MUHOBPHAYKN POCCUM
®E[IEPANBHOE FOCYAAPCTBEHHOE BIO[KETHOE OEPA30BATE/NLHOE YYPEXOEHVE
BbICLUErO OBPA30BAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIW YHUBEPCUTET MHXXEHEPHbIX TEXHOJTIOIU»

YTBEPXOAIO
[MpopekTop no y4ebHon paboTte

) OOKYMEHT NOAMNCAH
("IE] .. QIEKTPOHHOM NOAMNUCHIO

CepTudmkat: 00A29CA99D98126F4EB57F6F989D713C88 BaCVlﬂ e H KO B . H .

Bnapeneu: Bacunexko Butanuit Hukonaeswy
[eiicteuteneH: ¢ 07.07.2022 po 30.09.2023

« 25 » mag 2023 .

PABOYAA NPOITrPAMMA
ANCUUNIIUHDbI

Pusnyeckan n KonnounagHasa Xumums

(HaumeHoBaHVe OUCUUMNUHDBI)

HanpaBneHne noaroToBku

18.03.01 Xumunyeckas TexHosnorms
(ko4 M HavMeHOBaHMe HanpaBreHWs NOArOTOBKM)

HanpaBneHHoCTb (Npodusb)

TexHoNnorns HeopraHMYeCcknX, OPraHNYECKMX coeanHeHn n nepepaboTkm NoIMMEpPOB

KBanudukaums BbinyCKHUKA
BakanaBp



PaspaboTtuunk 23.05.2023 r. boHgapesa J1.I1.

(noanwuchb) (nata) (9.1.0.)

COINMTACOBAHO:

3asegyowmin kacpegpon TOCIMuTHB

(ﬁaMMeHOBaHVIe Kad)eﬂpbl, ABNAOLEeNCA OTBETCTBEHHOU 3a AaHHOE HanpaBlieHne NoaroToBKU, I'IpOCbVIJ'Ib)

23.05.23 KapmaHoBa O.B.

(noanwuchk) (naTa) (¢.1.0.)




1. Uenu v 3agayum oucumnnvHbl

1. Llenbo ocBoeHNA ancumninHbl (Moayns) siBnsetca oOpMUpoBaHUE KOMMNeTeHLMn
obyvatowerocsi B o6nactu npoeccnoHanbHon AeaTenbHOCTU U cdhepe NpodecCnoHanbHoOn
DeATenbHOCTH:

26 XumMmun4yeckoe, XMMMUKO-TEXHOSOrMYEeCKoe NPOM3BOACTBO (B cdepax: NpoM3BOACTBaA
HeopraHM4YeckMx BeLLEeCTB; NPOU3BOACTBA NPOAYKTOB OCHOBHOIMO WM TOHKOrO OpraHm4eckoro
CUHTE3a; NPON3BOACTBA NOSIMMEPHbIX MaTepuarnos)

40 CkBo3Hble BUAbl nNpodeccuoHanbHOM OEeATENIbHOCTM B MNPOMbILLIEHHOCTH

(B cdepe opraHMszaumm WM NpPOBEAEHMSI  HAy4YHO-UCCREeAoBaTeNbCKMX W OMNbITHO-
KOHCTPYKTOPCKMX paboT B  0Bnactm  XMMUYECKOTO U XMMWUKO-TEXHOMOrMYEeCcKoro
npoun3soaCcTBa)

[dvcumnnuHa HanpaBfeHa Ha pelweHue 3agady npodeccuoHanbHOM OesTENbHOCTU
cnegyoLwmnx TUMNOB:

Hay4Ho-uccriedogamersibCKul;

mexHosioau4yeckud.

lMporpamma cocTaBneHa B COOTBETCTBUMM C TpeboBaHusmn PepgepanbHoOro
rocygapCcTBeHHOro obpasoBaTenbHOro cTaHgapTa BbiClwero obpasoBaHUsA NO HanpaBreHUIo
nogrotoBku/cneumanbHocTn 18.03.01 - Xumunyeckas TexHomnorus.

2. MepeyeHb nNNaHUMpyeMbiX pe3yNnbTaTOB OOYy4YeHUS, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbI

Ne Koo dopmMynupoBka Koa n HanmeHoBaHue nHQUKaTopa AOCTMXKEHUNA
n/n | Komnet KOMMeTeHUuumn KOMMneTeHuuun
eHUunn

1 OnK-2 OriK-2. CriocobeH | U 1onk-2 — deMoHcmpupyem 3HaHUsI OCHO8 MameMamuKu, (bu3uKu,
ucrnosib308ams Xumuu, rnpumeHsiem  U3UKO-MamemMamudeckul — annapam  npu
MamemMamu4eckue, peweHuU 3aday npogheccuoHabHoU desimesibHoCmu
gusuyeckue, Qu3uko- | M2o0mk2 — [MpumeHsiem 3HaHUSI OCHO8 (bU3UYECKUX sieneHuli u
Xumuyeckue, XUMUYECKUE | XUMUYECKUX MPOUeccos8, OCHOBHbIE 3aKOHbI (hU3UKU, XUMUU, MexaHUKU
MemolObl  Onia peuweHusi | 8 npogheccuoHasnbHol 0esimenbHocmu
3aday rnpogheccuoHanbHou
dessmesibHOCMU

Koa n HammeHoBaHue MHAMKaTopa
AOCTUNXEeHUA KoMneTeHunun

Pe3ynbTathl 06y4yeHuUs (NokasaTenu oLueHUBaHUsl)

Ullonk2 — [HemoHcmpupyem 3HaHus
OCHO8 MameMamuku, U3UKU, XUuMuu,
npumeHsiem u3UKO-Mamemamudeckull
annapam npu  peweHuu 3a0ay
npogbeccuoHanbHol desimesibHoCmu

3HaeT: OCHOBHbIE MOHATMS U 3AKOHBbI PM3NYECKON N KOMMOUOHON XUMUM,
Heobxoanmble Ans pelweHns 3agay NpogeccrmoHanbHON OeAaTenbHOCTU

YMeeT: onpegenatb MOpPSOKUM  TEPMOAMHAMWUYECKUX W KMHETUYECKUX
XapaKTEPUCTUK XMMUYECKMUX PeakLmi 1 NpoLLeccoB

BnageeT: OCHOBHbIMW HaBblkaMW MHTEPMNPETUPOBAHUS NOMYYEHHbIX AaHHbIe
Ha OCHOBE MPUOBPETEHHbIX TEOPETUYECKMX 3HAHUMA MO (HU3UYECKON W
KOMMOUOHOW XMMU

UO20nk2 — lNpumeHsiem 3HaHUSI OCHO8
Qu3suyeckux s8neHUll U XUMUYECKUX
r1poyeccos8, OCHOBHbIE 3aKOHbI (hU3UKU,
XUMUU, MexaHUKU 8 rpoghbeccuoHasbHol
OesimenibHOCMU

3HaeT: OCHOBHblE MOHATMS U 3AKOHBbI PM3NYECKON N KOMMOUOHON XUMUM,
Heobxoanmble Ans pelweHns 3agay NpogeccrmoHanbHON OeaTenbHOCTU

YMeeT: MnpoBoAUTb pacyeTbl C MWCMOMb30BaHWEM OCHOBHbIX 3aKOHOB MU
ypaBHEHUN U3NYECKOW U KONMOWAHOW XMMUM B npocdheccroHanbHon
aestenbHoCTU

BnapeeT:  OCHOBHbIMU
pacyeTHbIX U
desimernibHocmu

HaBblkKaMu MHTepnpeTnpoBaHnA noNy4YeHHbIX
SKCNepuMeHTalbHblX  OaHHbIX & npocpeccuo;-/aanoU




3. MecTo aucumunnuHbl (Mmoayns) B cTpyktype Ol BO

OucumnnuHa oTHocutca K obsizamernbHou Yacmu bnoka 1 OOl OucumnnuHa

ABNsieTcst 06513aTeNbHON K U3YYEHMUIO.

N3yyeHne ancumnimHbl OCHOBAHO Ha 3HAHWUSAX, YMEHUAX U HaBblkaX, MOyYeHHbIX Npw
n3yvyeHmn obyvarwmnmmca amcumnnuH HeopeaHudeckas xumusi, Mamemamuka, ®u3uka,

KomribromepHasi u uHxeHepHasi epaghuka.

AvcumnnuHa saBngaeTcs I'Ipeﬂ,LIJeCTByI-OLIJ,eﬁ ana  usyyeHusa pgucumniinH Moayna

lMpouecchi u annapamsi, ModenupogaHue XUMUKO-MeXHOM02U4YeCKUX MpoUeccos.

