb SHTPOINHUU OT
Temneparypsl. TpeTuii 3akoH
TEPMOJAUHAMUKH.

XuMHUecKkoe PpaBHOBECHUC U
HU3MCHCHHC

Otuyer o JIP Ne 1
T.1

Otyer o JIP Ne 1

T.2

Ortuer o JIP Ne 2

3.0.2 3,514

3.9.4,10,13

3.9.4,10,12




TEPMOANHAMUYECKUX (DYHKLMI.
JnHaMmuueckuit xapakTep
XMMHYECKOTO PABHOBECHS.
BiusiHue BHEIHUX yCIIOBUNA HA
XMMHYECKOE PaBHOBECHE.
BriBoa ypaBHEHMI HU30TEPMBI U
n300apbl XUMUYECKON pEaKIny.
3aBHCHUMOCTh KOHCTAHTBI
paBHOBECHS OT TeMIIEpaTyphl.
YpaBHEHHE U30TEPMBI U
n300apbl, KaK KOJTMYECTBEHHbBIE
BbIpa)keHus npuHuuna Jle
ITarense. UHTErpHpOBaHuE
ypaBHeHHs n300apel 0e3 ydera u
C YYETOM TEMIIEpAaTypHOU
3aBUCHMOCTH TEIIOBOTO

a¢dexra.

DopManbHas XUMUYECKasI
kuHeTHKa. CKOPOCTh peakluy.
MoutekyIsIpHOCTb U MOPSIOK
peakuuu. 3aKoH JAeUCTBHS Macc
Y TIPUHIIMIT HE3aBUCUMOCTH
MIPOTEKAHUS PEaKLUil.
Kunernueckue ypaBHEHHUs
peaxyu. KoHCTaHTa CKOPOCTH.
Peaknuu HyneBoro, nepBoro,
BTOPOTO MOPSIIKOB. CII0cOOBI
OIpeIeNICHNs TOPSAKA PEAKIIHH.
Cnoxusie peakiuu. Ctaauiinoe
MIpOTeKaHHEe TOMOT€HHBIX U
TETEPOTECHHBIX PEAKIMM.
Jlumutupyronas cragus
peaxIyu.

Teopuu XUMHUYECKON KUHETHUKH.
Teopust akTUBHBIX COyAapEeHUH.
OHeprus aKTUBALMH.
3aBHCHUMOCTb CKOPOCTH PEaKIIUU
OT TEMIIEPATYpPbI, ypaBHEHHE
Appenunyca. Boeruncnenue
SHEpruu akTuBauuu. Teopus
AKTUBHPOBAHHOI'O KOMIIJIEKCA.
Iennele peakuuu. IIpocteie u
pa3BETBIICHHBIE LIEITH.
Bo3HukHOBEHHE 1 OOPHIB IETEH.
DOTOXMMUYECKHE PEAKIIH.
Llennpie u
CEHCHOMITM3UPOBAaHHBIE
peaxuu. [Ipumepst
(OTOXMMHYECKHX PEAKIHH.

OCcoOEHHOCTH KHHETHKHU
KaTaJIMTHYECKUX peaKIuil.
DHeprus aKTHBAINH
KaTaJIUTUYECKUX peaKIuil.
OO6miue cBoiicTBa
KaTaau3aTopoB.
CrenuduaHOCTh
Karanu3aTopoB. BiusHue
KaTaJu3aToOpOB Ha SHEPTHUIO
aKTHBAIUU.

T'oMoreHHEbIN KaTalnu3 U €ro
MexaHn3M. Peakmuu B
pacTBOpax, BIVSTHHE
pacTBopuTeNs. Pa3HOBUAHOCTH
KaTanu3a: KHCIOTHO-OCHOBHOM,
(hepMEeHTATUBHEIN.

T.3

Ortuyer o JIP Ne 2
T3

OrTuyet o JIP Ne 2

T3

Ortuer o JIP Ne 2

T3

3.9.6,7,8,9

3.9.2,10

3.5.10




I'ereporennslii kaTanus.
CTpyKTypa MOBEpXHOCTH
KaTanuzaTtopa. MexaHusM u
KHHETHKA TeTePOre€HHBIX
KaTaIATHYECKUX PeaKkInii Ha
PaBHOIOCTYITHON TIOBEPXHOCTH

PactBOopumocTts. PaBHOBECH B
pacTBOpax HEIKTPOJIUTOB U
3JIEKTPONUTOB. TepMoanHaMuKa
PacTBOPOB JIEKTPOIUTOB.
DNEKTPOIPOBOIHOCTh
pactBopoB. TeopHst CHIIBHBIX U
ccrabbIX AMEeKTponuToB. Teopus
Bpencrena-Jloypu.

Bnusuue naBnenus u
TeMmnepaTypsl Ha
PacTBOPHMOCTH Ta30B B
JKUJKOCTAX. Pa30aBieHHbIE
pacTtBopbl. 3akoH Pays.
PacTBOpHI TBEPABIX TET B
KHUIKOCTAX. DOYITHOCKOIIHS,
kpuockornua. OcMoc u
OCMOTHYECKOE JIaBJICHHE.
3HaueHHEe 0CMOCA B TEXHOJIOTHHA
MTUIIEBHIX IPOTYKTOB.

3akoH Konppayma. Y aensHas u
MOJISIpHAs
3NEKTPOIPOBOIHOCTH,
3aBHCUMOCTH UX OT
KOHIIEHTPAINH I CHIIBHBIX U
C1a0BIX AIIEKTPOIUTOB.
[IpaxkTryeckoe UCIoIb30BaHNE
U3MEPEHUI
JIEKTPOIPOBOIHOCTH.
Murpanus u tuddy3us B
pacTBopax

Bydepusie pactBopsl, nx
0COOCHHOCTH, IPUMECHEHHE B
HPIH.ICBOﬁ MPOMBINIIICHHOCTH.
VYpasuenue ['ennepcona

TepmoauHamMuueckas Teopus
OJ1C. Bo3HUKHOBEHHE
SJIEKTPOAHBIX TOTEHIUANOB U
JIBOITHOT'O AJIEKTPUYECKOTO CIOS.
laneBannyeckue u
3JIEKTPOXUMUYECKHUE 1ICTIH.
TepMmonuHnamudeckoe
BBIYHCIIEHUE DJIEKTPO-
nerxymeit cunsl (3.11.C.)
TJIbBAHMYECKOTO dJIEMEHTA.
Cornamrenue o 3HaKax
3JIEKTPOJHBIX TOTEHIINATIOB U
TTbBAHMYECKUX IIETISIX.
BrIpakeHue 351€KTpoIHOTO
MOTeHLMANa JUIsl 3JIEKTPOAOB
Pa3IUYHBIX THUIIOB.
CraHgapTHbIEC TOTCHIIUAIIBI.
Onextponus. Hanpsixenue
pasnoxxenusi. 3akonsl Papanes

Kopposus marepuanos.
MexaHu3M 3JIeKTPOXUMUYECKON
MpoMBINUIeHHOCTH. KiHeTnkKa 1
TePMOANHAMHKA KOPPO3HH.

Otyer o JIP Ne 3
T4

Ortuer o JIP Ne 3

T.4

OTuyet o JIP Ne 3
T.6

OrTuyer o JIP Ne 3
T.5

Ortuer o JIP Ne 4

T.7

Ortuer o JIP Ne 4
T.8

3.0.16

3.0.16

3.0.17

3.0.18,19

3.9.20




3amuTa oT KOppO3Uu.
3amuTHBIC TOKPHITHS B
MIUIIEBOI MPOMBIIIICHHOCTH

OObuieHaygHOE M MPAKTHIECKOE
3HaYEHHE HAYKH O
TIOBEPXHOCTHBIX SIBICHUSIX U
JMCHIEPCHBIX CUCTEMaX.
OCHOBHBIE MTOHATHS HAYKH U
KJIaccU(UKaIMK TUCTICPCHBIX
CHCTEM: 10 JUCIIEPCHOCTH,
arperaTHoMy COCTOSIHHIO,
CTPYKTYpE, MeXpazHOMY
B3anmMoeiicTeuo. Crienmduka
CBOMCTB IUCTIEPCHBIX CHCTEM.
[lonyuenue aucnepcHbIX
CHCTEM.

Onruueckue sIBICHUS B
JUCTICPCHBIX CUCTCMaAx.
PaccenBanue u dayopecueHuus
cBera. YpaBHeHue Panes.
AbcopOuus cBeta TUCTIEpCHBIMU
CHCTEMaMH.

JIBOMHOM 3JIEKTpUUECKHI CIIOH
1 DJICKTPOKMHETUICCKUE
siBeHus. Teopun 1BOIHOTO
anekTprdeckoro cios ['yu-
Usnmena, [lTepHa.
IIpencraBnenue I'pama.
Onekrpodopes. [loreHnuan u
TOK TeueHus. [loTeHuuan
CeIMMEHTAITUH.
DNEeKTPOKHMHETUIECKUI
noteriman. Ounctka JIC

TepmoanHaMuueckue u
KHHETHYeCKHe (haKTophI
arperaTuBHON yCTOMYMBOCTH.
CenuMeHTanust B AUCTIEPCHBIX
cucremax. Koarymsius
THUIUYHO THAPOGOOHBIX
KoyutonoB. Kunernka
koarymsiuuu. Teopus
CMOITyXOBCKOT'O
H3orepmuueckas neperoHka B
JUCTIEPCHBIX cUCTeMax. Teopus
YCTOHYMUBOCTH TUAPOPOOHBIX
kosutouaoB JIDO.
IenTuzanus.

CTpyKTypHO-MEXaHUYECKHUE
CBOWCTBA JTUCTIEPCHBIX CHCTEM.
PacknunuBaroniee gaBjieHHE.
CTpyKTypHpOBaHHbIE CHCTEMBI.
Knaccudukarus u cBolicTBa.
Obpa3oBanue u pa3pyuieHue
CTPYKTYPHUPOBAHHBIX CHCTEM.
Bszkocth 1
YIPYTOIJIACTHYECKNE CBOWCTBA
JUCTIEPCHBIX cucTeM. I'enu.
Tukcorponus. Ilonumepsl.
DNacTHYHOCTD U MJIACTHYHOCTh
MIOJIMMEPOB.

OtaenbHBIE IPEICTABUTEIH
JUCTIEPCHBIX CUCTEM. 30JIH,
CYCTICH3UH, SMYJIbCUH, TICHBI.
MomnekysipHbIE KOJITOHIbI

Otyer o JIP Ne 5
T.9

Otuyer o JIP Ne 5
T.9

OTyet o JIP Ne 10

T.10

OrTyert o JIP Ne 7

T.10

Ortyert o JIP Ne 7

Ortuer o JIP Ne 6

T.11

Ortuer o JIP Ne

3.0.1,7,12,18,19,33

3.0.21,22,23,28,29

3.0.12,24,25,26,27,
32

3.9.1-9,
10,11,13,18,20,31




(BMC). Crpoenue u cBoiictBa, [9,11,12,13
CTabUIM3aIus ¥ pa3pyuieHue.
Bsanmoneiicteue ¢ T.12
pPacTBOPUTETIEM.
Munemroobpa3oBaHue.
Crpoenne munesnt. MUIems
ITAB B BOJHBIX pacTBOpax.
Motoiiee neicTBUE MBLUI.

OOmmas xapakTepucTHKa
MIOBEPXHOCTHBIX SIBJICHUM.

CpaBHuTeNbHas

xapakTepuctuka ¢pusndeckoit 1 [Otuer mo JIP Ne 8 |3, 13-
XIMHYECKOH afcopOIum. PI'P 17,30,34,35,36
YpaBuenne OpeitHmmxa. T.13

Uzotepma agcopbrmm. Temmora
apcopbumu. Kunetnka
agcopOumu. Anre3us, KOres3us,
KanmwUIsIpHas: KOHACHCAIIUS,
CMayMBaHUE MOBEPXHOCTEH.
IToBepXHOCTHOE HATSIKEHUE.
AncopO1ust Ha TpaHUIE
pacTtBop-Ta3. YpaBHEeHUE
ancop6umu I'nb6ca.
[ToBepxHOCTHAs aKTUBHOCTb.
AICOpOIHsT OpTaHUIECKAX
monekyd. [lonstue o ITAB.
Teopus agcopbrmu JleHr™MIopa.
AncopOIus Ha TITagKuX U
TIOPUCTHIX TOBEPXHOCTAX
TBEPABIX TeNl. AJcopOuus

3JIEKTPOJINTOB Ha TBEPIBIX Otyer mo JIP Ne 8
nosepxHoctsx. IIpasuio
TleckoBa-danerTa-dasHca. PI'P

TToHsATHE 0 MHOTOCJIOMHOMU T.13

ajcopoumu

KpaTkue o0o3HaueHus:

JIP — naboparopHast pabota, KP — xoHTponbHas pabora, PI'P — pacueTHo-rpaduueckas padora, T
— Tema (3aaHusl IS 3aIIUT Ja0OpaTOPHBIX pabOT M BBINOJHEHHs JOMamiHuX 3amanuii [5,6]), 3.0. —
TUIIOBOE 3aJIJaHHE YK3aMEHAIIMOHHOTO TECTa.