4. O6bem gucumMnnuHbl (Moayns) U BUAbI y4yebHOM paboThbl

O6wasa TpyAoeMKOCTb ANCUMMAWHBI (MOAYNS) COCTaBNAEeT _ 5 3a4eTHbIX eaAnHuL,.
Buabl yye6HOM paboThl Bcero yacoe | PacnpegeneHue
akag. d TPYyAOEMKOCTU
no cemMecTpam,
aK. 9
CemecTp 4

Ob6Lwas TpyAaoemMKoCTb ANCUMNIWHBLI (Moayns) 180 180
KoHmakmHasi paboma, 8 m.4. ayOumopHbie 3aHAMUsI: 751 75,1
Jlekuumn 18 18

8 mom 4ucrie 8 ¢hopme rpakmu4eckol mod2omosKu 0 0
MpakTnyeckne 3aHATUSA 18 18

8 mom 4ucrie 8 ¢hopme rnpakmu4eckol mod2omosKu 0 0
JlabopaTopHble paboTbl 36 36

8 MoM yucre 8 ¢hopme rnpakmuyeckol nodaomosKu 0 0
KoHcynbTaumm Tekyime 0,9 0,9
KoHcynbTauun nepea sk3ameHoM 2 2

Budbl ammecmauuu, 3Kk3amMmeH 0,2 0,2
CamocmosimernbHasi paboma: 711 711
MoaroToBka k konnoksmymam (K 2) 6 6
BbinonHeHve  pacyeToB MO  pacyYeTHO-MPAaKTUYECKUM 6 6
pabotam (PI1P 2)

BbinonHeHue pacyetoB no nabopatopHbiM paboTam. 12 12
BbinonHeHWe pacyeToB K  MPaKTUYECKUM  3aHATMAM 9 9
(pelwweHwve 3agav)

MoaroToBKa K aygMTOPHBIM KOHTPOSbHEIM paboTtam (2 Kp) 8 8
MpopaboTka maTepmana Nno y4eOHUKY N KOHCMEKTY NEKLWi 30,1 30,1
lMoaroToBKa K 3K3aMeHy 33,8 33,8

5 CopepxaHue aucuuMnnuHbl (moayns),

BUAOB Y4eOHbIX 3aHATUN

5.1 CopepxaHue pasgenoB AUCUUNIIUHbI

CTPYKTYpUpPOBaHHOE MO Temam
(paspenam) ¢ ykazaHueM OTBeOEHHOro Ha HUX KONM4YecTBa aKkageMU4ecKuX 4acoB U

Ne HanmeHoBaHue pasgena CopepxaHue pasgena TpynoemkocTb
n/n OUCLMNITUHBI (vka3blieaemcs 8 dudakmuyeckux eOuHuUyax) paja,qua,
1 | OcHOBbI XMUYECKOM [MepBbIi 3aKOH TEPMOLMHAMUKN. 24,1
TepMoaNHaMMKN Tepmoxumus.
BTopow 3akoH TepMoaNHAMUKMN.
PacyeTbl 3HTpONMM NpoOLECcCOB U abCONKTHOrO




3HaUYEeHUsi SHTPOMMUMU.
TepMmoauHaMmnyeckune noteHumansoi.

2 | TepmoanHammyeckoe XUMUYECKMA noTeHuurarn. 18
onncaHme XUMUYECKUxX un TepmoagmHamuka pacTBOpOB.
¢a3oBbIX paBHOBECWI B OCHOBbI TEPMOAMHAMUKN FETEPOreHHbIX CUCTEM.
MHOTFOKOMMOHEHTHBbIX da3zoBoe paBHOBECME B  OOHOKOMMOHEHTHbIX
cucTemax cucTemax.

Mpumepsl ¢ra3oBbIX paBHOBECUN B
MHOIOKOMMOHEHTHbIX CUCTEMAX.

M3oTepMbl  xuMmnyeckon peakumn. KOHCTaHThbI
XUMUYECKOMN peakunn.

BnusHue  TemnepaTypbl M OaBneHuMst  Ha
XUMUYECKOE paBHOBECKE.

3 | TepmognHamuka TepmognHammka pacTBOPOB 3MEKTPONUTOB. 18
pacTBOPOB 3MEKTPONUTOB U | OnekTpuyeckas NpoBOAMMOCTb pacTsBopoB
ANEKTPOXNMUNYECKMX 3NEKTPONMUTOB.
cucTem TepmogmMHamuka ranbBaHWYECKOrO 3reMeHTa U

anekTpoaa.
Tunbl anekTpoaos.
Bugbl ranbBaHM4ECKUX 9N1IEMEHTOB.

4 | XviMuyeckasa KMHeTuKa n dopmarnbHble KMHeTu4eckune ypaBHeHNA 21
Katanus OLHOCTOPOHHUX peakLUmnii.

KuHeTnka cnoXHbIX peakuuni.
[[OMOreHHbIN, (bepMeHTaTUBHBLIN N reTeporeHHbIN
KaTanums.

5 | TepmognHamuka TepmoguHammdeckne YHKLUUN NOBEPXHOCTHOrO 33
NMOBEPXHOCTHbLIX ABMNEHUI cnos.

[MoBepxHOCTHbIE sBNeHuda: agcopbuusa, aaresus,
CMauvBaHue.

Teopwn agcopbuun.

[1BOMHON aneKkTpu4ecKnin cnown.
OnNeKTPOKNHETUYECKNE SABMNEHUS.

6 | OcHoBHble cBOWCTBA Buabl ancnepcHelx cuctem 29

ONCMEPCHBIX CUCTEM YCTOMYMBOCTb ANCMEPCHBIX CUCTEM
OnTunyeckMe sIBNEHVMS B OWCMEPCHbIX CUCTEMAX.
CTpykTypoobpasoBaHme B AUCMNEPCHbIX CUCTEMAX.
KoHcynbmayuu mekywue 0.9
KoHcynbmauuu neped sk3ameHom 2
Ok3ameH 0,2+33,8
5.2 Pasgenbl gucumnnuHbl 1 BUAbI 3aHATUN
Ne Jekuymu, JIP, nas, CPO,
HaumeHoBaHve pasgena QUCLMNvHbI
n/n ak vyac aK. yac yac ak yac
1 OCHOBbI XMMWUYECKOW TEPMOANHAMUKMN 4 4 4 12,1
2 | TepmogmMHaMmu4eckoe onnucaHme XMMmMYeckmnx 2 4 2 10
1 ha3oBbIX paBHOBECUI B
MHOTFOKOMMOHEHTHbIX CUCTEMax
3 | TepmoauHamMmumka pacTBOPOB AMEKTPOSINTOB U 2 6 2 8
ANEKTPOXUMNYECKUX CUCTEM
4 | Xumnyeckas KMHeTVKa U kaTtanus 2 4 2 13
5 | TepmoanHammnka NOBEPXHOCTHBIX SIBNEHNI 4 10 4 15
6 | OcHOBHblE CBOMCTBA AMCNEPCHBIX CUCTEM 4 8 4 13
5.2.1 Ilekunn
N HanmeHoBaHwue Tpya

pasgena gucumniinHbl

TemaTurka NeKUMOHHbIX 3aHATUN

OeMK




OCTb,
yac

OCHOBbI XMUYECKOMn
TEPMOANHAMUKN

OCHOBHblE MOHATMS XUMMWYECKOW TepMoauMHamMuku. [lepBbii  3aKOH
TepMoguMHaMukn. BHyTpeHHAa aHeprus. [MpumeHeHve 1 Havana K
HEeKOTOpbIM npoueccaM. JHTanbnusa. Tepmoxumus. 3akoH [ecca wu
cneacTBus U3 Hero. BnusiHMe TemnepaTypbl Ha TennoBon adekT
XUMUYECKMX peakuui, 3akoH Kmpxrodba. PacuyeTt TtennoBbix agdpekToB
XUMUYECKMX  peakuumn. Btopon 3akoH  TepmoauHamuku.  Ero
MaTemMaTu4yeckoe BblpaxeHue Ansg obpaTuMbiX UM HeobpaTUMbIX
NpoLeccoB. DHTPOMNUSA U HanpaBfieHUe CamMonpOM3BOSbHbLIX MPOLLECCOB
B M30NUPOBaHHbLIX CcUCTeMax. TepmMoaMHaMUYecKMe noTeHumanbl.
OHeprua [enbmronbua, aHeprus [mnbbca. YpaBHeHus [mn66ca—
enbmronsua. Kputepun BO3MOXHOCTU CaMOnpon3BOSIbHOroO
NPOTEKaHWNsi peakuun 1 yCrnoBusi paBHOBECKS B CUCTEMAX.

TepmognHamunyeckoe
OMNUCaHNEe XUMMUYECKNX
1 hasoBbIX
paBHOBECUI B
MHOTFOKOMMOHEHTHbIX
cucrtemax

OCHOBHblE  MOHATUS  CMOXHBIX  OTKPbITBIX CUCTEM.  XMMUYECKUN
noteHuwmarn. NpyMeHeHne TePMOANHAMUKM K XUMUYECKUM PaBHOBECUSAM.
M30TepMbl XMMHUYECKON peakunn. KOHCTaHTbl XMMUYECKOW peakuuu.
BrnivsHue Temnepatypbl Ha XuMMYeckoe paBHoBecue. W3oxopa u
nsobapa peakumu. BrnvsHue gaBneHns Ha XMMUYECKOE paBHOBECKE.
TeopeTunyecknin  BbIXO4 ~ MNPOAYKTOB  peakuun.  TepmoguHamwuka
pacTtBopoB. NapunanbHble MOMnbHble BENNYMHBI KOMIOHEHTOB pacTBopa.
OcHoBbI TepMOANHaMUKN reTeporeHHbIX cucTem. Ycnosue
TEepPMOANHaMNYECKOrO PAaBHOBECUS B reTEPOreHHbIX cuctemax, rTeopema
mbbca. [lpaBuno ¢a3 [unbbca. dasoBoe paBHOBecne B
OAHOKOMMOHEHTHbIX cuctemax. YpasHeHue Knayaumyca-KnaneripoHa.
$a3oBoe paBHOBECHE B MHOTOKOMMOHEHTHbBIX CUCTEMAX.