2. MeToaMKa olleHKH 3TanoB GopMHPOBAHUS KOMIIETEHIHI B paMKaX AU CUUILINHBI.

[TpomexxyTouHas aTTecTalus 10 AUCHUIUIMHE MPOBOAUTCS B 3 cemecTpe - B (popme dK3aMeHa, KOTOPbIi
HarpaBJIeH Ha OLIeHKY cpopmupoBanHOCTH KoMneTeHuuit OITK-4.

DK3aMEH TMPOBOJUTCA IO TECTaM, BAapUAHTBl TECTa COCTABIISIIOTCS M3 BOMPOCOB, MPUBEACHHBIX B
nmacropTe 5JK3aMeHa, TO3BOJISIONIMX OIEHUTh TOoKa3aTenu CHOPMHPOBAHHOCTH COOTBETCTBYIOIIUX
KOMIIETEHITHHI

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIIUI MTPOBEPSIETCS MPU MPOBEACHUH MEPONPHUATHIA TEKYIIETO
KOHTPOJIS, yKa3aHHbIX B TaOnuue pazjena 1.

B 3 cemectpe 00s3aTenbHBIM 3TaloOM TEKYIIEH aTTECTALlMU SBJSIETCS pacdyeTHO-TpapuuecKoe 3ajJjaHue
PI'P u KP xontponbHas pabota. TpeboBanus k BeimosnneHuto PI'P u KP, cocraB u mpaBuia orneHkH
chopmynupoBansl B mactioprax PI'P u KP.



OO0u1me npaBuiia BEICTABJICHUS OLICHKHU 10 AUCLHUILIMHE ONPEAETAIOTCS O0aIbHO-PEUTHHTOBOW CUCTEMOMH,
MIPUBEJICHHON B paboyeil mporpaMMe y4eOHON TUCITUTITMHBI.

Ha ocHOBaHWM TpHUBENEHHBIX Aaliee KPUTEPUEB MOXKHO CIIENaTh OOMIUN BHIBOJ O CHOPMHPOBAHHOCTH
komreteHmii OI1K-4, 3a kKoTopble OTBEYaeT JUCIUILIIMHA, HA Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHeH 0CBOCHHUsI KOMIIeTEeHIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS padOT HE OTBEYAET OOJIBIIMHCTBY OCHOBHBIX TPEOOBaHHIA,
TEOPETUYECKOE COJAEPIKaHUE Kypca OCBOEHO YacTHMYHO, MpOOeNbl MOTYT HOCHUTh CYIIECTBEHHBIN
XapakTep, He00X0AUMBbIE TPAKTUUYECKHE HABBIKM PAOOTHI C OCBOEHHBIM MaTepUaoM COPMHUPOBAHBI HE
JIOCTaTO4YHO, OOJBIIMHCTBO HPEAYCMOTPEHHBIX INPOrpaMMOi o00ydeHus Yy4yeOHBIX 3aJaHuUi He
BBINOJIHEHB! WM BBIIIOJHEHBI C CYLIECTBEHHBIMU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHHS pabOT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpEOOBaHMIA,
TEOPETUYECKOE COJAEPIKaHUE Kypca OCBOEHO YaCTUYHO, HO MpoOeiabl HE HOCAT CYLIECTBEHHOTO
XapakTepa, HEOOXOIUMbIe NPAKTUUYECKUE HABBIKU PAOOTHI ¢ OCBOEHHBIM MAaTe€pHajioM B OCHOBHOM
c(OpMHPOBAHbI, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX IporpaMMoi oO0y4deHHs Yy4eOHBIX 3aJlaHHid
BBINOJIHEHO, HEKOTOPBIE BH/IbI 3aJaHUI BBIITOJIHEHBI C OIIUOKaMHU.

ba3oBsIii. ypOBeHB BBIIIOJIHCHHU A pa60T OTB€YaCcT BCCM OCHOBHBIM Tpe6OBaHI/I${M, TCOPECTUYICCKOC
COACPpKaHUEC KypCa OCBOCHO IIOJIHOCTHIO, oe3 HpO6CHOB, HCKOTOPLIC IMPAKTUYCCKUC HABBIKU pa60TBI C
OCBOCHHBIM MAaTCpHuaJIOM C(bOpMI/IpOBaHBI HEAOCTAaTOYHO, BCC MPECAYCMOTPCHHLIC nporpaMMoﬁ O6y‘leHI/IH
y‘le6HbIe 3aJaHus BBIIIOJIHCHBI, KAYCCTBO BBIIIOJHCHHA HH OJHOI'O M3 HUX HC OLCHCHO MHHHMAJBbHBIM
YHUCJI0OM 6aJ'IJ'IOB, HCKOTOPLBIC U3 BBIITOJIHCHHBIX BaﬂaHHﬁ, BO3MOXHO, COACPIKAT OIIINOKH.

IIpoaBuHYTHIA. YpOBEHb BHIIOIHEHUS padOT OTBEYAET BCEM TPEOOBAHUSIM, TEOPETUUECKOE COEPKAHHE
Kypca OCBOEHO IOJIHOCTBIO, 06€3 MpoOeoB, HEOOXOIUMbIE NMPAKTHUECKUE HABBIKM pabOThl C OCBOEHHBIM
MaTtepuajoM c(hOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHbIE NporpaMmoil oOydeHHMs YydeOHblEe 3aJaHus
BBITOJIHEHBI, KAUECTBO MX BBIIOJHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MaKCUMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»
Kadenpa xuMuu 1 XMMUYECKON TEXHOJIOTUH

IMacnopr 3x3amMeHa
IO JUCLMITIIIMHE «Pu3nyeckas u KOJJIOMaAHasa XUMUA», 3 CEMECTP

1. Meroanka oLeHKH

DKk3aMeH  NpOBOAWTCA MO  TecTaM B DIGKTPOHHOM  ¢opme Ha  1iatdopme
http://dispace.edu.nstu.ru/ditest. TecToBble 3amaHMs BKIIOYAIOT CIICAYIOIIHAE THIIBI BOIPOCOB:
OJMHOYHEIN, MHOKECTBEHHBIM, COOTBETCTBUE, YMCIIOBOM. TecT BKIo4YaeT B ceOs 3amaHus I10
JTUTAKTUICCKOW eMHUIaM: (PU3UYECKas U KOJUTOMIHAsE XuMus. Ha BBITIOJTHEHUE TECTOBBIX 3aaHUI
orBoauTcs 90 MunyT. OTBETHI Ha 3a7aHKs, TPEOYIOIUE PACUETOB, MOATBEP)KAAIOTCS B MMCbMEHHOM
9K3aMeHaIMOHHON pabore. Kaxknoe 3ajaHue B 3aBUCHMOCTH THIIA BOMPOCA U YPOBHS CIOKHOCTH
orieanBaercs ot 1 110 3 Gamos.

IIpumep Tecra aJ1sl IK3aMeHa

1. XumMudeckasi TepMOJMHAMUKA U3ydaeT

) cKOPOCTH MPOTEKAHHMS XUMUUIECKHX IIPEBPAILCHUH 1 MEXaHH3MbI THX NIPEBPALLCHHIL;
HHEPTreTUIECKNE XapPAKTEPUCTUKN (PU3UIECKUX U XUMUYECKUX MTPOIECCOB M CIIOCOOHOCTH

XMMHUYECKHX CUCTEM BBIIOIHATH HOJE3HYIO paboTy;

) ycIoBHS CMeIeHHs XMMUYECKOTO PABHOBECHS;

' nnsHue KaTaJIu3aTOPOB Ha CKOPOCTh OMOXMMHUYECKUX MPOLIECCOB. (1 6amr)

2. OYHKIIMHN COCTOSHUS CUCTEMBI — 9TO a) BHYTPEHHSS HEprusi; 0) pabora; B) TEMJIO0Ta; T)

SHTAJIBIUS; 1) SHTPOIHS

O a,r,m

6, B;

) Bce BENMUMHEL;

 a, 6, B, T. (1 6aan)

3. Hanbomnbliiee KOJIMYECTBO SHEPTUHU B OPTaHU3ME BbIIEISAETCS IPU OKUCIIEHUN

' GeNKoB;

) KupoB;

) yrneBonos;
YTII€BOJIOB U OETTKOB. (1 6asr)

4. Peakuusi HEOCYILIECTBUMA ITPH JIOOBIX TEMIIEpaTypax, €Ciu

Z AH > 0; AS > 0;

 AH>0; AS<0;

» AH<0; AS<O0;

» AH=0; AS=0. (1 6anu1)

5. KanopuitHOCTBIO MUTATENbHBIX BEIIECTB HA3bIBACTCS YHEPIHSL:

) BpIeNseMas IpH TIOTHOM OKMCIEHHH | T MUTATENbHBIX BEIIECTB;

' BpIIeIAEMAs TIPH MOTHOM OKHCICHHH | MOJIb THTATEIbHBIX BEIIECTB;

) HeoOX0aMMAs JUTA TIOTHOTO OKUCIIEHHS | T HTATENbHBIX BELIECTB;

) HeoGXOaMMAs JUTA TIOTHOTO OKHCIIEHHs | MOIb THTAaTEIBHEIX BEECTB. (1 6awLi)

6.CpenHsisi CKOPOCTh XUMHUYECKOW PEeaKIInu


http://dispace.edu.nstu.ru/ditest
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) KONMYECTBO BEIECTBa, MPOPEATHPOBABIIIETO B &IUHHILY BPEMEHH B €MHHUIE 00HEMa;

) mpom3BOIHAS OT KOHIIEHTPAIMH PEarHpPYIOIIEro BEIECTBA M0 BPEMEHH MPH MOCTOSHHOM
00BEME;

' mpomopIHOHATEHA TIPOU3BENICHUIO KOHIIEHTPAIH PEarnpyIoIMX BEEeCTB, BO3BEACHHBIX B
CTEIIEHH, PaBHbIC CTEXHOMETPUUECKUM KO GUIIMEHTAM B PEAKLIUU.

) M3MeHeHMe KOHIIEHTPAINH BEIIECTBA 32 eIMHUILY BPEMEHH B €MHHUIIE 00beMa. (1 6am)

7. EMuHUILIBI U3MEPEHUSI CKOPOCTH XUMHUECKOW PEaKLUu: a) MOJIb-JT 'C '; 0) J1'MOJIb '; B)
C'MOJIb '; T) MOJIb*JT '*MHUH !

Ula,

{:} a;

06,8,

O a, B. (1 6amn)

8. 3aKOH XMMHYECKOW KMHETHUKH (3aKOH JEMCTBYIOLIUX MAcC) —

) CKOPOCTH CIIOKHOM PEaKIMH, COCTOSIIEH U3 PsIa MOCIIEN0BATEIbHBIX CTaIHil, OPEeNIeTCs
CKOpPOCTBIO CAaMOW MEJIJICHHOM CTaJuu;

' CKOPOCTb PeaKIMH MPOIOPIHMOHAEHA IPOM3BEICHHIO KOHIIEHTPALMH Pearnpyromux
BEIIIECTB, BO3BEJICHHBIX B CTEIICHH, PABHBIE CTEXUOMETPUYECKUM KO3 PHUIIMEHTaM B ypaBHEHUN
peakuuu;

) CKOPOCTb PEaKIMH ONpEEIAETCS H3MEHEHHEM UHCIIa PEArnpYIOIINX MOIEKYIl B ¢IHHHUITY
BPEMEHU B €JMHMIIE 00bEMA;

) CKOpPOCTh PEAKIMK YBEITHUMBACTCS PH YBEIMUEHHH TEMIIEPATypPHL. (1 6a/w1)

9. JlumuTupyromas crajaus CI0XKHOW XMMHUECKON peakliuy —

) camas GBICTpas CTAIH;

) crajus, MMeromas HU3KYIO YHEPTHIO AKTHBALINH;

) camas MeJjIcHHAs CTa/IHs;

' camast croxHast craaus. (1 6amn)

10. Ha mpouecc 3acTyJHEBaHUs BIUSIOT

Cryameofpasonasite 1) san

PacTnopesine cryans

VARIRA

Cucpenx

Ocaon )

hs Paspyvine Crapesne (RAICYTIR NI
xcepareas I
-

wis
Kceporen

] mpupoma pacTBOpEHHBIX BEIECTB;
L] popma wacTu nucnepcHoit hassr;

KOHIICHTpAIIHs,
L] reMmeparypa;

HaJluuue NpruMecei WK CHelHalbHO 100aBIseMbIX BELIECTB-3aryCTUTENEH;
0 JUIMTEIBHOCTH IIporecca. (1 6asmwr)
11. Cnenuduueckue cBoicTBa CyCreH3HM

CYCIEH3UH CEAMMEHTAIMOHHO HEYCTOMYUBBI; 3TO O3HAYAET, UTO MOCIIE B3MYUUBAHUS
HanOoJiee KpyMHbIe YaCTUIIBI OBICTPO OCAIYT, @ YACTHIIBI MUKPOTE€TEPOTreHHOM CTeNeHn
JTUCTIEPCHOCTH OYAYyT OCeIaTh 3HAYUTEIBHO MeJICHHee O1aroiapsi OpOyHOBCKOMY JIBIKCHHIO
OJTHOBPEMEHHO MEJIKHE YacTUIlbl OyyT J100 KoaryJliupoBaTh, 1100 pa3pylaThCs B Mpolecce
MN30TEPMUYECKON IEPETOHKH.
| arperaTuBHYIO YCTOIHYHBOCTB YACTHI 0OECIICUHBAIOT TIIABHBIM 06PA30M aICOPOILIMOHHO-
MOJIEKYJISIPHBINA U 3JEKTPUUECKUN (PaKTOPB YCTOHYMBOCTH

BA3KOCTh pa30aBJIEHHBIX CYCIIEH3UH MaJIO0 OTIMYAETCS OT BA3KOCTH JUCIIEPCUOHHOM CpeJibl.
L] merko paspymarorcst moj aeiicTBHEM BHEITHUX (HAaKTOPOB, CPEAH KOTOPHIX OCHOBHBIMHE
SIBIISTIOTCSI: U3MEHEHHE TEMITEPATyphl U IPUMEHEHHE KOATYJISTHTOB FITH CO3[aHNE TIOIX O ISIIIHX
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YCHOBUU JUJIsL KOAryJIsIUUH. (1 6aswr)
12. JIuodunsubie KOuTONABI 00paszytorcs u3 [IAB u BMC npu ycnoBumn: a) cpojctsa ¢asbl U
Cpenbl; 0) KpUTHUYECKOU KOHIIeHTpanuu Mutienoodpazoanus (KKM); B) onTHMansHOTO
3HaueHus [IAB 3HadueHust He UMEET; J1) OTCYTCTBUS CPOJCTBA (a3bl U CPEIIbI.
' a,6,T;
' a,6,B;
e,
6, 1
> @, B, 1. (1 6aax)
13. Ha mpornecc Habyxanust BMC Biusitot: a) Temneparypa; 0) npupona BMC u pactBopurens;
B) pH cpensl ; T') MpUCYTCTBUE SIEKTPOIUTA.
a,0,r;
6,8, T3
' a,B,T;
G‘a, 0, B, I. (1 6amwn)
14. 3apsan 6enkoBOI MOIEKYIIbI 3aBUCHT OT: a) pH cpenbl; 6) cooTHomenus rpynn —NH; u —
COOH; B) cTenenu Juccouralnuy HOHOT€HHBIX TPYIIIL.
0 a,6,8;
6, B;
' a, B;
> a, 6. (1 6amn)
15. MunumamaiibHOe HaOyxaHue HaOII0daeTCs TIPH:
' pH>pl;
' pH<pl;
o pH=pI. (1 6amx)
BennurHA pH 3HaYeHUs HE MMEeT.
16. Ecnu B Monekysne Genka 6onbiie —NH; amunorpynm, uem —COOH,to pl nannoro 6enka
HaXOJIUTCA B Cpeie:
KHCIIOI;
) HeHTpabHOIL;
' renounoiA, (1 6ana)
17. CpotictBa BMC 061mu1e ¢ KOJUIOUIHBIMU: a) CIIOCOOHOCTh K CBETOPACCEUBAHUIO; 0) OOIBIION
pa3Mep YacTHII;, B) AIEKTPUIECKUE CBOWCTBA; T') MeMOpaHHOe paBHOBecue [loHHaHa; 1)
OTCYTCTBHE CIIOCOOHOCTH K JHAIIU3Y.
0 a,6,B,T;
6,8, T, I
O a, BT, I
' a,6,B,T, 1. (1 6amn)
18.Maremaruueckas 3aBucuMocth [1]=KM® — 310 ypaBHeHHUE:
) Tannepa;
) MItayaunrepa;
' DHmrreiiHa;
'Mapka — XayBuHKa. (1 6a1)
19.Pa3pymienne mMO(GUIBHBIX KOJJIOUHBIX PACTBOPOB B pe3yIbTaTe MOIHOM /IECONbBATAIIUU
Muries, conpoBoxaatomuxcs BoiaeneHueM [IAB 1 BMC B Bujie XJI0NbeB, Ha3bIBACTCA:
' comoOmTI3aImsE;
' BpICAIMBaHHE;
) koarynsuus;
o KoanepBauuei. (1 6asr)
20. MakcumansHoe BeicayimBanne BMC nocturaercs mpwu:

2 pH>pl;
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© pH=pl;
& pH<pl;
oT BeauuuHbl pH He 3aBUCHT. (1 6am)
21. YcTaHoBUTE COOTBETCTBUE
DneKTpoKUHEeTUYeCKue sBienus | pona
DJNeKTpOKUHETHYECKHe siBiieHus ObiBatoT Il pona
L1 snexrpodopes;
L] smexTpoocmoc;
L] norenuman cenumenramuy;
L MOTEHIAI NPOTeKaHus. (1 6amr)
22. Bennunna (-moTeHIaNa cBA3aHa CO CKOPOCTBIO 3JIeKTpodopesa 3apssKeHHBIX YaCTHUI]
yYpaBHEHHUEM
' Tenpmronbiia — CMOTYXOBCKOTO;
> DumTeiina;
© I'yu-Yemmnena. (1 6an)
s han
23.B dopmyrne s pacuera A3eTa-MmoTeHIMANa T Xy MpeACTaBIAET COOO0M
BSI3KOCTH CpEIbl;
) IMHEHHYI0 CKOPOCTD MEePEMEIIEHNs YACTHIL (MIIM TPAHHIIB! 30115);
) HanpSKEHHOCTH HMEKTPHYECKOTO 10N (TPaJMeHT HOTeHIHANa). (1 6asn)
24.CriocoOHOCTh OJTUNENTH/IOB BRICOKOIM OpraHu3alliy MPensaTCTBOBAThH BBIMAJCHUIO B 0CATIOK
mo(OOHBIX 30JIeH Ha3bIBACTCS
) koarynsmus;
' koarepsanus;
) cemuMeHTAIHS;
O KOJUIOUIHAA 3amuTa. (1 6amn)
25.AITUTUBHOCTD — 3TO:
' cymmupyrolIee Koarynupyrolee IeiCTBAE dIEKTPOINTOB;
OJIMH 3JIEKTPOJIUT OCialIsIeT NeiCTBUE IPYTroro;
' OJIMH MEKTPOTHUT YCUINBAET JEHCTBHE APYTOTO;
) HeBMmMMBIE HEBOOPYKEHHBIM TJ1a30M. (1 6aswr)
26.ITopor xoaryssiiuu 301 CyIb(paToM MarHus MEHbIIE, YeM HUTPATOM OapHsi, HOITOMY
YaCTUILIBI 30J151 3apSKEHBI
L] nomoxwurensHo;
L] orpunarensHo;
L] 3apsin paBen 0. (1 6amnn)
27 Ilpasuio Lynere-I"apam: koarymupyroiee A1eHCTBIE HOHA KOAryJIsTHTa TEM OOJIbINe, YeM:
' MeHBIIIE €To 3apAN;
) GorblIe ero paanyc;
' GombIIe ero 3aps;
' MeHpIIe ero paauyc. (1 6amnn)
28./lnanu3 — 3TO CIOCOOHOCTh MEJIKOIIOPUCTHIX MEMOpaH
) 3a1epKMBATh YACTHIBI AUCTIEPCHOH a3kl H CBOGOIHO MPOMYCKATh HOHI H MOJIEKYJIBI,
) 3a1epKMBATH HOHBI ¥ MOJIEKYIIE H CBOGOIHO MPOIYCKATh JUCIIEPCHYIO (asy;
3aJIepKUBATh HEPACTBOPUMBIEC YACTHUIIBI M CBOOOIHO MPOMYCKAaTh HOHBI, MOJIEKYJIbI U
JucriepcHyto (asy. (1 6amr)
29.D5eKTpOKHHETHYECKHI MOTEHIHAN ((DHU-TIOTEHIIMAT) ATO TIOTSHIIUAT MEXKIY:
) TBepmo¥ M KUAKOH (azamu;
' ancopOIHOHHBIM 1 TG Y3HBIM CIIOEM Ha TPAHUIIE CKOTBKEHHS;
) 41poM M IPOTHBOMOHAMIY;
MOTEHIIUAJIONPEAETSIOUMMI HOHAMH U IPOTUBOMOHAMHU. (1 6asr)
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30.I1pu 06pazoBaHUK MUIIEIUIBI TOTEHIIUATIONIPEIEIISIONINE HOHBI aICOPOUPYIOTCS 110 MPaBUITY
& Tynbua — I'apauy;

' Pebunmepa;

' TTanera-®asHca;

 Iunosa. (1 6ar)

31. YcraHOBUTE COOTBETCTBHE MEKAY ITPOLIECCAMH, BHI3BIBAIOIINMHE Pa3pyHIeHUE JTHOPHUIBHBIX
301eH, 1 3P PeKTaMH, TPOUCXOIAIIUME TIPH STOM (3 fania)

Apdexr

B kpuTtHdeckoi Touke MUIIET000pa30BaHMsl PE3KO MEHSIOTCSI CBOMCTBA 30JICH
O06pazyeTcst TUKCOTPOITHO-KOAryJISIIIUOHHAS CTPYKTYpa

PaspymaeTcst cTpykTypa OTAeNbHON MOJIEKYIIbl MM MULIEIUIBI

YMeHbIIaeTcs: pacTBOPUMOCTh OJTUMEPA, 1 OH BBINAJACT B OCAI0K

[TporcxoauT pacciaoeHue Ha Be (a3bl
IIpouecc

KonnentpupoBanue pacreopa BMC
3acTyHEBaHHE

[Henarypauus monexyn BMC
BricaniBanne

Koauepanus

32. OCHOBHbIE CTa/IUU U30TEPMUYECKOI MeperoHKH (1 6ar)
] pacTBOpeHNe MM MCTIApeHye METKHMX YACTHII,

TPAHCHOPT BELIECTBA OT MEJIKUX YACTHULl K OoJiee KPYIHbIM;

POCT KPYIHBIX YaCTHII;

JecopOIHst HOHOB (MOJIEKYJT) CTAOUIM3ATOPA C MOBEPXHOCTH YaCTHUI] KOATYJIMPYEMOTO 301 U
nepexoj UX Ha MOBEPXHOCTh YaCTHUI[ KOAT'YJISHTA.
33.BennurHa TOBEPXHOCTH SHEPTHH YMEHBIIIACTCS TIPH:
a) YBEJTMYEHUH NTOBEPXHOCTH; 0) YMEHBIIEHUH MOBEPXHOCTH; B) YBEIMUEHUH TOBEPXHOCTHOTO
HATSDKEHHS; T) YMEHBIICHUH MIOBEPXHOCTHOTO HATSHKEHUS (1 6aw).

26,

b |

34.B3anmo/ieiicTBrE JKUAKOCTH C KHUIKOCTBIO WIIA TBEPABIM TEJIOM TPU HAJTUYUHU TPEX
HecMenmBaromuxcs ¢a3 (0Ha U3 KOTOPIX BO3/1yX) Ha3bIBaeTcs: (1 6amr)

O KOre3ueit;

) cMaunBanmEM;

) aaresmeit;

) aycopOrmeii.

35.11pu pu3rueckoii aacopOIMK YaCTHIIBI YACPKUBAIOTCS Ha TTIOBEPXHOCTH aJICOPOCHTA 3a
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CUYET: a) XUMHUYECKOTO B3aMOACUCTBU; 0) MeXKMOJIEKYIIpHBIX cuil Ban-nep-Baanbca; B)
MIPOHUKHOBEHHUE B MOPHI aJICOPOEHTA; T') BOJOPOIHOM CBSI3H. (1 6aswt)

O a

' a, 6;

6, B;

6,

36.CornacHo 3akony Tpay0Oe-/[r0Ki10, TOBEpXHOCTHAS AaKTUBHOCTD C YBEITUYCHUEM JJTUHBI
YIIeBOIOPOAHOrO paaukana Ha ogny CHy rpymnmy (1 6amna):

' yBenuumnBaercs B 3-3,5 pasa;

) He M3MeHseTCS;

' ymensmaercs B 3-3.5 pasa;

' u3MeHseTCs He 3aKOHOMEPHO.

YTBepxknaro: 3aB. kadenpoit XXT Anapnae A.U.

(moamnucek)

(mata)

2. Kputepuu oleHKH

e OtBeT Ha TECT A 3K3aMCHA CYHUTACTCA HEYAOBJCTBOPUTEILHBIM, CCIM CTYACHT HC

000CHOBAaHO IPUMEHSET OCHOBHbBIE MOHSTUS M 3aKOHBI XMMHUH, HE COOTHOCHT TEOPETHYECKHE
3HaHHS C 3aUCSIMH Ha SI3BIKE XUMHYECKHX (OpPMYyT M CHMBOJIOB, B THCHMEHHOW pPaboTe
OTCYTCTBYIOT OTBETHI Ha BONPOCHI WM COJAEP)KATCsl MNPUHIMIHAIBHBIE OIIMOKU, HE
copMupoBaHa CHCTEMa XMMHYECKMX HNOHATHH, naeT MeHee 50% MpaBUIBHBIX OTBETOB.
Onenka cocraBisier Mmenee 20 6annos.