TepmogmHamuka
pacTBOpOB
3IEKTPOSINTOB U
AMEKTPOXUMUNYECKMX
cuctem

TepMoguHaMunka pacTBOPOB 3NEKTpPonuToB. MeToa aKTMBHOCTEN,
CpenHsie WOHHAas akTMBHOCTb, MOHHaA cwuna. OCHOBHbIE MONOXEHUS
Teopum CunbHbIX anektponutoB [debas un Xiokkkens. OnekTpuyeckas
NPOBOAMMOCTb PacTBOPOB 3MEKTPONMWTOB: yAernbHas U MOMsipHas, WX
3aBMCMMOCTb OT KOHLEHTpauuu anektponuta. [1ogBWMKHOCTM WMOHOB.
3akoH Konbpaywa. 3nekTpogHble npoueccbl. TepMmoanHamuka
ranbBaHU4YECKOro aNeMeHTa 1 3NeKTpoaa.

XnmMmyeckas KMHeTuka
N KaTtanuma

OCHOBHbIE MOHATMSA M NOCTyNaTbhl XMMUYECKOW KMHETUKN. DPopmarbHble
KMHETUYECKMEe  ypaBHEHMSI  OOHOCTOPOHHUX  peakuun. Cnocobbl
onpefeneHua nopsigka peakumn. KnHeTMKa CROXHbIX — peakuui.
3aBUCMMOCTb CKOPOCTM peakummn OT TemnepaTypbl. Teopum XMMn4eckon
KMHETUKN. OCHOBHble MOHATMSA KaTanusa. [OMOreHHbIN: KUCMOTHO-
OCHOBHOW KaTanu3. PepMeHTaTUBHbIN KaTanua. [eTeporeHHbI katanus.

TepmogmHamuka
NMOBEPXHOCTHbIX
SABMNEHUN

TepmoguHammnyeckne yHKUUN MOBEPXHOCTHOro cros. NoBepxHOCTHOE
HaTsbkeHme,  cBobodHas  ydenbHasi  MOBEPXHOCTHAsi  SHeprus.
lMoBepxHOCTHblEe  sABReHusi:  agcopbuwsi, agresusi, CMaduBaHue.
TepmoguHammdeckasi Teopus agcopbumm Mbbca. Teopun agcopoumn.
MoHomonekynsipHas Teopus agcopbunn JleHrmiopa.
MonumonekynspHas agcopbums. Teopua B3T, MNMonsHu. NoBepxHOCTHO-
aKTuBHble BelecTBa. Agcopbums Ha TBepabix aacopbeHTax.

Agresns u cmavmBaHue. PaboTta aaresvmu n ee B3auMOCBSA3b C KpaeBbIM
yrnom CMayMBaHuA. Mppodunmnsauus 7] rmapodobusauyus
noBepxHocTen. [IBOVHON 3NEKTPUYECKNA CNOW U INEKTPOKUHETUYECKUE
sABneHnsa. Bo3HWKHOBEHME 3neKTPUYecKoro 3apsiia Ha MNOBEPXHOCTU
pasgena ¢a3. CrtpoeHne [OOC. DOneKTpOKMHETUYECKUA MNoTeHumnan.
OnekTpodopes, 3NEeKTPOOCMOC, MOTeHuMan MpoTekaHus, noTeHuman
cegmmeHTaumun. CkopocTb anekTtpodopesa u anekTpoocMoca. CTpoeHuve
Mudennbl.  dakTopbl, BAMAKOWME Ha  TEPMOAMHAMUYECKUA U
9NEKTPOKUHETUYECKNIA NOTEHLManbI.

OcHoBHble CBOWCTBA
ONCNEPCHbIX CUCTEM

OcHoBHble CBOWCTBA ANCnepcHbIX CUCTEM. Knaccudumkaums
ancnepcHbix cucteM. CedvMMeHTauMOHHas YCTOMYMBOCTb AMCMEPCHbIX
cucteMm. TepMmoanHaMUYECKME U KMHETUYeCKMe (hakTopbl arperaTMBHON
YCTOM4YMBOCTU. Teopusi YCTOMYMBOCTU rnapodobHbIX 3omnen. Teopus
KMHeTUKM koarynaumm CmonyxoBckoro. BnuaHue anektponutoB, Ha
YCTOMYMBOCTb  AUCNEPCHbIX cucTeM. OnTuyeckne sBReHUs B
aucnepcHolx  cuctemax. CeeTtopaccesiHue, ypaBHeHue Penes..
OnTnyeckve MeTodbl WCCNegoBaHUs OWCMEPCHbIX cucteM.  3omu,




CYCMNEeH3nn, 3MYNbCUK, NeHbl, nactbl. OCOBEHHOCTU YCTOMUYMBOCTU ITUX
cUCTeM, UX paspylleHue W npakTudeckoe ucrnonb3oBaHue. CTPyKTypo-
o6pasoBaHue B AUCMEPCHBLIX CUCTEMAX.

5.2.2 lNpakTnyeckme 3aHATUSA

Ne HanmeHoBaHue pasgena T . TpynoemkocTb,
€Mbl NPaKTUYECKNX 3aHATUN
n/n OVCLMNITVHBI yac
MepBbii 3aKOH TEPMOAMHAMUKN.
1 OCHOBbI XMMUYeCKOW Tepmoxmumus. Bropon 3akoH 4
TepMOANHAMUKIN TepMoanHaMuku. TepMmoanHammnyeckme
noteHumansbl
TepmMoaMHamMnyeckoe onucaHme
5 XAMUYECKUX 11 ha3OBbIX ®dasoBble paBHOBECHS B 5
paBHOBECUM B OHOKOMMOHEHTHbIX CUCTEMAX.
MHOTOKOMMOHEHTHbIX CUCTEMAX
TepmoanHamika pacTBopoB XumMmnyeckoe paBHoOBecHE.
3 SMEKTPONnTOB 1 PacueT TeopeTnMyecKkoro Bbixoaa 2
AMEKTPOXUMUNYECKMX CUCTEM MPOAYKTOB peakLmu
4 Xnmuyeckast KUHeTuKa 1 CKOpPOCTb U KOHCTaHTbl CKOPOCTH 5
katanuns XMMUYECKMX peaKkLui
TepmogmHamuka [MoBepXHOCTHbIE ABMEHMS.
5 NOBEPXHOCTHLIX SIBNEHNI [MoBepPXHOCTHOE HaTsKeHMe. 4
Apcopbuus.
OcHOBHbIE CBONCTBA ONEeKTPOKNHETUYECKUNE SABIEHUS.
6 OMCNEPCHbIX CUCTEM Mwuuennbl rmgpodo6HbIX 30Mn€eNn. 4
YCTOMYMBOCTb AMCMEPCHBLIX CUCTEM.
Koarynsauus
5.2.3 JlabopaTopHbI NpaKTUKYM
Ne HanmeHoBaHue pasgena HaMMeHOoBaHME NABOPATOPHBIX PABOT TpynoemMKocTb,
n/n OVCLMNITVHBI yac
OnpepneneHune sHTanbLNMM pacTBOPEHUS
1 OCHOBbI XMMWYECKOW KpUCTanmmn4eckom conu, aHTanbnmm 4
TepMOANHaAMUKM obpasoBaHusi TBEPAOro pacTeopa unu
Kpuctannorngpara
TepmoanHammyeckoe onucaHue
5 XUMUHECKIX 1 da3oBbIX PacnpegeneHuve BelecTBa mexay ABymSl 4
paBHOBECUI B HeCcMeLUNBAaOLNMUCS XKUAKOCTSIMU
MHOIOKOMMOHEHTHbIX cucTeMax
TepmoanHammka pacTBOpPOB on IEHNE KOHCTAHTL! DABHOBECHS
3 3MEeKTPONnUTOB U PEAENEHWE KOHCTa paBHoBec 6
XUMUYECKON peakumnm
ANEKTPOXUMNYECKUX CUCTEM
XvMnyeckas KUHeTuKa u
4 KnHeTuka peakumm nogupoBaHus aueToHa 4
Katanms
Ancopbumsa B pacTBOpax HESNEKTPONTMTOB 6
5 TepmoavHamuka 3 Ha rpaHuLe pasaena KWAKoCTb — ras.
MOBEPXHOCTHLIX ABNEHNN Ancopbuus opraHMYecKmnx KUCNoT 13 4
BOAHbLIX PAaCTBOPOB Ha aKTUBHOM Yrie.
. Koarynauusa n yctonumBocTb ruapodoOHbIX 4
6 OcHoBHble cBoCTBa 3oneil.
ANUCMEPCHBIX CUCTEM HabyxaHue BLICOKOMOMNEKYNSIPHbIX 4
COENHEHNN
5.2.4 CamocToaTenbHas pabota obyyatowmxca (CPO)
Ne HaumeHoBaHne Bug CPO Tpyooem
pasgena gQUCLMNIvHbI KOCTb,