OtBeT Ha TecT JUIsl 3K3aMeHa 3aCUMTBHIBAETCS Ha MOPOrOBOM YPOBHE, €CIIM CTYJECHT HE BO BCEX
cllydastx 000OCHOBAaHO NPUMEHSIET OCHOBHBIEC TIOHSATHS M 3aKOHBI XMMHUH, B YaCTH BOIPOCOB HE
COOTHOCHUT TEOPETUYECKUE 3HAHUS C 3aIUCAMM Ha SI3bIKE XMMUYECKUX (OpPMYJ U CUMBOJIOB, B
IUCbMEHHOW paldoTe OTBEThl Ha BOIPOCHl COJEpXKAaTcid OIIMOKM B MaTeMaTHYECKHX
BBIYMCIICHUSX, TaeT He MeHee 50% npaBuiIbHBIX 0TBETOB. OlIeHKa COCTaBIIsAET 20-28 6aAL108.
OTBeT Ha TecT AJIs IKa3aMeHa 3acCUnThIBaeTCAd Ha 0a30BOM YpOBHE, €CJIHM CTYJIEHT NpPU OTBETE
Ha BOIIPOCHI YE€TKO (POPMYIHUPYET OCHOBHBIE NMOHATHUSA M 3aKOHBI XMMHH, B 4aCTH BOIPOCOB
KOPPEKTHO COOTHOCHT TEOPETHUECKUE 3HAHUS C 3alUCSIMU Ha A3bIKE XUMHUECKUX (POPMYIN U
CHMBOJIOB, B IMCbMEHHON pabOTe HECKOJIBKO OTBETOB HA BOIPOCHI COJIEpKAaT HETOUHOCTH MU
HE3HAUUTENIbHbIE OIIMOKH, CBSI3aHHBIE C BBIJEIIEHUEM MPU3HAKOB KiIAcCU(UKAUU WIN MPU
COCTaBJICHUU ypaBHEHHMH peakuuii, B MaTeMaTU4eCKUX BBIYMCICHUAX MOIYT MPHCYTCTBOBAThH
HE3HAUUTENIbHbIE MOTPELIHOCTH, JaeT Oonee 75% mpaBUiIbHBIX OTBETOB. OLIEHKA COCTaBIISIET
29-35 6annos.

OTBer Ha TecT JuId SK3aMeHa 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIH CTYAEHT IpU
OTBETE Ha BOIPOCHI YETKO (OPMYJIHUPYET OCHOBHBIE MOHATHUS M 3aKOHBI XUMHH, KOPPEKTHO
COOTHOCHUT TEOPETHUUECKUE 3HAHUS C 3aIHUCSIMU Ha SI3bIKE XUMUYECKUX (POPMYJ U CUMBOJIOB, B
NUCbMEHHOW pa0oTe OTBETHl Ha BOIPOCHI HE COAEp)KaT OIMMOOK, B MaTeMaTHYEeCKUX
BBIUUCIIEHUSIX OTCYTCTBYIOT MOTpemIHOCTH, naet Oonee 90% mpaBuiibHBIX OTBeTOB. OlieHKa
cocrasisieT Oonee 36-40 b6annos.

DK3aMeH CYMTAeTCs CIAHHBIM, €CJIH CyMMa OaJIOB IO BCEM 3aJIaHHsSIM OWJIETa OCTaBJISIET HE
menee 20 0ayuioB u3 40 BO3MOXKHBIX.

3. HIxkana oumeHku

PeittuHr cryaenTa no aucuuiinae " @u3ndeckas U KOJUIOUIHAS XUMUS "' onpenesieTcs: Kak

cymma 0aJioB 3a paboTy B TE€UEHHE ceMecTpa (TEeKyIas aTrTecTalus) U 0aioB, MOJTYyYEeHHBIX B
pe3ynbpTaTe MPOMEKYTOUHOU arTecTanuu (dk3ameH). CooTHOIEHNEe 0aIoB 3a pa3InYHbIE BUJIBI
yueOHoil nesTenbHOCTH cTyaeHTa coctasisieT 60:40, cymmapno 100 6amios.
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B ciyuyae ecnu cryzneHT HaOMpaeT MOTpaHUYHOE YUCIO OALIOB (CyMMapHO MO pe3yjibTaTram
TEKyILeW W MPOMEXKYTOUHOM aTTecTaluii), mpernojaBaTeib MPOBOIUT JOMOIHUTEIbHYIO Oeceny 1o
BoOIIpocaM (11. 4) 1 110 €€ pe3y/IbTaTaM BBICTABIIIET COOTBETCTBYIOIINE OAUIbl U UTOTOBYIO OLICHKY.

B oOmeli omneHke Mo AMCHUIUIMHE Oajuibl 32 SK3aMEH YYMTBHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbI, MPUBEIEHHBIMH B paboueil mporpamme

JUCLUIUINHBI.

4. Bompocsl K 3K3aMeHY 110 AucHHILINHe «Pu3ndecKas M KOJJIOUAHAS XUMHUSD)

1. Ilpeamer u coxepkaHue Kypca (HU3NYECKOH U KOJUIOMAHOH XuMuH. OCHOBHBIC
paszensl 1 MeToIbl GU3NYECKOHN U KOJTIOUIHON XUMUH.

2. 3HauyeHue JUCIUILINHBI TUISL pa3BUTHA (byHIaMEeHTAIBHBIX HayK u
COBEPLICHCTBOBAHHUS TEXHOJIOIMM IHUIIEBBIX IPOU3BOACTB. McTopuyeckue sTamnsl
pa3BUTHS.

3. 3aBHCHMOCTb yJeJIbHOW MOBEPXHOCTHU OT pa3Mepa YaCTHIl JUCTIEPCHOH (as3bl.

4. CpobojHasi U NOBEpXHOCTHas 3Heprus. [IoBEpXHOCTHOE HATSKEHUE U METOJbl €ro
U3MEpEHMUS.

5. AncopOmus Ha rpaHUIle pa3jiesa KUIKOCTh - Ta3.

6. VYpasuenue ['u66ca. [Ipasuno Tpaybe.

7. VYpaBHenue Iumxosckoro. IIoBepXHOCTHO-aKTUBHBIE BEIIECTBA U WX OPUEHTALMUS HA
IOBEPXHOCTH pazjena ¢as.

8. AncopOuust Ha TBepAbIX ajcopOenTax. YpasHeHue JIsurmoopa. @peitnanmxa.

9. CwmauuBanue. ['unpopoOHOCTE M THAPOGUIBHOCTD MTOBepXHOCTEN. DoTanus.

10. OcHoBHBIE 0COOEHHOCTH KOJUTOUTHOTO cocTOsiHUS. Kimaccudukanus AucnepcHbIX CUCTEM
II0 arperaTHOMY COCTOSIHUIO U pa3MepaM YacTHILI.

11. Ilony4yeHne  OUCIEPCHBIX  CHUCTEM  MeToJaMH  (U3HYECKOH W XUMHYECKOU
KOHJICHCALINN.

12. MonekynsipHO-KHHETHYECKHE CBOMCTBA KOJUIOUIOB.

13. Ontuyeckue siBIEHUS B UCIEPCHBIX cucTeMax. PaccenBaHue u (hiayopecleHIus CBeTa.
AGcopbuus cBeta AucnepcHbIMU cucteMamu. @opmyna Parnes.

14. Ctpoenne MuLEUIBI  30J€d. DJEKTPOKMHETHUYECKHE SABJICHHMS B  KOJJIOMIHBIX
cucTeMax. JNeKTpodope3 U AEKTPOOCMOC U UX IPUMEHEHHE.

15. CoBpemenHas Teopus CTPOEHUS JBOMHOTO INEKTPUYECKOTO CJI0s1.
ONEeKTPOKUHETUYECKUH TMOTEHIMAN. 3aBUCHUMOCTh BEJIWYUHBI 3JIEKTPOKHUHETUYECKOTO
NOTEHIMAaja OT JOOaBJIEHUS JIEKTPOIUTOB.

16. M3090eKTpruvecKkoe COCTOSIHHE KOJUTOMI0B. (DakTOphl aTperaTHBHONH W KMHETHYECKOW
YCTOMYMBOCTHU AUCIIEPCHBIX CHUCTEM.

17. Koarynsmust 31eKkTpo30ieil 37aeKkTpoauTaMu. MexaHu3M 3JeKTPOIUTHON KOaryJssiuu.
ITopor koarymnsuuu. IIpasuno BanentHocren Llynbne-I"apau.

18. Ckopoctp koarymsanuu. MesuieHHass u ObICTpas KOaryisiius. 3aluTa KOJUIOHAOB OT
KOAryJIsSILHH.

19. OTnenbHBIE TPENCTABUTENH JUCTIEPCHBIX CHUCTEM. 30JIH, CYCIEH3WH, OSMYJIbCHH,
HIEHBI.

20. Monekynsapuabie  komtouasl (BMC). CrpoeHme U CBOWCTBa, CTaOWIM3amusS U
paspyuieHue. BzaumMoaeiicTBue ¢ pacTBOPUTENIEM.

21. MunemtoobpazoBanue. Crpoenue wmurnemt. Munemtsl [IAB B BOAHBIX pacTBOpax.
Moromiee aercTBHE MBI

22. OuucTKa AUCTIEPCHBIX CUCTEM: MEMOpPAHHBIE TTPOIIECCHI.

23. CTpyKTypHO-MEXaHHUYECKHE CBOWCTBA JUCIIEPCHBIX CHCTEM. PackinnuBaroiee
JIaBJICHHE.

24. CtpykrypupoBaHHble cucTteMbl. Kiaccudukammss wu  cBoiictBa. (OOpa3zoBaHuWe W

pa3pyHmICHUC CTPYKTYPHUPOBAHHBIX CUCTEM.
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Bsaskocte W yIpyrominacTU4eCKHE  CBOMCTBA  JMCIEPCHBIX — cucTeM.  ['emm.
TukcoTponusi.

[Tonumepbl. D1aCTUYHOCTD U MJIACTUYHOCTD IMOJIUMEPOB.

Teopuss CMOITyXOBCKOTO.

N3oTtepMuueckasi mneperoHka B JHUCIEPCHBIX CHUCTEMax.

Teopus ycTouuBOCTH rUAPOPOOHBIX KOJIJIOUIOB.

DHepreTuka XMMUUECKUX peakiuil. 3akoH ['ecca u cineAcTBus U3 Hero. PacueT TeminoBbix
¢ dexToB paznuuHbix peakiuil. TemnoTel oOpa3oBanus u cropanus. CTaHmapTHbIE
TEIUIOTHL. 3aBHCUMOCTH TEIUIOBOTO 3ddekra oT Temmeparypsl. Y paBHeHus: Kupxroda.
BHyTpeHHsIT »HEprus W OSHTaIbNuA. OHTponus. OHeprus [ubO0ca, HampaBieHUe
MPOTEKAHUS XUMUYECKUX MTPOIIECCOB.

XumHuueckasi KHHETHKA U paBHOBecue. CKOPOCTh XMMUYECKUX PEaKIHil.

Brnusinue pasnuyHblXx  (AaKTOPOB Ha CKOPOCTh PEAKIUU: KOHIICHTPAIIMH BEUIECTB,
naBieHus (Vi1 peaklMii, TpOTeKalolMX B Tra3oBod ¢ase), TeMIeparypsl,
Karajau3aTopa. 3aKoH aeicTByromux macc. [Ipasmino Baut-I'odda.

[TonsiTue 00 »HEpruu axkTUBAMU. [OMOTEHHBII M TETEPOTreHHBI KaTaau3bl, HUX
MEXaHU3MBI.

Teopun 31€MEHTAPHOrO aKTa XMMHUYECKON peaKUuu: TEOpUsl AKTUBHBIX COyIapeHUM
B TEOPUH AKTUBUPOBAHHOTO KOMILJIEKCA.

3aBUCUMOCTh CKOPOCTHM pE€akUMM OT TeMIEeparypbl. YpaBHEHHE AppeHuyca.
DKCIEpUMEHTAIBLHOE OIPEACIICHUE SHEPTHUH AKTUBALIUH.

OOpatumble W HeEOOpaTUMble XUMHUYECKHE peakiuu. XHUMHUYECKOE paBHOBECHE.
Koncranra paBHoBecus. CwmelieHue XuMu4yeckoro pasHoBecus. Ilpunmun Jle
[TaTense.

®DakTOopHI, BAUAIONINE HA pABHOBECHE: KOHIICHTPALIUS, TEMIIEpaTypa, AaBJICHUE.
CrnoxHble peakuuu: oOpaTHMble, HapauleNbHBIE, MocienoBaTenbHble. COnpsKeHHbIE
peakuu. llemHbie peakuuu: HEpa3BETBICHHBIE W pa3BeTBIICHHbIC. CTauU TEMTHBIX
peakuui. Pons pagukanoB. OOTOXUMUYECKHUE PEAKIUH.

Craguu TOMOT€HHOTO M TEeTepOreHHOro Karainu3a. BrusHue KkaraauzaTtopa Ha
SHEPIrul0 aKTUBaUMU. V3MEHEeHue »HSHEpruM TMpU TOMOIE€HHOM U Te€TePOr€HHOM
karanuze. OTpUllaTenbHbIN KaTaau3 U aBToKkataius. epMeHThl.

Teopust anekTpoauTUdecKol nucconuanun Appenuyca. OCHOBHBIE MOJIOKEHUS TEOPUU
CHWIIbHBIX 3JIeKTponuToB Jlebas n Xrokkens. AKTUBHOCTb, KO3((UIHUEHT aKTHUBHOCTH.
3aBUCHUMOCTh KO3 PUITMEHTAa aKTUBHOCTH OT HOHHOU CHUJIBI.