n/n yac
1. - NnpopaboTka maTepmnanos no y4ebHuky n 51
KOHCII. NEeKUWn;
- BbINONHEeHWe pacyeToB no nab. paboTe 1
- BblNonHeHne pacyeTos no Pr1P 2
OCHOBbI XMMWUYECKOW TEPMOANHAMUKN | - BbINOMHEHNE PACHETOB K MPaKTUYECKUM 2
3aHATUAM (pelleHne 3agay)
- NOAroToBKa K ayAUTOPHOW KOHTPOISbHOM 2
paboTe
/12,1
2. - - npopaboTka MaTepuanos Mo y4eBGHUKY U 5
KOHCTI. NEeKUWn; 3
TepmognHaMmuyeckoe onncaHme
XMMIAYECKIX 1 (hA30BbIX PABHOBECHI | - BbIMOJSTHEHNE pacyeToB Mo fab. paboTe 1
B MHOTOKOMTMOHEHTHBIX CUCTEMax - BLINONHEHME pacyetos no Pr1P 1
- BbIMOJTHEHNE PaCYETOB K MPaKTU4ECKUM
3aHATUSAM (pelleHre 3agad) /10
3. - - npopaboTka MaTepuanos No y4eOHUKY U 5
KOHCM. NeKUUN;
TepmoavHamuka pacTBopoB
SNEKTPONUTOB 1 SNEKTPOXUMUYECKUX | BbINOMHEHNE pac4yeToB no nabd. paboTe 2
cncTem - BbIMOSTHEHNE PACYETOB K MPaKTUYECKUM 1
3aHATUAM (pelleHne 3agay)
8
4 - npopaboTka maTepmnanos no y4ebHuKy n 5
KOHCTI. NEeKUWn;
- BbIMOJIHEHME pacyeToB Mo nab. paboTe 1
- MOArOTOBKA K KOJIITOKBUYMY 3
XMMUYeckas KUHeTMKa U Katanus - BbIMOJTHEHME PaCcYETOB K MPaKTU4ECKUM 2
3aHATUSAM (pelleHne 3agad)
- NOAroToBKa K ayaAUTOPHON KOHTPOSbHOMN 2
paboTe
/13
5. | TepmognHamumka NOBEPXHOCTHbIX - NpopaboTka MaTepmanoB No y4eOHUKY U 5
ABNEHUN KOHCM. NeKUUN;
- BbINOMNHEHNe pac4yeToB no nabd. paboTe 3
- BbiNonHeHne pacyetos no PP 3
- BbIMOSTHEHNE PACYETOB K MPaKTUYECKUM 2
3aHATUAM (pelleHne 3agad)
- NOAroToBKa K ayaAUTOPHON KOHTPOSbHOMN 2
paboTte
/15
6. | OCcHOBHble CBOMCTBA OMCMEPCHbIX - - npopaboTka MaTepunanos No y4eBGHUKY U
cucTem KOHCTI. NEeKUWn; 5
- BbINONHEeHNe pacyeToB no nab. paboTe 2
- MOATOTOBKA K KOSIOKBUYMY 3
- BbIMOSTHEHNE PACYETOB K MPaKTUYECKUM 1
3aHATUAM (pelleHne 3agay)
- NOAroTOBKa K ayAUTOPHOW KOHTPOSbHOM 2
paboTe
/13

6 YuyeOHO-meTOOMuYecKOe UM UHGMpOpMAUMOHHOE obecnevyeHne AUCUUNIIUHBI

(moayns)

[ns 0CBOEHUsI AUCLMMNITMHBI 00YYatoLLMIACS MOXET UCNONb30BaTh:

6.1 OcHoBHasa nuTepartypa

1. boHOapesa, J1.[1. duaundeckas n konnongHas xmmus (Teopusa n npakTuka): ydebHoe
nocobue / J1.MN. boHgapesa, T.B. MactiokoBa; BI'YUT. — BopoHex 2019. — 287 c. Pexum
poctyna: https://reader.lanbook.com/book/130212#1




2. Akynos, T. P. ®n3nyeckasa v konnongHaa xumus. / T. P. SHkynos, ®@. @. 3uHHamos [.
H. 3atHaweea— CaHkt-leTepbypr : Jlawb, 2021 - 412 c¢. Pexum poctyna:
https://e.lanbook.com/book/176871

3. ®pudpuxcbepe . A. Kypc konnoudHol xumuu. — CankTt-lNeTepOypr : flaHb, 2021 —
412 c. Pexxvm poctyna:.https.//e.lanbook.com/book/17668.

4. Akynoea, HO.[1. ®usnyeckaa xmmua. Teopuss U 3agayum [ONEKTPOHHbIM pecypc] :
yyebHoe nocobue / KO.IN. Akynosa, C.I. M3oToBa, O.B. lNMpockypuHa, N.A. YepenkoBa. —
OnekTpoH. gaH. — CaHkr-Metepbypr : JlaHb, 2018. — 228 c. — Pexum poctyna:.
https://e.lanbook.com/book/110903— 3arn. ¢ akpaHa.

5. HuemamynnuH, H.I. ®nsnyeckas n konnovaHaa xmmus: yveb. nocobue. — CaHkT-
MeTtepbypr : JlaHb, 2015. https://e.lanbook.com/reader/book/6747 3/#1

6. MNMonoBa, A.A. dnsnyeckas xummsa : y4eb. nocobme— CaHkr-lNeTepbypr : JlaHb, 2015.
https://e.lanbook.com/reader/book/63591/#1

7. @uauyeckas XUMus: MeTOOMYECKME yKa3aHUA K NPaKTUYeCKNM 3aHATUSM / BopoHex.

roc. yH-T MHX. TexHon.; coct. J1. [1. boHaapesa. — BopoHex: BI'YUT. 2022. — 36 c.
http.//biblos.vsuet.ru/ProtectedView/Book/ViewBook/6516.

8. KonnoungHas xumus: MeToanveckne ykasaHus K npakTu4eckum 3aHaTnsM / BopoHex.
roc. yH-T UHX. TexHon.; cocT. J1. [l. BoHaapesa. — BopoHex: BI'YUT. 2022. — 28 c.
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/6515.

6.2 lononHuTenbHasa nutepartypa

1. Kyopswesa, H. C. ®usnyeckas xumusa [TekcT] : yuebHunk ans 6akanaspos (rpudg MO)
/ H. C. Kyapsiwesa, J1. I'. boHgapeBa. — M. : FOpawnT, 2012. — 340 c.

2. LJykuH, E. 1. KonnoungHas XMMUA [TekcT] / E. . LLlyKnH,
A. B. lNepuos, E. A. Amenunna. — M. : KOpawnT, 2012. — 444 c.

3. N'enbmaH, M.N. KonnongHaa xumus: yueb. — CaHkT-lNeTepbypr : JlaHb, 2017.

4. dusmyeckas n konnovmaHasa xummsa [TekcT] : npakTukym : ydebHoe nocobue ansa ctyq.,
06y4. no Hanpaenenuto 270800 (rpudp YMO) / . M. Kpyrnskos [n agp.]. - CI16. ; M. ;
KpacHogap : JlaHb, 2013. - 208 c.

5. BepexHukoB, B.H. KonnomgHas xuvmumss NOBEPXHOCTHO-aKTUBHbLIX BeELLECTB
[OnekTpoHHbIN pecypc] : yyebHoe nocobue / B.H. BepexHukos, N.W. Nepmawesa, M.KO.
KpblCUH. — 3OnekTpoH. gaH. — Cankt-lMNetepbypr : Jlanb, 2015. — 304 c. — Pexum
poctyna:https://e.lanbook.com/book/64325. — 3arn. ¢ akpaHa.

6. BaciokoBa, A.H. TwunoBble pacyeTbl MO U3MYECKON W  KOSIOUOHOM  XUMUN
[OnekTpoHHbIN pecypc] : ydyebHoe nocobue / A.H. Bacwkosa, O.[l. 3agaumHa, H.B.
HacoHoBa, J1.W. NepenénknHa. — 3nekTpoH. gaH. — CaHkT-MNeTepbypr : JlaHub, 2014. — 144
c. — Pexum goctyna:.https://e.lanbook.com/book/45679 — 3arn. ¢ akpaHa.

7. BonikoB, B.A. KonnoumgHaa xumus. [MOBEPXHOCTHbIE SBMIEHUA W  OUCNEPCHble
cUCcTeMbl [OnekTpoHHbIN pecypc] : yy4ebHuk / B.A. BonkoB. — 3OnekTpoH. aaH. — CaHkT-
MeTtepbypr : JlaHb, 2015. — 672 c. — Pexum goctyna:.https://e.lanbook.com/book/65045 —
3arn. c akpaHa.

8. MameeBa, O.C. CO60pHUK 3ada4y 1 yNpaKHEHUN MO (PU3NYECKON U KOSIOUAHOM
XUMUMN: y4eb. nocobne— CaHkT-lNeTepbypr : JlaHb, 2017.
https://e.lanbook.com/reader/book/92621/#1

[Nepuoanyeckme nsgaHus:

YKypHan domsndeckomn xmmuu.

XKypHan npvknagHon xumMun.

N3BecTna BY3oB. XuMmnsa n xmummyeckas TEXHOMOMUSI.
P>XK. dunsmnyeckasa xumus.



6.3 lNepeyeHb y4yeOHO-meTOAMYECKOrO obecneyeHMA ANA CaMOCTOATENIbHOMU
paboTbl obyyarowmxcs

1. MactiokoBa T. B. ®usmyeckas v konnovagHaa XumMna [ONEKTPOHHbIN pecypc]:
3afaHua K KOSMOKBUYMam W pacyeTHOo-MpakTudecknm pabotam AOns caMOCTOSATENbHOW
paboTbl CTyAeHTOB [Ana CcTygeHToB, obydyarowmxca no HanpasneHuam 18.03.01 -
«Xumnyeckaa TexHonorus», 18.03.02 — «3OHepro- n pecypcocbeperatoime npoweccbl B
XUMUYECKOWN TexHomormm, Hedptexmmmm n buotexHonormmy», 20.03.01 — «TexHocdepHas

B6e3onacHoCcTb», O4YHOM opMbl 00yyeHuss. - BopoHex, 2015. Pexum pgoctyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1172 — 3arn. ¢ akpaHa.
2. MacTiokoBa T. B. dusmnyeckasa u konnomgHas xmmMmsa [ONeKTPOHHbIN pecypc] :

MeTogMyeckne ykasaHus ana nabopartopHbix paboT no Hanpasnenwuto 18.03.01 -
«Xummnyeckan TexHonorma» / T. B. MactiokoBa; BI'YWUT, Kadeopa dusmyeckon u
aHanuTU4ecKon XUMUMN. - BopoHex : BIrYUT, 2015. - 73 C.
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2728 — 3arn. ¢ akpaHa.

6.4 TlepeyeHb pecypcoB WHPOPMALUOHHO-TENIEKOMMYHUKALMOHHON CeTun
«UHTepHeT», He06Xo0ANMMbIX AN OCBOEHUA QUCLUNIIUHBLI (Moayns)

HanmeHoBaHue pecypca cetn «IHTepHeT» OIIEKTPOHHbIN agpec pecypca
«Pocculickoe obpasosaHue» - ghedeparibHblli nopmarn https.//www.edu.ru/
Hayy4Hasi anekmpoHHasi bubnuomeka https.//elibrary.ru/defaultx.asp

HauyuoHanbHass  uccrieGosameribCKkasi  KoMblomepHas | https.//niks.su/
cemsb Poccuu

UHgopmayuoHHass cucmema «EQuHoe okHO docmyna K | http.//window.edu.ru/
obpaszosameribHbIM pecypcam»

OnekmpoHHas bubnuomeka BI'YUT http.//biblos.vsuet.ru/meqgapro/web
Calim MuHucmepcmea HayKu U 8bicuie20o obpasosaHusi P® | https://minobrnauki.qov.ru/
lNopman omkpbimozo on-line obpasosaHusi https.//npoed.ru/

OnekmpoHHas uHgopmauyuoHHo-obpazoeamernbHas cpeda | https.//education.vsuet.ru/
OI60Y BO «BIM'YUT»

6.5 [llepevyeHb WHPOPMALMOHHbLIX TEXHONOIMW, UCNOJSIb3yeMbIX MNpwU
ocyllecTBieHUn obpasoBaTenibHOro npouecca no gucuunnuHe (Moaysnk), BKIO4Yas
nepeyvyeHb MpPOrpaMMHOro obGecne4vyeHusi, COBPEMEHHbIX npodeccuoHanbHbIX 6a3
AaHHbIX N MH(POPMAaLIMOHHbIX CMPAaBOYHbIX CUCTEM

lMpu  u3yyeHuu  OucuyurnuHbl  UCMOAb3yemcss  rfpoepaMmmHoe  obecriedyeHue,
COBPEMEHHbIE rpogheccuoHarnbHble 6a3sbl OaHHbIX U UHQOPMaUUOHHbIE CrpasoyHbIe
cucmembl: OGNOC yHusepcumema, 8 mom 4ucre Ha b6ase rnpozpaMMHOU 11amgopmbl
«Cpeda anekmpoHHo20 oby4yeHus 3KL», asmomamu3upoeaHHasi UH¢hopmayuoHHas b6a3a
«MlHmepHem-mpeHaxephbly.

Mpun oCBOEHMM AUCUMNNUHBI UCMNONb3YyeTCA JIMLEH3UOHHOE U OTKPbITOe
nporpammHoe ob6ecneuveHue — H-p, OC Windows, OC ALT Linux.

7 MaTtepmanbHO-TeXHU4YecKoe obecnevyeHne ANCUUNIUHBLI (MOAynA)

Ons npoeegeHunsA 3aHATUA NEKUMOHHOro Tumna MCNOJIb3YKOT MNOTOYHbIE ayauTOpUn
yHuBepcuTeTa, oTBevarlwne nepevncrneHHbiM Bbille TpGGOBaHl/IFIMZ




JlekUoHHbIe
ayauTopum -
NOTOYHbIE
ayanTopuu
yHUBepcuTeTa
(402, 446, 450,

Komnnekr mebenn ana
y4yebHoro npouecca.
MynbTuMeaunHasa TexHUKa:
[MopTaTtmBHbIN NpoekTop BenQ

MW519,

Hoytbyk Compaq Presario

Microsoft Windows 7, Microsoft Open License
Microsoft Windows Professional 7 Russian
Upgrade Academic OPEN 1 License No
Level#47881748 ot 24.12.2010r.
http://eopen.microsoft.com.

Microsoft Office 2007 Standart, Microsoft Open

37) CQ50, License Microsoft Office 2007 Russian
OkpaH Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com
Adobe Reader XI, (6ecnnatHoe 0)
https://acrobat.adobe.com/ru/ru/acrobat/pdfread
er/volume-distribution.html
Ons npoBegeHuss nabopaTopHbIX 3aHATUA  TPYNMNOBbLIX W WMHAMBUAYaAIbHbIX
KOHCYNbTaUUN, TeKyLlero KOHTPOSs W MNPOMEXYTOYHOM aTtTecTaumMm B pacropsikeHun

Kadoeapbl umeeTcs

AyauTtopun Anst npoBeaeHus
nabopaTopHbIX 3aHATUA (a.

436, 437, 440, 441)

Monapumetp CY-4
MonspumeTtp CM-3
pH-meTp-150 MmIT,
Bansa BogsiHasa LT-6

KanopumeTp

KomnnekT mebenu ansa XmumMmm4yeckomn
nabopaTtopum BeiTsxHble LwKadbl
PedpaktomeTtp NP®P-454
PedpaktomeTp YPJ1-4

LleHtpudpyra LUWINH -P-10
doToanekTpokonopumeTp KOK -3
doToanekTpokonopumeTp KOK -3-01
KoHueHTpaumoHHbIn KonopumeTp KOK-2

YcTaHoBKa Ansi onpeaeneHns
anekTponpoBogHocTu OK-102/1

Ha kadpegpe nmeetcs nabopaHTtckas ans obecnevyeHnsa nabopaTopHOro npakTukyma

Ayautopum ansa npoeBeneHus
nabopaTopHbIX 3aHATUA (a.

438)

natbopaTtopun
BbITsokHOM Wikady
LWkad cywumnbHbIv

Komnnekt mebenu ons Xxmmuyeckom

Becbl Macca BK-360.1,Vibra HTR-220E
AkBaguctunnaTop meguumHckmi A3-5, A3-25.
Heobxogumas nocyga n peaktumsbl

Ayantopus kadenpbl ANa camocTosaTeNnbHON paboTbl 00y4aroLmnxca

Ayantopus ansa
camo-
CaMOCTOSITENIbHOMN

paboThl (a. 439)

Komnnekt mebenu ansa
y4yebHoro npouecca.
KomnbloTepbl co cBOOOAHBLIM
JocTyrnom B ceTb NHTepHeT

Microsoft Windows 7, Microsoft Open License
Microsoft Windows Professional 7 Russian
Upgrade Academic OPEN 1 License No
Level#47881748 ot 24.12.2010r.
http://eopen.microsoft.com.

Microsoft Office 2007 Standart, Microsoft Open
License Microsoft Office 2007 Russian
Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com
Adobe Reader Xl, (6ecnnatHoe 10O)
https://acrobat.adobe.com/ru/ru/acrobat/pdfread
er/volume-distribution.html




[lononHuTenbHO, camocToaTernbHada pa60Ta o6yqarou.|,l/|xc;| MOXET OCYLLECTBIIATbCA
npu Ncnonb3oBaHUN:

PecypcHbIli LeHTP KomnbroTepbl co cBOGOAHBIM AnbT ObpasoaHue 8.2 + LibreOffice
poctynom B ceTb NHTepHeT 1 6.2+Maxima
OnNeKTPOHHLIMU BUBANOTEYHBIMI 1 Inuersuna Ne AAA.0217.00 ¢ 21.12.2017
MHAOPMALIMOHHO CMPaBOYHbIMMU r. no «beccpoyHo»
cuctemMamum.