DneKTpoaHbie Tpoliecchl. ['albBaHWYECKHE 3JIEMEHTHl. BO3HUKHOBEHHE MOTEHIHAIA
Ha TpaHune pazgena (a3. CTpoeHue IBOMHOTO SJIEKTPUUECKOTO CIIOs. YpaBHEHHE
Hepucra mist snekTpogHoro moTteHiuana.  [albBaHUYECKHUN DJIEMEHT. Y paBHEHHE
Hepucra ans anexkrponsmwkymeit cuinsl (C) snementa Sxobu. Dnekrtpoast 1-ro, 2-
ro poja, pemaokc - AekTpoabl. CTaHTapTHBIA TOTEHIHAI. THMBl TaTbBaHMUYECKUX
AJIEMEHTOB: XMMHMUYECKHE W KOHIIEHTPALIMOHHBIE.

OCHOBHBIE XapaKTEPUCTUKH JUCIEPCHBIX CHUCTEM M UX Kkiaccudukamms. McTuHabIe
pactBopsl. OOpa3oBanue pacTBopoB. TemioBbie 3¢ (HEKTH MPU paCTBOPEHUHU.
KonuyecTBeHHbIE  XapaKTEpPUCTUKH  PACTBOPUMOCTH -  CIOCOOBI  BBIPAKEHUS
KOHIIEHTpAlluii pacTBOpOB: MaccoBas 1ois (%), HOpManbHas, MOJSpPHAs, MOJSUIbHAS
KOHIICHTpAIIW{, MOJIbHAS JTOJISI.

CBoiicTBa pacTBOPOB BJEKTPOJIMTOB. OJEKTPOJMTHUECKass auccouuanus. Teopus
Appennyca.

[Iporonutnuekas teopust bpencrena.

CwibHble U cita0Obie 7eKTpouThl. CTENeHb AJEKTPOJUTUYECKON aucconuaniui. CBs3b
M30TOHUYECKOTO KOd(HIMeHTa co CTeneHblo aucconuaniu. KoHcTaHTa qUCCOoIUaIum.
CBsI3p CTETMEHW AUCCOLMAIIMM W KOHCTAHTHl JHCCOLMAIMH. 3aKOH pa30aBiIcHUS
OctBanba.
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Kaxymasics  cTeneHb  JUCCONMAIMA  CHJIBHBIX  3JEKTPOduTOB.  KoadduiueHt
AKTMBHOCTM W AaKTUBHOCTb CWIBHBIX OJIEKTpOJMTOB. MOHHas cwia pacTBOPOB.
3aBUCHMOCTh KO3 PUITUCHTA aKTUBHOCTH OT MOHHOU CHUIBI.

[Ipou3sBeneHne pacTBOPUMOCTH TPYIHOPACTBOPUMBIX BEIIECTB.

CranpgapTHble  AJIEKTPOJHBIE IOTEHLMANbl, M HUX ONpPEJIEICHHE C IIOMOILBIO
BOZIOPOJHOTO 3JIEKTPOAA CPABHEHHSI.

Pacdyer noTeHUHMATIOB pa3IMYHBIX AIEKTPOAHBIX IpoLEccoB. YpaBHeHue HepHcra.
BinusHMe  KOHLEHTpauuu, peakuuu Cpeabl Ha  DJIEKTPOJAHBIE  MTOTEHIUAJBL.
Hampasnenne npoTekaHus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

ONEeKTponu3.  DJNEKTPOJIU3  PACIUIABOB M HMX PACTBOPOB. 3aKOHBI  JJIEKTPOJIMU3A.
DNEKTPOXUMHUYECKUH SKBUBAJICHT.

Koppo3usi. Buasl u MexaHusmbl Koppo3un. OCHOBHBIE METOIBI 3allMUThl  OT
Koppo3uu. KosmuraruBHble CBOKWCTBA pacTBOPOB.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOIOTHH

IHacnopt
KOHTPOJIbHOH padoThI

110 JUCIIUITJIIMHEC ((CDI/I?:I/I‘IGCKa}I U KOJLJIOMAHAasA XUMU»), 3 CCMCCTp
1. MeToauka OEHKH
B pamkax KOHTpOJIbHOW PaOOThI O AUCHUUIUIMHE CTYACHT JOJDKEH 110
HAYaJIbHBIM U PABHOBECHBIM KOHIICHTPALMSM YKCYCHON KHUCJIOThI paCCUNTATh BEIUYHHY
aI[COp6LII/II/I B pa3JII/I‘IHBIX CAUMHHUIax, Ha OCHOBC HOJIy‘IeHHbIX JAHHBIX HOCTpOI/ITb pa3J'II/I‘IHbI€
M30TEPMBI aJICOPOINH U ITpoaHaTH3UupoBaTh ux. O0s3aTenbHble CTPYKTYpHbIE yacTu KP u

OIICHUBAaEMbIE€ TTO3UIIMU MTPUBEJICHBI B TAOIHUIIE.

No CTpyKTypHBIC OrieHuBaeMbI€e IIO3UIINHU

yactu KP
1 TUTYyNbHBIA  JIKCT, Odopmnerme no I'OCT
coJiepKaHue
2 Ncxonusie nanapie | DopmupoBaHUe CBOIHON TaOIUIBI acopOnmm

Pacuetsl 1 cocTaBieHue ypaBHeHI/Iﬁ peaKHI/Iﬁ

[Toctpoenue rpadukoB, BEIICTICHUE YPABHCHHSI 3aBUCUMOCTH,
JTUHUH TpeH/1a, KO3PUIMEHTa allpOKCUMAaIIUN

AHanu3 U MHTEepHpeTaus JaHHbIX (BBIBOJ WM 3aKJIIOUYEHHE)

KonTposibHast paboTa BBINOIHSETCS CTYJEHTOM UHAUBUAYAIBHO, 0(QOpMIIsSeTCs
B nevyaTtHoi ¢opme. Bee pacyeTsl mpUBOJSTCS HAa OCHOBE MakeTa MPUKIAAHBIX mporpamm Exel
i MatCad. Kaxxnas pabota 3amumiaercsi yCTHO.

2. Kpurepun ouenku

e KP cunraeTcss HeBBINOJIHEHHOM, ecnu paboTa oQopMieHa B HE COOTBETCTBUHM C
TpeOOBaHUSAMHU C CYILECTBEHHBIMM 3aMEUaHUSIMHM U BBIIIOJHEHAa HE B IOJHOM OObEMeE, eciu
IPUCYTCTBYET TabiuIa pacdyeTa BCEX BEIMYMH C IOMOIIbIO MaKeTa MPUKIAAHBIX IPOrpaMm
Exel wumum MatCad, HexoppekTHO cocTaBieHa (opMmyia pacueTa, HE BCE MPaBUIBHO
0003Ha4YeHbl pa3MEepHbIE BEJIWYUHBI aJCOPOIUU U COOTBETCTBYIOLIUX KOHCTAHT, HEBEPHO
o0o3HaueHsl M NPUBEIEHBI COOTBeTCTBYytomMe rpaduxu. Ha rpadukax mepemyransl U
0003Ha4YeHbl OCH; OTCYTCTBYET ypaBHEHHE 3aBUCHMOCTH, HEBEPHO IIOCTPOEH IO TOYKaM
rpaduK; pacCUMTaHHbI KOA(POUIMEHT aNNpOKCHUMAlMd HE COOTBETCTBYET pealbHOU
CUTyalluu; NOpH TIpadUyecKoM OMpeeNIeHUH BEIMYUHBI KOHCTAHT aJCOpOLMH JOMYIIEHbI
OIMOKM, HENPaBUJIBHO pAcCUMTaHAa MaKCHUMallbHAs  aAcopOIMsi, HE IPOCIEKHBAETCS
B3aMMOCBSA3b MEXIY BceMU IpaduKaMi, OLIEHKa COCTaBIIIET MeHee 5 0aioB;

eKP cuuTaercs BBINOJIHEHHOH Ha IMOPOrOBOM YpOBHE, eciu pabotra odopmiieHa B
COOTBETCTBUM C TpPEOOBAaHMSAMHM C HECYIECTBEHHBIMM 3aMEUYaHUSIMH M BBIOJIHEHA HE B
MOJIHOM O0BbeMe: TPUBEIEHBI pacdeThl BCEX BEJIMYMH C TOMOIIbIO MaKeTa MPHUKIATHBIX
nporpamMm Exel unnmm MatCad, o0o3HaueHbl  pa3MepHble  BETUYMHBI  aJIcopOLuu U
COOTBETCTBYIOIIMX KOHCTAHT C 3aMEYaHUSMH, HEBEPHO O0O0O03HAYeHbl M  TPUBEICHBI
cooTBercTBytome rpadpuxku. Ha rpadukax MHOrga OTCYTCTBYET YpaBHEHHE 3aBUCHMOCTH,




HEBEpHO TIOCTPOCH 10 TOYKaM OJWMH TIpaduK; HE BCErjJa pacCuyuTaH Kod(( UIHEHT
anmnpoKCUMallMd WIM C HHU3KUM 3HAU€HUEM; IPOCIIEKUBACTCS B3aMMOCBSA3b MEXIY BCEMH
rpaduKaMu; JOMYIIEHHBIE OIMMMOKM YaCTUYHO MOBIMSUIM Ha KOHEYHBIH pe3yJibTaT pacueTos,
OLIEHKa COCTaBJISIET 5 - 6 0ajI0B;

e KP cumraercs BBIIOJIHEHHOW Ha $a30BOM YpoBHe, eciii pabora odopMieHa
B COOTBETCTBHH C TPEOOBAHMSIMH C HECYHIECTBEHHBIMU 3aMEUYaHUSIMU U BBIMOJIHEHA B MOJIHOM
o0beMe COTJIACHO 3a/laHUI0, €CIM  NPHUBEACHBI PacyeThbl BCEX BEIMYHMH C MOMOIIBIO IMaKeTa
npukiaaaeix nporpamMm Exel min MatCad, o0o3HaueHbl pa3MepHbIE BEIHUYMHBI aJCOpPOLUU U
COOTBETCTBYIOIIMX KOHCTAaHT C  3aMEUaHWsIMH, BEPHO OOO3HAYEHBI ¥  IPUBEICHBI
COOTBETCTBYIOIIME TpaduKH; HA OJHOM M3 TpapUKOB OTCYTCTBYET YpaBHEHHE 3aBHUCHUMOCTH,
HEBEPHO TOCTPOEH MO TOYKaM TpaduK; paccuuTaH KOIPPHUIMEHT anmpoKCUMAIUU, ¢ HU3KUM
3HaYEHHUEM; IIPOCIIECKUBACTCS B3aUMOCBS3b MEX]y BCeMH I'paduKaMu; TOMYIICHHbIE OIIMOKU HE
MOBJIMSTA HA KOHEYHBIN Pe3yJIbTaT PacueToB, OIICHKA COCTABISET /-8 OaJlIoB;

e KP cuuTaercs BBIIOJIHEHHONM Ha NMPOABUHYTOM YpOBHE, eciu paboTa odopmieHa B
COOTBETCTBUHM C TpeOOBaHUSMH 0€3 3aMEeYaHWW W BBIIOJHEHAa B IOJHOM OOBEME COTJIACHO
3aJJaHUI0, €CJIM  MPHUBEIEHbl pPAacueThl BCEX BEJIMYMH C IIOMOIIbIO MaKeTa MPUKIaJHBIX
nporpamm Exel mmn MatCad, mpaBuiabHO 0003HaueHBI pa3MepHbIE BEITUYMHBI aICOPOLUU U
COOTBETCTBYIOIIUX KOHCTAHT, MPAaBHJIBHO OOO3HAUYEHbI M TPUBEIEHBI COOTBETCTBYIOIIHE
rpaduky; Ha KaXIOM Tpaduke TPEACTAaBICHO YpaBHEHHE 3aBUCHUMOCTH, pACCUUTaH
KOO(QQHUIMEHT anmpoKCUMAIMU, TIPOCIESKUBACTCS B3aMMOCBSI3b MEXIY BCEMHU Tpadukamw,
orneHka cocrasiseT 9-10 0ayui1oB.

3. IIxkaJja oueHkHn
B o6meit onenke no aucuuiuinHe Oayuibl 3a KP yuumThIBalOTCS B COOTBETCTBUHU C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEIACHHBIMH B pabodell mporpamme
JUCLUIUINHBI.
B Ttabnuue npencrasneHa mikana oueHku KP, makcumanbHasi cymMma 3a BbIIOJIHEHHBIE
3ajanus coctapisger 10 6amtoB. KonrponbHas padoTa cUuTaeTcsi BBIIIOJHEHHOM, €CIIU CTYACHT
HaOupaeT He MeHee 5 6aylIoB.