8 OueHo4YHble MaTepuanbl Ansi NPOMEXYTOYHOW aTTecTauum obyvarowmxcs no
avcuunnuHe (Moaynio)

OueHou4Hble MaTepuansl (OM) ansa gucumnnuHel (MOAYNS) BKIIOYAOT B ceb4:

- nepeyeHb KOMMETEHUWA C YyKa3aHWeM WHAMKATOPOB [AOCTUXEHUS KOMMEeTeHUMHN,
3TanoB MX POPMUPOBAHNS B NpOLIECCe OCBOEHNS1 06pa3oBaTeNbHON Nporpammbl;

- ONUcaHue LIKan OueHNBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aaHUS UMK UHbIEe MaTepuarnbl, Heobxoanmble ANs OLEHKM
3HaHWW, YMEHUWN, HaBbIKOB;

- MeToAuyeckue Mmartepuvansl, onpegensiowme npoueaypbl OLEHUBAHUSA 3HaHWW,
YMEHUWIN, HAaBbIKOB U (UNK) OnbITa AeATENbHOCTH.

OM npeacrtaBnalTCA OTAENbHbIM KOMMMEKTOM W BXOOAT B cocCTaB pabouen
nporpamMmbl AUCLUUMNIIUHBLI B BUAE NPUNOXEHUS.

OueHouHble maTepuansl opmupytotca B cootBetcTBun ¢ N BI'YUT «[lMonoxeHne o6
OLlEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabo4yen nporpamme
AUCUMNNNHbI «PU3nyeckas u KonmomgHasa XumMmusi»

1. OpraHM3aumMoHHO-MeToANYEeCKUe AaHHble ANCUUNIIUHBLI ANA 3a04HOWN (hopMbI
oby4yeHusn

1.1 O6bembl pas3nuyHbix ¢Gopm y4yebHOM paboTbl U BUAblI KOHTPONA B
COOTBETCTBUMU C Y4EOHbIM NSIaHOM
O6wasn TpyaoeMKOCTb ANCUUNINHBI (MOAYINS) COCTaBMnseT 5 3a4€THbIX egUHUL,

Buabl y4yebHOM paboThbl Bcero PacnpepeneHnue
yacoB TPYAOEMKOCTHU
akap. no cemecTpam,

aK. v
CemecTp
5
O6wasa Tpya0EMKOCTb ANCLMNIIMHBI (MOAYyNS) 180 180
KoHmakmmHasi paboma, 8 m.4y. ayOumopHbI€ 3aHIMUus: 34,5 34,5
JNlekumn 10 10
8 MoMm Hucrie 8 hopme rpakmudeckol nod20moeKku 0 0
lMpakTnyeckue 3aHATUA 8 8
8 MOoM 4Hucrie 8 hopMe rpakmud4eckoli nod2o0moeKu 0 0
JlabopaTtopHble paboThl 12 12
8 MOoM 4Hucrie 8 hopme rpakmudeckol rnod2o0moeKku 0 0
KoHcynbTauumn Tekywmne 1,5 1,5
KoHcynbTaumm no BbINOSIHEHWIO KOHTPONbHOW paboTbl 0,8 0,8
KoHcynbTauuun nepes 9Kk3aMeHoM 2 2
Budbl ammecmauuu, 3K3amMeH 0,2 0,2
CamocmosimenbHasi paboma: 138,7 138,7
MpopaboTka maTepunana no y4ebHMKY M KOHCNEKTY NEKUMn 114,7 114,7
BbinonHeHne pacyeToB No nabopaTopHbIM paboTam. 8 8
BbinonHeHne pacyeToB K NPaKTUYECKNM 3aHATUSAM 6 6
BbinonHeHne KOHTPOnbHOM paboTbl 10 10
MoAaroToBKa K 3K3aMeHy 6,8 6,8




OLIEHOYHbIE MATEPUAITbI
anda NPOMEXYTOYHOU ATTECTALIUA

no gucuuniHe

Pusunyeckasa n KonsiongHasa Xxumus




1 NMepeyeHb KOMNETEHUUN C yKazaHMeM 3TanoB ux popmmpoBaHus

Ne Kopn dopmMynupoBka Koa n HanmeHoBaHue nHQUKaTopa AOCTMXEHUNA
n/m | Komnert KOMMeTeHuUn KOMMeTeHUUn

eHuun
1 OlK-2 OrIK-2. CnocobeH 1ok — demMoHCcmpupyem 3HaHUsi OCHO8 MameMamuku,

ucrnonb308ame
Mamemamu4eckue,
gusuyeckue, pusuKo-

U3UKU, XUMUU, rpuMeHsem ¢hu3suKko-mamemamudeckudl
annapam rpu peweHuu 3aday npogeccuoHabHoU
dessimenbHOCMU

XUMUYeECKUe,
Xumuyeckue Memodsbl
0n1s peweHus 3aday
npogheccuoHarsnbHoul

dessmernbHocmu

WN20mrk.2 — NpumeHsem 3HaHUsi OCHO8 ¢hu3uYeCcKuUX seeHul u
XUMUYECKUX MPOYECCO8, OCHOBHbIE 3aKOHbI (hU3UKU, XUMUU,
MexaHUKU 8 rpogheccuoHarsnbHol 0esmernibHocCmu

Koa n HanmeHoBaHue UHAUKaTopa
AOCTUXEeHUA KOMneTeHUun

Pe3ynbTatbl 06y4YeHus (nokasaTenu oueHMBaHUA)

W1 onk2 — demMoHecmpupyem 3HaHus
OCHO8 MameMamuku, GhU3UKU,
Xumuu, rnpumMeHsiem gu3uKo-
Mamemamudeckul annapam npu
peweHuu 3aday npogeccuoHarbHoU
desmernibHOoCMU

3HaeT: OCHOBHbIE NOHATUSA U 3aKOHbI (PU3NYECKON N KONIOUOHON
XUMumn, Heobxoanmble Ans pelleHns 3agad npodeccnoHansHon

0eATEeNIbHOCTU

YMeeT: onpeensitb Nopsiaku TEPMOANHAMUYECKUX U KUHETUYECKUX
XapaKTEPUCTUK XMMUYECKUX PeaKLMii M NpoLEeccoB

BnapeeT: OCHOBHbIMW HaBblkaMy MHTEPMNPETMPOBAHUS NMOJTYYEHHbIX
OaHHble Ha OCHOBE NPUOBPETEHHLIX TEOPETUYECKMX 3HAHWUIA MO
(P13nYeCcKom 1 KONNOUGHOM XUMUN

WNO20mk.2 — MNpumeHsem 3HaHUs
OCHO8 ¢bu3u4ecKUX s8neHuli u
XUMUYECKUX MPOUECCOB8, OCHOBHbIE
3aKOHbI QOU3UKU, XUMUU, MEXaHUKU 8
npogheccuoHanbHol essmesibHocCmu

3HaeT: OCHOBHbIE MOHATUSA U 3aKOHbI (PM3MYECKON 1 KOSIOUAHOMN
XUMUK, HeoOXoauMbIE AN peLLeHUs 3agay NpodeccnoHanbHom

0eATEeNIbHOCTU

YMeeT: NpOBOAUTb pacveTbl C UCMOJTIb30BAHNEM OCHOBHbLIX 3aKOHOB 1
ypaBHEHU (pr3nMYeCcKon 1 KONIOMAHON XMMUn

Bnageet: 0CHOBHbLIMW HaBbIKaMW MHTEPNPETUPOBAHNS NOMYyYeHHbIX
pacyeTHbIX U SKCNepUMEHTanbHbIX AaHHbIX, HEOGXOAUMbIMU B
npodeccroHansbHoOn 0eATensLHOCTH

2 [MacnopT OUuEeHOYHbIX MaTepuanoB No AUCUMUNIINHE

Ne Pasgenbl NHpekec OueHOYHbIE MaTepuansl TexHonorusa/npouenypa oLueHUBaHUS
n/n ONCLMNITUHBI KOHTpOMnu HanmeHoBaHue NeNe (cnocob koHTpons)
pyemon 3agaHun
KOMMeTeH
uum (Mnu
ee 4yacTn)
1 OriK-2 Tecmoeoe 1-3, EnarnoyHoe unu KoMmnbromepHoe
3adaHue 27,28,32, TecmupoegaHue
33 MpoueHTHaa Wwkana.
0-100 %;
0-59,99% - HeynoOBRNETBOPUTENEHO;
60-74,99% - yooBNeTBOpPUTENBHO;
75- 84,99% -xopowlo;
85-100% - oTnn4Ho.
OcHoBbI
" AydumopHasi 86-89 lposepka npenodasamenem
TEPMOIMHAMMKY KOHMpOJsibHas MpoueHTHas wkana.
paboma 0-100 %;
0-59,99% - HeyOOBNETBOPUTENBLHO;
60-74,99% - ynoBneTBOpUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4Ho.
CobecedosaHue 36-44 lposepka npernodasamernem
OTmeTKa B CUCTEME MO akaJeMUYECKON
wKkane




TepmoguHamnyec
Koe onncaHune
¢a30BbIX
paBHOBECUN

OfllK-2

Tecmosoe
3adaHue

CobecedosaHue

4,5

bnaHo4Hoe unu KoMrbmepHoe
TecmupoeaHue

lMpoueHTHaqa wkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENBLHO;
60-74,99% - yooBNeTBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnun4Ho.

45-53

lMpoeepka npenodasamenem
OTMeTKa B cMCTEME MO akageMU4ecKoit
LiKane

AydumopHasi
KOHMpOJsibHas
paboma

90, 91

lposepka npernodasamernem
lMpoueHTHaqa wkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENBLHO;
60-74,99% - yooBNeTBOpPUTENBHO;
75- 84,99% -xopowo;
85-100% - oTnnyHo.

TepmoguHammnyec
Koe onncaHune
XUMUYECKMX
paBHOBECUN

OrlK-2

Tecmoesoe
3adaHue

6-9, 29

bnaHo4Hoe unu KoMrbmepHoe
TecmupoegaHue

MpoueHTHas Wkana.
0-100 %;
0-59,99% - HeynOBRNETBOPUTENEHO;
60-74,99% - ynoBneTBOpUTENBHO;
75- 84,99% -xopowo;
85-100% - oTnnyHo.

CobecedosaHue

54-56

lNpoeepka npernodasamenem
OTmMeTKa B CUCTEME MO akadeMUYeCKom
LwKane

AydumopHasi
KOHMpOJsibHas
paboma

92, 93

lNpoeepka npernodasamenem
lMpoueHTHaqa wkana.
0-100 %;
0-59,99% - HeynOBRNETBOPUTENEHO;
60-74,99% - ynoBneTBOpUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - oTnn4Ho.

PacuemHo-
rpakmu4yeckasi
paboma

103-115

lposepka npernodasamernem
MpoueHTHas Wkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENBLHO;
60-74,99% - yooBNeTBOPUTENBHO;
75- 84,99% -xopowo;
85-100% - oTnnyHo.

Xumunyeckas
KMHEeTUKa U
KaTanus

OrlK-2

Tecmoesoe
3adaHue

10-14,34

bna+Ho4Hoe unu KoMrbmepHoe
TecmupoeaHue

MpoueHTHas Wkana.
0-100 %;
0-59,99% - HeynoOBRNETBOPUTENEHO;
60-74,99% - ynoBneTBOpUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnmn4Ho.

CobecedosaHue

57-64

lNposepka npenodasamernem
OTmeTKa B CUCTEME MO aKkageMUyYecKom
LiKane

AydumopHasi
KOHMpOJsibHas
paboma

94,95

lNpoeepka npernodasamenem
lMpoueHTHaqa wkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENBLHO;
60-74,99% - yooBNeTBOpPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4Ho.




TepmoguHamuka
NOBEPXHOCTHbIX
ABNEHUN

OfllK-2

Tecmosoe
3adaHue

15-
19,23-26,
30,35

EnarnoyHoe unu KoMmnbromepHoe
TecmupoeaHue

lMpoueHTHaqa wkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENBLHO;
60-74,99% - yooBNeTBOpPUTENBHO;
75- 84,99% -xopowo;
85-100% - oTnmn4Ho.

CobecedosaHue

65-81

lMpoeepka npenodasamenem
OTMeTKa B cMCTEME MO akageMU4ecKoi
LiKane

AydumopHasi
KOHMpoOsbHasi
paboma

96-101

lMposepka npenodasamenem
MpoueHTHas Wkana.
0-100 %;
0-59,99% - HeynOBRNETBOPUTENEHO;
60-74,99% - yooBNeTBOPUTENBHO;
75- 84,99% -xopowo;
85-100% - oTnnyHo.

OCHOBHbIe
CBOWCTBA
ONCNEPCHBIX
cuctem

OrlK-2

Tecmoesoe
3adaHue

20-22,31

bnaHo4Hoe unu KoMrbmepHoe
TecmupoeaHue

lMpoueHTHaqa wkana.
0-100 %;
0-59,99% - HeynoOBNETBOPUTENEHO;
60-74,99% - ynoBneTBOpUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnmn4Ho.

AydumopHasi
KOHMpOsibHasi
paboma

102

lMposepka npenodasamenem
MpoueHTHas Wkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENBLHO;
60-74,99% - yooBNeTBOPUTENBHO;
75- 84,99% -xopowlo;
85-100% - oTnnyHo.

PacuemHo-
npakmu4yeckasl
paboma

116-120

lNpoeepka npernodasamenem
lMpoueHTHaqa wkana.
0-100 %;

0-59,99% - HeynOBRNETBOPUTENEHO;
60-74,99% - ynoBneTBOpUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnu4Ho.
lMposepka npenodasamenem
OTmeTKa B CUCTEME MO akageMUYeCcKom
wKane

CobecedosaHue 82-85

3 OueHoYHble MaTepuanbl AN NPOMEXYTOYHOW aTTecTauum.

TunoBble KOHTPOSbHbIE 3aA4aHUA UIN UHbIe MaTepuanbl, Heobxoanmble ons
OLIeHKU 3HaHMUW, YMEHUN, HaBbIKOB U (UNN) onbiTa AEeATENIbHOCTU, XapaKTepuU3yHLnX
3aTanbl POpMUPOBaHMA KOMNETEHL U B NpoLecce 0CBOEHNA obpa3oBaTenbHOM
nporpamMmbl

[Ona OueHKn 3HaHWWA, YMEHWN, HaBbIKOB CTYAEHTOB MO OUCLUUMNIIMHE NPUMEHSAETCA
BanbHO-penTMHroBas cuctemMa oueHkn coopMMPOBaAHHOCTU KOMMNETEHLNN CTYAEHTA.

BanbHO-penTnHroBas cuctema OLEHKM OCYLLECTBISAETCA B TEYEHNE BCEro cemectpa npu
npoBeaeHUN ayauUTOPHBIX 3aHATUA N KOHTPONS caMocTosTenbHon paboTol. MNokaszatenamm OM
ABNAOTCA: TEKYLWMN onpoc B Buae cobecenoBaHus Ha nabopaTopHbix paboTax, BbINOSHEHUSA
TECTOBbIX 3aJaHWii, BbIMOMHEHME ayAMTOPHbIX KOHTPOSbHbIX paboT u cgada KONfoKBUYMOB.
OueHkn BbICTABNATCA B COOTBETCTBUM C TPadUKOM KOHTPOMS TeKylen YCneBaeMoCTu
CTyOQEHTOB B aBTOMATU3NPOBaHHYO cuctemy 6a3 gaHHbix (ACYB[) «PenTuHr ctyaeHToBy.

Obyuvatowuncs, HabpaBwun B cemectpe 6onee 60 % OT MakCMManbHO BO3MOXHOM
BanbHO-PENTMHIOBOW OLEHKM paboThbl B CEMeCTpe norny4vyaeT 3k3aMeH aBTOMaTUYeCKu:



60-74,99% - yooBneTBOPUTESLHO;
75- 84,99% -xopoLo;
85-100% - oTnun4Ho.

CtyoeHT, HabpaBLLMK 3a TekyLyto paboty B cemecTtpe MeHee 60 %, T. K. HEe BbINOMHUI
BClO paboTy B cemecTpe no 06 beKTUBHBIM NpuynHam (6onesHb, ouumnanbsHoe ocBoboxaeHne
M T.N.) gonyckaeTcs LO 9K3aMeHa, Of4HaKo eMy [AOMOSIHUTENbHO 3a4altTCs BOMPOCHI Ha
cobecepoBaHun NO pa3genam, BbIHOCMMbIM Ha 9K3aMeH.

ATTecTauma olyvarollerocs no AUCUMNANHE MPOBOAUTCA B (hopmMe TeCTUPOBaHUA U
npegycmaTpmBaeT BO3MOXHOCTb nocreaywouwero cobecegoBaHust. Ok3aMeH MNPOBOAUTCH B
BMOe TeCTOBOro 3agaHus unun cobecenoBaHus.

Kaxgbih BapuaHT TecTa BKNOYAET 25 KOHTPOSbHbIX 3a4aHUN, N3 HUX:

- 14 KOHTPOSbHbIX 3a4aHUN Ha NPOBEPKY 3HAHWNA;

- 6 KOHTPOJIbHbIX 3a4aHUN Ha NPOBEPKY YMEHWUN;

- 5 KOHTPOSbHbIX 3a4aHUN Ha NPOBEPKY HaBbIKOB (PELLEHNE KOHTPOSbHbIX 3a4ay).

B cnyyae HeyOoBneTBOPUTENbLHON COa4Yu dK3aMeHa CTyAeHTY npefocTtaBnseTcs npaso
NOBTOPHOW CAayM B CPOK, YCTAHOBJSIEHHbLIN ONSA NUKBMAALMM aKaAeMUYeCcKon 3aL40SMKEHHOCTH
no wurtoram cooTBeTCcTBylOWEen ceccun. [lpn NOBTOPHOW cOadYe 9SK3amMeHa KOnmn4ecTBO
HabpaHHbIX CTyAeHTOM 6annoB Ha NpeablayLeM 3K3aMeHe He yYnTbIBaeTCs.