No Conepxanue bann
Jlanpl  HavampHBIE M PABHOBECHBIE  KOHIIEHTPALUU YKCYCHOH  KHCIOTHI,

L MOJy4eHHBIE IIOcle  aJcopOIMM Ha  aKTHMBHPOBAaHHOM yIJieé 3aJaHHOM  MaccChl. 1
Paccunraiite Bemmumpy — ajgcopOumm (Monb/ I M MOIb / M%) ¢ IOMOLIBIO MaKera
npuknaaHeix nporpamMm Exel wim MatCad
IToctpoiite rpaduk wu3orepMmbl DpelHanmxa B KoopauHatax LgA ot LgCp. 1

2, [IpuBecTn ypaBHEHHE 3aBUCHMOCTH, JIMHHUIO TPEH/A, KOO PHUIIMESHT anNpOKCUMAIIH
Brruucnure 1mo gaHHbIM M30TepMbl PpeiiHUTNXa KOHCTAHTY a/ICOPOIIMOHHOTO PaBHOBECHS 1 1

3. MI0Ka3aTesb N

4 Ioctpoiite rpaduk m3oTepMbr JIeHrMIopa B pa3nuaHbIx kKoopauaartax (A ot Cp u Cp/A ot 1
Cp), npuBecTH ypaBHEHHE 3aBHCUMOCTH, JIMHHUIO TPEH/A, KOI(PHUIMESHT aNnpOKCUMAINH
Berumcnoure 1o gaHHBIM - m30TepMbl  JIeHrMiopa  KOHCTaHTY — aJCOPOIIMOHHOTO 1

S, PaBHOBECHsI, TPEIENIBHYIO aCOpOINIo

6 Paccunraiite n3MeHeHHE TOBEPXHOCTHOTO HATSKEHUSI PACTBOPOB 1

v Ha ocHoBe pacueTHBIX JaHHBIX W3MEHEHHs IOBEPXHOCTHOTO HATSDKEHHS PAacTBOPOB 1
noctpoiire rpaduk n3otepmsl HIHIIKOBCKOTO
OtnenbHO Ha rpaduke m30TepMbl LIINMIKOBCKOTO MOCTPONTE MIECTh KACATENBHBIX B Pa3HBIX 1

8. TOYKAX
Ha ocHOBe KkacaTenpHBIX pacCUHTaliTe BEIWYHHY aAcOopOIMU Mo M30TepMbl [ MOOCY W 1

9. noctpoiite rpadux m3zorepmsl [ nO6ca

10.| ConocraBbTe JaHHBIE HECKOJIBKUX U30TEPM, CAENIAlTEe BBIBOJ 10 paboTe 1




4. IlpumepHblii nepedyeb Tem KP
Tunossie 3aganust s BbimosiHeHus: KP BKiTIOUaroT BOMPOCH! 1O TeMe aicopOrus.
Tabnuubl BapuanToB ¢ 3aganusimu KP npencraBiieHst:
[2] KykoB b. JI. Kommonnnas xumus: [yaeonuk] / b. JI. XXykos. - HoBocubupck, 2008. - 379 c. :
wi.. — Pexxum nocrymna: http://elibrary.nstu.ru/source?bib_id=vtls000080176.



denepanbHOE rOCYAapPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTETY

Kadenpa xumun 1 XUMH4ECKOH TEXHOJIOTUU

acnopr
pacueTHO-Tpaduyeckoro 3aaanus (padborTbl)

no ancumnnuHe "®uanyeckas n konnovgHasa xumus", 3 cemectp

1. MeToauKa OlleHKH

Brmmonnenue pacuetHo-rpaduueckoro 3amanus (pabotel) (mamee - PI'3(P)) sBmsercs
dbopMoii Tekyteit arTecTanuu (KOHTPOJIsS) IO AUCHUTUIHHE, PEAYCMOTPEHHOW YU4EOHBIM IIJIAaHOM.

Hens PI'3(P): cTyaeHTHI TOKHBI OCBOUTH M HAYYUTHCS aHATUTHYECKUM U TpaduuecKum
METOJIaM PelIeHHUS 3a/1a4 TI0 XUMHUECKON KHHETHKE U KaTallnu3y.

O6s3arenbHbiM demMeHTOM PI'3(P) sBistiroTcst perenue 3ajad, BKIIOYAIONIUE PAcUeTh
KMHETUYECKUX MTapaMEeTPOB aHATTUTHUECKUM CIIOCOO0M, a TAaK¥Ke MO rpaUIeCKUM 3aBUCUMOCTSIM.
Howmep 3amanust COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTYACHTA B CIIUCKE IPYTIIHI.

PT"3(P) BbInonHsETCS MHAUBUYAIBHO.

KonuuectBo 3amaHmii  gocTtarouyHo st oOecmedyeHHs, KakIoro o0ydarouierocs
WHIUBUyanbHbIM 3a1anuemM PI'3(P).

3amena 3ananus PI'3(P) ocymiecTBiseTcs Mo coriacoBaHMIO ¢ MPENoaaBaTesieM U3 uyucia
pPEe3EepBHBIX (HE 3aHATHIX) 3aIaHU.

[IpenogaBaTenb OCYIIECTBISIET PYKOBOJCTBO IO BBHIMOJHEHHIO 3a/1aHUs, OKAa3bIBAET
KOHCYJIbTAlIMOHHYIO TIOMOIb U TpUHUMaeT oTueT 1o PI'3(P).

Jns Beimonnenus PI'3 crynentam npenaraercs 10 3aganuid.
Ilo pesynabratam BbinoiaHeHus PI3(P) BeimonmHseTcss OTYEeT, KOTOPBI COCTOMT U3

CIEAYIOIINUX YaCTEM:

TUTYyJIbHBIN JIACT

3aganue 1

3amanue 2

3aganue 3

3aganue 4

3amanue 5

3agaHue 6

3aganue 7

. 3amanue 8

10. 3aganue 9

11. 3aganue 10

00 NG A W

B mnepBoM 3amaHuM HEOOXOIMMO, HWCHOJNB3YS OIpENeTeHHs] CKOPOCTH XHUMHUYECKOU
peakuuu, 3anucaTh KUHETUYECKUE YpaBHEHHUS IJis JAHHOW pPEaKlHH, PacCUUTaTh CKOPOCTb
XUMHUYECKOW PEaKLUU B TAaHHBI MOMEHT BPEMEHU U TEKYIINE KOHIIEHTPALMH BEIIECTB.

Bo BTOpoMm 3amanuu, UCTIONB3Ys (POPMYJIIBI AJIsE KHHETUYECKOTO aHAIM3a PEaKIIHid IeJI0T0
nopsiJiKka, HE0OXOAUMO MPOBECTH PAcUeT KOHCTAHT CKOPOCTEN JJIsl peaklUil IepBOro U BTOPOTo
Nopsiika, a TakKKe OINPENeIUTh KOHLEHTPALMI0 3aJaHHOTO BellecTBa W €ro MNepuoj
MOJIYIIPEBPALLCHMUS.

B Tperhem 3amanmm HEOOXOIMMO TO JOrapu(MHUUECKON 3aBUCUMOCTH YPaBHEHHUS
Appennyca B TpapuiecKOM pEIAKTOpe IMOCTPOUTh 3aBUCUMOCTh JioTapupmMa KOHCTaHTHI
CKOPOCTH OT OOpaTHOW TeMIepaTypbl W OINPEACTUTh IMapaMeTpbl YPaBHEHHUS — DHEPTHUIO



aKTUBAIlUU U TPEAIKCIOHEHIIMANIbHBIA MHOXHTENb. Takke MPU BBINOIHEHUU 3TOTO 3aJaHUs
CTYJICHTaM TMPEJJI0KEHO MPOBECTH aHATTMTUYECKOE PEIICHNUE TAHHOH 3a1auu.

B derBepTOoM 3amanuu npu ucnonb3oBanun auddepenimanbaoro Mmerona Bant-I'odda u
meroaa OctBanpaa-Hoiieca HEOOXOAMMO ONIPEACTUTh MOPSIOK peakiuu. [1omydeHHbIN TopsI0K
peakuuu CienyeT MOATBEPAUTh TpadUUecKUM BapPHAHTOM METOJAa TOJCTAHOBKH, PEIINThH
00paTHYI0 3a/1ayy XUMHUECKOW KHHETUKH 110 HAXOXKJIECHUIO KOHCTAHTHI CKOPOCTH.

[Ipu BBIOJIHEHHMH MATOTO 3aJaHUsS HEOOXOIUMO IPEJICTABUTh OCHOBHBIC COOTHOIICHUS,
WCIIOJIB3yEMBIC IJISl PEIICHUS] KHHETHYECKUX YPaBHEHHH B CiIydae MOCIEIOBATEIbHBIX PEAKITUN
MEPBOrO TOPSAKA, IPOBECTH pacueThl MO HUM. B KOHIlE 3alaHus HEOOXOAMMO IPEACTABUTH
KHHETHYECKUE KPUBBIE JJIS MpeJTaraéMoi CHCTEMBI.

[Ipy BBIMOJIHEHUH IIECTOTO 3aJaHUs HEOOXOJIWMO, HCIIOJIb3Ys IIPEICTaBICHHBIC
SKCTICPUMEHTAIbHBIC JTAaHHBIC, TIOCTPOUTH 3aBUCUMOCTh J(G()EKTUBHONW KOHCTAHTBI OT
KOHIICHTpAIlUXU TPOTOHOB B CHUCTEME M W3 YpPaBHEHHUS TMPSAMOM OINpeaeTuTh KOHCTaHThI
crienu(puUIecKoro KUCIOTHOTO KaTaau3a.

[Ipu BBIIOJIHEHUWU CEABMOTO 3a/laHusl HEOOXOIUMO MpeoOpa3oBaTh NAHHOE YpPaBHEHHE
CKOPOCTH TIpoIiecca reTepOreHHOTo KaTajan3a B IMHEHHbBIC KOOPAMHATHI, TOCTPOUTH 3aBUCUMOCTh
B I'paUICCKOM PEIAKTOPE U ONPEACITUTh OCTOSHHBIE 3aJAaHHOT0 KHHETHYECKOTO YPAaBHCHHMS.

[Ipu BBITIOTHEHHH BOCHMOTO 3aJaHUs CTYyACHTAM IpeasiaracTcsi rpauIecKuM METOI0OM
ONpeCINTh TapaMeTpbl ypaBHEHHS Muxasnuca—MdHTEH, a TakKe pelIuTh KUHETHYECKYIO
CXEeMYy, ONTUCHIBAIOIIYIO TIpoIiecc PEepMEHTATUBHOTO KaTaln3a.

[Ipu BBIMONIHEHUU NEBATOTO 3aJaHHSI HEOOXOAMMO TpadUUECKUM WM aHATUTHYECKHM
METOIOM OTPEEIUTh TUIl HHTHOUpPOBaHUs (EPMEHTATUBHON PEAKIINH, POBECTH PACUEThl BCEX
MOCTOSIHHBIX U KOHIEHTpAIUH.

[Ipu BBITIOJIHEHUH AECATOTO 3a]aHUs HEOOXOIMMO MTPOBECTH TpaudecKue moCTpOSHUs B
KOOpJIMHATaX (YHKIIHS CTCIICHH MIPEBPAICHUS — BpeMs IpeBpaiicHus. 1o 3aBUCUMOCTH clieiaTh
BBIBOJ O BO3MOXXHOCTH OIMCAHHUS PacCMaTPUBAEMOI0 Te€TEPOTrE€HHOTO IMpoIlecca BHIOPaHHOU
3aBUCHMOCTBIO U OTIPEJICTUTh KOHCTAaHTY CKOPOCTH. [Ipyn HEOOXOIMMOCTH pacCunuTaTh YHEPTHIO
aKTHBAIlMU U, OCHOBBIBASICH HA €€ BEJIMYMHE, CeNaTh BEIBO 00 00JIaCTH MPOTEKAHMS TIpoliecca.

OueHuBaeMbIMU MapaMeTpaMU TPU BHIMOJHEHUU PI'3 sABISIIOTCS cleayromme Mo3uIuu:
MPaBUIBHOCTh M OOOCHOBAHHOCTHh HCIIOJIB3YEMOTO JUIsl PEHICHUs 3a/lad TEOPETUUYECKOTO
Marepuana, IPaBWIBHOCTh MPEAJaracMoro aHaJUTHYCCKOTO PEIICHHUS 3a/1ad; IMPaBHIbHOE
MOCTPOCHUS TPAPUUCCKUX 3aBUCUMOCTEH W WX WHTEPIPETANMs; 3HAHUE BCEX HCIOJIb3YEMBIX
BEJIMYMH U UX Pa3MEPHOCTEH.

Tpebosanus k ohopmaeruio:

O6bem PI'3(3) no 15 crpanun mammHonucHoro Tekcra opmara A4. [lpudt Times New
Roman, 12. ®opmynsl nabupatrorcst B pemaktope Math Type. [loctpoenne rpadukos
ocymectBisiercs B Microsoft Excel. Pasmemienne ckanupoBaHHBIX (OpMysT U TpauKOB He
nomyckaercsi. Hymepanust cTpaHuI] CKBO3HAs, B HWKHEW YacTH JINCTAa 1O IEHTPY apaOCKUMH
muppamu. Pabora nomkHa OBITH OTpeJaKTUPOBaHA, HE colepkaTh opdorpaduvecKux,
CUHTAKCUYECKHUX U CTHJICBBIX OITHOOK.

OTueT B yCTaHOBIICHHBIE CPOKHM caaeTcsi Ha kKadeapy st mpoepku. IIpemomaBaTtens
OIICHMBAET KayeCTBO PAaOOTHI, OTMEUYAET IMOJOXKHUTEIbHbIE CTOPOHBI M HEAOCTAaTKU pPadOTHI U
ompezenseT, N0MycKaeTcs Ju oHa K 3amure. [Ipu HeoOxoaumocTy mpenoaaBaTesb BO3BpallaeT
PI'3(P) crynmenty nns nopabGoOTKM U yCTaHABJIMBAET CPOKU MOBTOPHOTO MPEAOCTABICHHS IS
npoBepku. J1o 3aluThl pabOTHI CTYICHTOM JIOJDKHBI OBITH CACNIaHBI HEOOXOMMBIE UCTIPABIICHUS
U IONIOJTHEHUS 110 BCEM 3aMEYaHHsIM MPENo1aBaTesl.

[Ipu monoxurensHoM pe3ynbrare oueHuBanus PI'3(P) cryment e€ pacmedartbiBaer,
nepenaeT Ha kKadeapy v 3aluinaeT 10 CECCUM B HAa3HaYEHHOE MPEToaaBaTelieM BpeMsl.



3amurta PI'3(P) cocront B WHAMBHIyaJIbHOM YCTHOM coOeceOBaHMU CTyJEHTa C
npenoAaBaTeneM. B mporiecce 3amuThl BHISBISETCS YPOBEHb 3HAHWN CTYAEHTA, CTENEHb €ro
CaMOCTOSITEIILHOCTH TPH BBITIOITHEHUH Pa0OTHI. [0 pe3ynbprataM 3aIuThl CTYACHTY BHICTABIISCTCS
OIIEHKa B COOTBETCTBUHU C KPUTEPUSAMH, IPUBECHHBIMU B 1. 2 Hactosmiero [lacnopra.

2. YpoBHH c)OPMHPOBAHHOCTH KOMIIETEHI[HIl 1 KPUTEPUH OLIEHKHU

Kaxnoe 3amanue onennBaercs 1 0amioM.

MakcumansHOE 9uciio 6amioB 3a BeimonHerune PI'3 — 10.

PI'3(P) cumTaeTcsi BBIMOJHEHHOW HA MPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIMMBIE
pacdeThl MPOU3BEACHBI CaMOCTOSATENbHO M 0e3 ommbok; Bce pasnenbl PI'3(P) BwimonHeHsI
MPaBUJILHO W B TOJIHOM o0BeMe; padoTa odopMIIeHa B COOTBETCTBUU C TPEOOBAHMIMU; ClIaHA
MpernoAaBaTeNlio B yKa3aHHbIE CPOKM M HE BO3Bpallaiach ISl MOpaOOTKH, NAHBI IMOJHBIC U
pa3BEepHYTHIE PEIIeHUs K MPEATOKEHHBIM 3aJJaHUsIM; Ha 3aIIUTE CTYACHTOM JaHbl YBEpEHHbIC U
apryMEHTHPOBAHHBIE OTBETHI, YTO CBHUJAETEIBCTBYET 00 ypoBHE C(HOPMHUPOBAHHOCTH
KOMIIETEHIIM M COOTHECEHHBIX C HUMH HWHAMKATOPOB Ha MPOJIBHUHYTOM YypoBHE. OreHka
cocrasisieT ot 9 mo 10 6anos.

PI'3(P) cumTaeTcst BHIMOJHEHHON HA §230BOM YPOBHE, €CJIM BCE HEOOXOAMMBIC PAcUeTh
MIPOM3BENICHBI CAMOCTOSITENILHO U 0€3 CYIIECTBEHHBIX OIMMO0K; Bce pazaensl PI'3(P) BeimomHeHBI
MPaBUJIBHO, HO €CTh 3aMEYaHMsI K TIOJTHOTE IMpelocTaBleHus nudopmanuu; pabora opopmiieHa B
COOTBETCTBUU C TPeOOBAHMSMH;, ClIaHA MPETOAABATENI0 B YKa3aHHBIE CPOKM U OJHOKPATHO
BO3Bpalllajiach CTYICHTY MJii HE3HAYUTENbHON 10paOOTKH; JaHbl JOCTAaTOYHO IIOJHBIE U
pa3BepHYTHIE PEIICHUS K MPEIOKEHHBIM 3a/IaHHIM, COACPKaIUE €IUHUYHBIE HE CYIIECTBEHHbIE
OLIMOKM; Ha 3aIUTE CTYACHTOM JOIMYIIEeHbl HEMPUHIIUIHAIbHbIE OUTMOKH, YTO CBUIETEIHCTBYET
00 ypoBHE COPMUPOBAHHOCTH KOMIETCHIIUN 1 COOTHECEHHBIX C HUMU HHIUKATOPOB Ha 6a30BOM
ypoBHe. OIeHKa COCTaBIsAET OT 7 10 8 0asuIoB.

PI'3(P) cumTaercss BBIOJHEHHOW HAa MOPOrOBOM YpPOBHE, €CIM BCE HEOOXOAUMBIE
pacdeTbl IPOU3BENEHBI CaMOCTOSITENIbHO, HO C OIMOKaMM, YacThb W3 KOTOPBIX HOCHUT
NPUHLUNUATBHBINA XapakTep; €CTh 3aMEYaHUs K MOJTHOTE MpeA0CTaBlIeHus nHpopmanuu; padora
opopMiIeHa B COOTBETCTBUU C TpeOOBaHMSIMM; CIaHA MPENOAABATEN0, HO HEOJHOKPATHO
BO3Bpallaiach CTyACHTY Ui J0PaOOTKH; JaHbl HETIOJIHBIC PEIICHUS K TPEJIOKESHHBIM 331aHUSM,
conepkaue omuOku; 3amurta PI'3(P) BbI3bIBaeT y cTyAeHTa cepbe3Hble 3aTpPyJHEHHs, YTO
CBUJIETENHLCTBYET 00 YpOBHE C(POPMUPOBAHHOCTH KOMIIETEHIIMH M COOTHECEHHBIX C HUMU
MHAMKATOPOB Ha NOPOroBoM ypoBHe. OIleHKa COCTaBIsSIET OT 5 10 6 OaioB.

PI'3(P) cumraercs He BBINOJHEHHOMH, €CIM pacueThl MPOU3BEICHBI C CEPHE3HBIMH
omMrOKaMH; €CTh 3aMEUYaHUs K MOJTHOTE MpenocTaBieHus napopmanun u opopmieruto; PI'3(P)
ObLy1a cllaHa MPeroAaBaTesio, HO HEOJHOKPATHO BO3BpAIaIach CTYIEHTY IS 1OpaOOTKH, YTO HE
IMMPUBCJIO K YJIYUHICHUIO €C Ka4YCCTBA, HE BCE PEIICHMS K MNPEIJIOKCHHBIM 3aJaHUsM MPEACTABJICHBI;
uMeromuecs: peutenus conepskar omubku; PI'3(P) He qomyIieHa 10 3aiuThl, 4TO CBUACTETBCTBYET 00 HE
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI U COOTHECEHHBIX ¢ HUMHU UHAMKATOPOB. OlIEHKa COCTaBIIsAET
MeHee 5 6aioB.

3. IIlkaJja omeHKH

B o0mieit onenke mo pucruminae 6amiel 32 PI'3(P) yuuThIBaIoTCS B COOTBETCTBHH C
OpaBWiIaMyd  OaJUIbHO-PEUTUHIOBOM  CHCTEMBbl, TPUBEAECHHBIMU B pabodeil mporpamme
JVICIIATUTAHBI.

PI'3(P) xak ¢opma Tekymiei arrecTaiiuyl (KOHTPOJIS) IO AUCIUILTUHE CYUTACTCS YCIEITHO
BBITTOJIHEHHOM, €CJIM CyMMa IMOJyYeHHBIX OaJUIOB IO BCEM €T0 3aJIaHUsM cOcTaBisieT oT 5 g0 10
0aJJIOB BKITFOUUTENBHO.

KonnuectBo 0anioB, noinydeHHoe B pe3yibTare BoinoiaHeHus PI'3, KOHTponbHBIX paboT u
NUCbMEHHBIX Pa0OT MPH MOATOTOBKE K 3aHATHSM, a TAK)KE 32 OTBETHI HA TEOPETUUECKUE BOTIPOCHI,
COCTABJIIIONINX OOIIYI0 CyMMy OajsIOB 3a TEKYIIyIO aTTECTAIHI0, CYMMHpYyETCs ¢ Oaiiamw,



MOJTyYEHHBIMH 32 TIPOMEKYTOUHYIO aTTecTanuto. [1o cymme 6amioB BeICTaBIsETCS 00Ias OI[eHKA
[0 JUCIUIUIMHE B COOTBETCTBMM C TMpaBUiaMHU OasIbHO-PEHTHHIOBOM CHUCTEMBI M TaOIuUIeH
COOTBETCTBUSI 0AJUIOB, TPAIUIIMOHHOW OIeHKH u OykBeHHOU oreHkn ECTS, ycTaHOBIEHHBIMU B
HI'TY.

Ecnmu cTymeHT B TedeHHMe cemecTpa IO HMTOTaM TEKyIIeW aTTecTallid He Habpanl
MHUHHUMAJIBHOTO KoJinuecTBa OaymioB (40 OaiioB), TO OH HE JOMYCKAeTCs K 3a4eTy BO BpeMs
3a4€THO-IK3aMEHAIMOHHON CecCCMM M €My Mpeularaercs HW3Y4YuTh ITUCHUIUIUHY TOBTOPHO
(YaCTUYHO WJIM TOJHOCTBHIO) HA IUIATHOM OCHOBe. B 3TOM cilyyae He OTMEHSIOTCS MpaBuiia
aTTeCTalluy M0 Kypcy U JUIsl IOMycKa K 3a4eTy He0OXOAMMO Ha0paTh MUHHUMAILHOE KOJINYECTBO
0asoB.

4. Ilpumepnsblii nepevens 3aaanuii PI'3(P)

1-5 3amaHusi COOTBETCTBYET TEMaM, PAacCMAaTPHBAEMBbIM BOIIPOCHI (PEHOMEHOIIOTHYECKOM
KUHETUKU (OCHOBHBIE MOHATHS XMMHYECKONW KMHETHKH, 3aBUCUMOCTh KOHCTaHTBI CKOPOCTH OT
TEMIIEPATYPbI, METO/BI ONPEAEICHUS MOPsIIKA PEAKLIUHU, CII0KHBIE PEAKLIUN).

6—9 3amaHMs  COOTBETCTBYET TEMaM, pPACCMATPUBAEMBIM  BOIPOCHl  KUHETHUKH
KaTaTUTHYECKUX pEaKiMid, a KOHKPETHO, TOMOTCHHOMY (CHEIH(PUIECKOMY KHCIOTHOMY),
reTeporeHHOMY U (PepMEHTATUBHOMY KaTaau3y.

10 3amaHue COOTBETCTBYET TEME, paccMaTpUBAEMOM BOMPOCHI KUHETUKHU T'€TEPOTCHHBIX
pEaKIUA.
3aganue 1.

1. JIns XuMU4ecKol peakinu, yKa3aHHOU B cToyO1e 1, i3BECTHBI HauaIbHbIC KOHIICHTPAIHH
peareHToB (cM. cTonoIel 2,3,4). Uepes HeKOTOpoe BpeMs TIoCIIe Havajia peakinu (CTonoerr
5), KOHIIEHTpaIusi peareHTa, yKa3aHHOro B CTOJjOIe 6, cTajlia paBHOW 3HAYCHHUIO,
yKa3aHHOMY B cTOJ01IC 7.

2. 3anucaTh ypaBHEHHUE AJIS CpeAHEN CKOPOCTH XUMHUYECKOM peakIuy yepe3 KOHIEHTPALuu
BCEX KOMIIOHEHTOB U XMMHUYECKYIO IEPEMEHHYIO.

3. Onpenenurs:
- 3HAUYCHUE CPETHEH CKOPOCTH XUMHUSCKOH peakmmu [Moib/(o1-¢c)];

- KOHIIEHTpauuu Bcex peareHToB A, B u C [Mob/11] B MOMEHT BpeMEHH .

Ne Xumirdeckas cao, M cBo, M cco, M t, c peareHt c, M
nn peaxLus
1 2 3 4 5 6 7
1 A+2B=3C 0,15 0,15 0,04 1200 A 0,09
3aganmue 2.

1. Xumuueckas peakuusi A — B sBisercs peakuueii nepsoro nopsaka. [Ipu Bpemenax t1 u
t» (cronbupl 1, 2) 3HaUEHUS KOHLEHTPALlUU peareHTa A paBHbI 3HAUE€HUSM, YKa3aHHBIM B
ctonbuax 3 u 4. Onpenenutsb

- KOHCTAHTy CKOPOCTH XMMHUYecKoit peakiuu k [¢1];
- BpeMmsl MoJTynpeBpalieHus (epuoa mnojaypacnaja) fo.s [c] pearenra A;
- Ha4aJIbHYIO KOHIIeHTpanuio A [M];

- CKOPOCTh PEAKIIMH B HAYaIbHBI MOMEHT BPEMEHH Vo [MoJb-a1 ' -¢1];



- BpeMs, 3a KOTopoe KoHIeHTpanuss ymeHbmurcs B 1000 pa3 mo cpaBHEHHMIO ¢ HadajabHbIM
3HA4YEHUEM.

2. Xumnueckas peakuust C + D — E sBnsercs peakuueil BTOpPOro Nnopsiika. 3HAYCHMS
KOHIICHTpAIlUi pearecHTOB B HAYaJbHbII MOMEHT BPEMEHH YKa3aHbl B CTOJOIAX 5 u 6.
Uepe3 mpoMexyTOK BpPEeMEHHM ! IOCJe Hayaja peaklud, yKa3aHHBIH B crojoue 7,
KOHIIGHTpaLlUsl peareHTa cTaja paBHOM 3HAYEHUIO, YyKa3aHHOMY B cTojbue 8.
Ornpenenursb:

- KOHCTAaHTY CKOPOCTH XUMHYECcKoi peakuun k [Moms!-m1-¢™'];

- BpeMmsi oJIynpeBpalleHus (mepuo noiypacmnajna) f.s [c] pearenta D;
- CKOPOCTh PEaKIMU B HAYaIbHbIIi MOMEHT BpeMeHH vo [Momb !¢ ™1];
- CKOPOCTB PeaKkLyy v [Moib 1" -c’'] B MOMEHT BpeMeHH ;

- KoHIleHTpanuu peareHToB C 1 D B MOMEHT BpeMEHH, paBHbIN 37.

A—B C+D—E
IJTV;'; H, c B, C ci,M c,M cco, M cpo, M t, C cp, M
1 2 3 4 5 6 7 8
1 150 250 0,18 0,08 0,59 0,19 1200 0,09

3apanme 3. Ilpu wu3yuyeHuM peakuuu OBUIM TIOJyY€HBl CIEAYIOIIME 3KCIEPUMEHTAIbHBIE

pe3yIbTaTh:
JKcIepUMEHTATbHbIE JaHHbIE
HN3mepenue Ne 1 2 3 4 5
0,°C 10 20 25 30
k-10%, mun! 0,4197 0,8275 1,594 3,005

1) Ilo 3HaueHUsIM KOHCTAHT cKopocTed ki u k2 TIpU yKa3aHHBIX TemmepaTypax @1 u O
paccuuTaiTe SHEpPTUI0 akTUBaMK EA ¥ PeAIKCIOHEHIIUANBHBIN MHOXHUTEID Ko.

2) CpaBHHUTE 3HAYEHHE MTPEIIKCIIOHEHIIMAIEHOTO MHOKHTENS C HOPMAJIbHBIMU 3HAYEHUSIMHU.

3) PaccumraiiTe KOHCTaHTYy CKOpPOCTH peakuuud mnpu Os. Craenmaiite BBIBOA O BIUSHUU
TEMIIEpPATypbl HA CKOPOCTh PEAKIIUH.

4)  Iloctpoiire rpadux 3aBucumoctu Ink ot 1/T u ompenenuTe U3 HEro HapamMeTphbl
ypaBHeHUsI AppeHuyca. CpaBHUTE MOJyUYEHHbIE 3HAYEHUS C pPE3yJbTaTaMH aHAIUTUYECKOTO
pacuera.

5) Ouenute TemrepaTypy, Py KOTOPOI CKOPOCTh PEAKIINH YABAUBAETCS 110 CPABHEHHIO C €€
3HaYEHUEM Ipu O3.

6) Omnpenenure KOJMYECTBO BEIIECTBA, M3pacxogoBaHHoro 3a 300 c¢, eciu HavyallbHbBIC
KoHIleHTpanuu paBHbl 0,1 Monb/n. YdTuTe, YTO MTOPSAAOK pEAKIMH UM MOJEKYISIPHOCThH
COBMAJIAOT.



3ananue 4.

[IpencraBiaeHsl 4YHMCICHHBIC 3HAYCHHWS KOHIIGHTPAIIMM HWCXOJHOTO peareHta A,
M3MEHAIOINECS B Mpoliecce peakuuu nA — B, monayuyeHHbIe NpU ABYX 3HAYEHUSAX HAyaJIbHOMU
KOHIIEHTpaluu cao. Omnpenenure:

- 00t mopsmok peakuuu meronamu OctBanbaa-Hoiteca u Bant-I'odda;

- 3Has MOPSI0K PEaKIIUU, PACCUUTATh KOHCTAHTY CKOPOCTH XUMUYECKOW peakliu k M0 3HAUEHUSIM
KOHIICHTPAIUU JIJIs1 KaXI0T0 BPEMEHH ¢ U OTIPEACTUTH CpEHEE 3HAUCHUE K.

- TIIOCTPOUTH I'paUK 3aBUCUMOCTH KOHIIEHTPAIMH OT BPEMEHHU B KOOPAMHATAX, IMO3BOJISIOIINX
JMHEAPU30BaTh ATY 3aBUCUMOCTh. OIICHUTh KOHCTAHTY CKOPOCTH peaKUy k U3 TaHT€HCa HAKJIOHA
MOJTY4YE€HHOM MPSIMOM;

- pacCUUTaTb TCOPCTUYCCKOC 3HAYCHHUC BPCMCHHU IOJIYIIPCBPALICHUA tos CpaBHUTL €ro C
OKCIICPUMCEHTAJIIBHO Ha6J'IIOI[aeMBIM.

KoHIeHTpalys, ca, MOJIb/JI
Ne Bpewms peaxiumy, ¢, c: 0 500 1000 1500 2000 2500
| Co 2,00 1,237 0,779 0,462 0,293 0,167
Co2 5,197 3,307 1,911 1,155 0,727 0,441
3aganue 5.

1. PearenT A c 3agaHHON HavyadbHOMW KOHIEHTpauueil cao (cronber 1) pasmaraercs B
COOTBETCTBUU C XMMHUUYECKOM peakiuen
ki __ kp
A-B-C
O0e cramuu HSTOW peakiHuH SIBISIOTCS HEOOPAaTUMBIMU pPEAKIUSMHU TIEPBOTO TMOpsAKa, W
xapakrepusytorcs npu 300K 3HaueHUSIMHE KOHCTAHT CKOPOCTH k1 M k2 , yKa3aHHBIMHU B CTOJIOIAX

2 u 4. COOTBETCTBYIOIIUE 3HAYCHUS HPHEPTUM AKTHBAIIMU JISI KOHCTAHT CKOPOCTH YKa3aHbI B
cronbuax 3 u 5. Onpenenurs:

- BpeMs fmax, 3@ KOTOPO€ KOHIEHTPALlUK MPOMEKYTOUHOTO TPOAYKTA CB JOCTHUTHET
MakcumanbHoro 3Hadenus (npu 7' = 300 K);

- 3HaYeHUs KOHLEeHTpanuu BemectB A, B u C npu ¢ = fmax (mpu 7= 300 K);

- BpeMsl, 32 KOTOpPO€ KOHILIEHTpalus peareHTa A cHu3utcs 10 3HaueHus 0,1cao. HaliTH 3HaYEHUs
KOHIeHTpaluu BemecTs B u C B 3TOT MOMEHT BpeMEHHU.

2. JlaifTe OTBETHI HA BOMPOCHI:

- 4YTO HaAO CACIAaTh AJId YBCIMYCHUA OTHOCUTCIIBHOT'O BBIXOJA IMPOMEKYTOYHOI'O IMPOAYKTA B:
IMMOBBICUTD WJIM TIOHU3UTDb TCMIICPATYPY PCAKIIUU;

- gyeMmy OyJIeT paBHO BPEMS fmax U KOHLIEHTPALS CB TIPU ¢ = fmax IpU TeMnepaType 350 K.

Ne Bap.

CA0, MOJIB/TI k1, Mun! E\, xJIx/Monb ko, Mun! E>, xJI/MoIb

1 0,100 0,100 60 0,120 68




3aganue 6.

Xumnueckas peakuus CrCla(H20)4"(aq) + H20 = CrCl(H20)5*" + Cl(aq) 3amemnsercs
IpU yBEIUYEHMU KOHIeHTpauuu noHoB H' B cpeme. Habmogaemas npu 31oM > QeKTUBHAS
KOHCTAHTA CKOPOCTH CBSI3aHa ¢ KOHCTAHTON CKOPOCTH B OTCYTCTBMH HOHOB H' cooTHOImIEHHEM:

kog = k + kyrcyi.

c(HCl), moss/am’ 0,200 0,861 1,005 4,196 8,000 9,953
L 103, ¢! 1,100 0,341 0,307 0,170 0,078 0,070

Hcnonb3ys skcriepuMeHTa bHbIe JaHHbIE, HAWUTE MOCTOSHHBIE Kk U kyj+.

3ananme 7.
W3yyanack KWHETHKA THIPUPOBAHUS TONIyosa Ha KaTamu3aTope Pt/TiOa2:
CeHsCH3 + 3H2 = CH2(CH2)4CHCH3.

Peakuust mpoTekaeT B HMHTEpBajl€ CPEIHUX 3alOIHEHUN IOBEPXHOCTH KaTalu3aTopa
TONIyOJIOM. Y CTaHOBJICHO, YTO JIMMUTHUPYIOIIEH CTaauel mpoliecca SBISETCS MPHUCOSAMHEHUE
BTOPOI1 MOJIEKYJIbI BOJOPO/Ia K TOMYOIY.

p(CsHsCH3):1073, Tla 2,0 5,0 7,5 9,0 3,0 6,0 9,0 11,0
p(H2)'104 Ta 6,0 6,0 6,0 6,0 8,0 8,0 8,0 8,0
V31<cn'103,

MOJIb/(4'T[KaT.])

12,7 | 21,7 |24,8 |25, 19,8 29,3 33,9 35,4

I/ICHOJ'II)SYH OKCICPUMCHTAJIBHBIC JaAHHBIC, IOKAXKUTE, UYTO CKOPOCTH IMMPOLCCCa MOXKET OBITH
OIHCaHa ypaBHEHHEM:

PH,PcCHsCH;

v = ka7

Py, +biPu, + baDcnycn,
3amanue 8.

1) Onpenenute 3HaUYeHWE KOHCTAHTHI MHXadIuca 1 MAaKCUMAJIbHYIO CKOPOCTh (pepMEHTATUBHOM
PEaKIuu MO CIEeAYIOIIMM KHHETUYECKUM JTaHHbBIM.

Homep N
3aBUCHMOCTb HAYaIbLHON CKOPOCTH OT KOHIEHTPALMH CyOCTpara:
BapUaHTa
| [S], monb/n 0,01 0,002 0,001 0,0005 0,00033
r0-10%, monp-1 !¢} 1,17 0,99 0,79 0,62 0,50

2) CocraBbTe CHUCTEMY KHHETHMUYECKHX YpPaBHEHUH [UId cXeMbl Muxasnuca (epMeHTaTUBHOU
peakiuu u pemure ee. IlocTpoiite rpadguk 3aBUCUMOCTH KOHLIEHTPAILIMH MPOAYKTA PEaKIUH OT
BpemMeHH (Km u3 1. 6.2).



3ananme 9.

OHpC,Z[eJII/ITe u3 MMPUBCACHHBIX HHNXKE JaHHBIX THII I/IHI‘I/IGI/IpOBaHI/ISI
IJTyTaMaTAeruAporeHasbl CaluUIaTOM, KOHIIEHTpalus KoToporo coctasiser 0,040 moms/mm® u
noAACPIKUBACTCS MOCTOSIHHO. Brrauncnure KHHCETUYCCKUC nmapaMeTphbl u KOHCTAHTYy
JTUCCOIMAIU (DePMEHT-UHTHOUTOPHOTO KOMIIIEKCA.

c9-10*, monn/mm? 1,5 2,0 3,0 4,0 8,0 16
Vo103, /(v -Mun) 0,21 0,25 0,28 0,33 0,44 0,40
v;-103, T/(av3-mun) 0,08 0,10 0,12 0,13 0,16 0,18

IIpu no6aBieHMM KOHKYpPEHTHOTO MHIHMOMTOpa B (DEPMEHTAaTHBHYIO CHCTEMY,
noguuHAoulyocs cxeme Muxasnuca—MenrteH (Km u3 1. 6.2), CKOpPOCTh peaKMK yMEHBIINIACH
Ha 70 %. Konnenrpauus cy6ctpara passa 2,0-107° Monb-1n !, koHIEeHTpamus uaruéuropa 2,5-10
* Monb-!. TIpu kakoif KOHLIEHTpaIUK CyOCTpaTa CKOPOCTh Peakiuu cocTaBuT 40 % OT MCXOIHOM
IPY TOH K€ KOHLEHTPAIMH HHruouTopa?

3apanue 10. [Ipu remneparype 800 °C n3ydaiach KHHETHKA B3aUMOJEHCTBUS COJIbI C IBYOKHCBHIO
kpemHus. Ilpu cootHomenusx c(SiO2) : ¢(Na2CO3) = 2 : 1 crenenp npespamieHust SiO2 Bo
BpPEMEHH U3MEHIACh TakK, KaK MPeICTaBICHO B TaOIUIIE.

{, MMH 117 126 135 155 171 189 200 212

a 0,1910 0,2045 0,2120 | 0,2183 | 0,2320 | 0,2388 | 0,2460 | 0,2525

[Iponiecc mpotekaer B nudGy3MOHHONH OONACTH pearupoBaHHsl M MOXKET OBITH ONHCaH Kak
ypaBHeHHeM ['mHcTiauHra-bpoyHireiina, Tak u ypaBHenuem Snaepa. OmnpenennTe KOHCTAHTY
CKOpPOCTH JAaHHOTO Tpollecca MO 3TUM ypaBHeHHsM. Kakoe u3 HHX 00jee TOYHO ONHCHIBACT
KHHETHUKY JaHHOTO mporiecca’?