3 OueHo4HbIe cpeacTBa ANSA NPOMEXYTOYHOW aTTecTauum

3.1 Tecmbl (mecmoebie 3adaHusl)

Wugpp u HaumeHoeaHue komnemeHyuu OFIK-2. CriocobeH ucrnosib3oeame
MamemMamudecKue, pusudeckue, pusuKko-xumudeckue, Xumudeckue MmemoOdb! 05151 pelweHus
3aday npogheccuoHanbHol dessimesibHocmu

Ne npaBI/IJ'IbeIVI TecToBOE 3agaHue C BapuaHTamu OTBETOB U NPaBUbHbIMKU OTBETAMU
3agaHnda OTBET

A (Ha BbIGOP OQHOrO NPaBUNBLHOIO OTBETA)

01 1 M3meHeHWe aHTanbnnm 1 BHYTPEHHEN 3Heprum Ang npoLeccoB B uaeanbLHOM rase
CBSI3aHbl ypaBHEHNEM:

1) AH = AU + AnRT,
2) AU = AH + AnRT,
3) AH =AU +R,
4) AH=AU-R.

02 1 .
[na peakuuy npoTekaroLLen B CTaHAAPTHBIX YCIOBUAX

BCaO(TB) + 2A|(TB) = A|2O3(TB) + 303(73)
AH n AU cooTHocaTcs:
1) AH = AU
2) AH> AU
3) AH< AU
4) AH < AU

03 3 _ .
CraHpgapTHas TennoTta obpasoBaHus 3TunoBoro cnupta npu T = 298 K — 310 Tennoeon

adhdheKT peakumu:
1) CH3CHO(,—) + H2 = CszOH()K) + AH1
2) C2H4 + H20 = CszOH(,K) + AHZ
3) 2C + 1/202 + 3H2 = C2H5OH(>K) + AH3
4) 4C + 02 + 6H2 = 202H5OH()K) + AH4

04 4 da3oBbI Nepexon OCyLLECTBIAETCSA Npu
1) p = const;

2) V = const;

3) T = const;

4) p, T = const.

05 6 Yuncno cteneHen cBobobl CUCTEMBI, HA KOTOPYH BIMSAKOT TONbko P n T




paccynTbiBaeTcd no cbopmyne:

a)C=K-d-n 6) C=K-0d+2
B) C=d—-K+n NC=0-K+2
06 Ina peakuymm CO+H,O = CO, +H, kOHCTaHTa paBHOBECUS UMEET BblpaXkeHne
1 ) K= M
Cco Cho
Ceo CH20
QK="
Ccoz CH2 )
3)K=Cco, Cn,
07
[Mpun yBEnM4eHun gaBneHnsi B cucteme
280,(r) + O,(r) < 2S04(r)
YBENUYMTCS BbIXOS ...
1) SO, n 0O, 2) 0O, 3) SO, 4) SO3,
08 . y y -
Ecnu ons HekoTopol naeansHOW roMoreHHon obpaTnmon peakummn A,G° < 0, TO BEpHbIM
ABMNSETCH yTBEPXAEHUE, YTO ...
1) peakums HaxoamTcsa B paBHOBECUM
?) B paBHOBECHOMN cMecu npeobnafatrT UCXOOHbIE BellecTBa
3) B paBHOBeCHOMN cMecu npeobnagatoT NPOAYKTbl peakLmm
4) KOHCTaHTa paBHOBECUS PeaKLUN MeHbLUE eANHULbI
09
[nsa peakuumn
CO(r) + HO(r) < COy(r) + Hy(r)
¢ TennosbiM acdhektoM AH = — 41,2 k[Ix paBHOBeC/Ee CMECTUTCS BMPaBO MNpu ...
1) yBenmyeHun Temnepatypsl
?2) NOBbILLEHUN AaBMEHUS
3) yMeHbLLEHNM TeMnepaTypbl
4) yMeHbLUEHUM JaBNeHns
10 [na anemeHTapHON peakummn 2NO(r) + Oy(r) = 2NOy(r)
ypaBHEHUE 3aKOHa OEVNCTBYIOLLMX Macc NMeET BUA ...
1) v =key, 2) v = keyyeo,
) v= kc,z\,oco2 4) =k2cy,c,,
" Mpn yBenuyeHnn gaBneHns B cUcTemMe B 2 pa3a CKOPOCTb 3fIeMEHTapHON peakumm
2S0, + O, = 250, yBENMUYnTCA B pa3
1) 2 2)6 3)4 4)8
12 BelLecTBO, U3MEHSAIOLLIEE CKOPOCTb XMMUYECKON peakuun Ha3blBaeTcs
a) aKkTMBaToOpOM 0) kaTanMsaTopom
13 XrMunyeckas peakums NpoTekaeT Mexay pacTBopaMu xropuaa kanus n HutpaTa
cepebpa c koHueHTpauunsamm 0,2 n 0,3 MOJIb/AM® COOTBETCTBEHHO, KOHCTaHTA CKOpoCTH
k =1,510" gm-monb"-c”, Toraa ckopocTb peakumm paBHa Monb/(am>-c)
1)9-10° 2)6-10 3)9:10° 4) 910"
14 TemnepaTypHbI KOSPULIMEHT CKOPOCTM peakunm paBeH 3. CKOPOCTb peakumn, npu
noBbiweHun Temnepatypbl oT 300 °C go 340 °C yBenvunBaeTcs B pas
1) 27 2)12 3) 81 4)9
15 YpaBHeHVe n3oTepMbl JIeHrMiopa COOTBETCTBYET ... aacopbuum
1) MOHOMOREKYNSIPHON,
2) NONMMONEKYNSAPHOMN,
3) nobon.
16

M3oTepma agcopbumm JleHrMmopa coOTBETCTBYET PUCYHKY:




17 3
ypaBHeHI/Ie J'IeHrwopa, onucbiBawLlee N3oTepmy a/:l,cop6u,v|v|, npn HU3KNX

KOHLUEHTpaUunAax aﬂ,COp6V|pyeM0rO BellecTBa NnpuHMMaeT BU ...
KC
1) U *1+KC ,
I'=1, ’
I'=r,Kc
_ KC
_1+KC

2)
3)
4) ©

18 3 .
Ons yoaneHus npymecein cheHona u3 Boabl LierecoobpasHo BbiGpaTh

1) KAMeHHbI yronb
2) cunvkarenb

3) aKTUBHbIN yronb
4) ueonut

19 2 o
,D,I/ICI'IepCHaﬂ cuctemMa, coctosdLlan U3 AByX B3aMMHO HEPACTBOPUMBbIX XKUOKOCTEMN,

HasblBaeTcs
1) cycneHsus
2) amynbcust
3) 30mb

4) nacta

20 1 .
Mpouecc HabyxaHusi NONMMEPOB NpoTeKaeT B ABe cTagun. Ha nepBoii ctagum npu

rMapartaumm nonmmepa pacTBopuUTenem
1) BblAENsIETCA TennoTa HabyxaHus

2) He BblgenseTcs TennoTa HabyxaHusi

3) yBennumBaeTcsa o0bemM nonvmepa

4) nornowaeTcs 60nbLIOE KONMYECTBO PAaCTBOPUTENS

21 2 JInopoBHbIE KONNOMAHbBIE CUCTEMbI TEPMOANHAMNYECKU
1) ycTonumsbl,

2) HeyCToN4mBHl,

3) OAHO3HAYHOro OTBETA HET.

22 3 YacTtuubl MOHOAUCNEPCHBIX CUCTEM NMEKOT OANHAKOBLIE:
1) npupogay,

2) dopmy,

3) pasmep.

b (Ha BbIGOP HECKONBKUX NPpaBUIIbHLIX OTBETOB)

23 1,3,5 K noBepXHOCTHO-aKTMBHbLIM BELLECTBaM OTHOCHATCS:
1) CH3COOH,

2) HCl,

3) C,H50H,

4) NaOH,

5) CH;CH,COOH.

24 2.4 [nsa ancopbuMOHHOro OcyLLeHMs BO3ayXa cneayeT Ucnonb3oBaTh ...
1) aKTMBHbIN yronb, 2) cunukarens,
3) KAMEHHbIV yronb, 4) LeonuT.

25 13 AncopbLmoHHas eMKOCTb aacopbeHTa 3aBUCUT OT ...
’ 1) Temnepartypsbl,
2) KOHUEeHTpaumn agcopbeHrTa,
3) npupoabl agcopbeHTa,

4) npupogbl agcopbTmBa.




26 1,4 OnNeKTPOKNHETUYECKUNE SABMEHUS, CBSI3aHHbIE C NepeMeLLeHneM YacTuL, AucnepcHoOn
¢asbl — ...
1) anekTpodopes;
2) 3reKTpooCMoc;
3) noTeHuman npoTekaHus;
4) noTeHuman ceguMeHTauun.
B (Ha cooTBeTCTBME)
27 1-a CooTBeTCTBUE MEXAY YCITOBUSMI NPOTEKAHWS NPOLLecca U ypaBHEHNEM NEPBOrO
2-6 3aKoHa TepMOANHAMUKMU:
3-8 1) V = const a)0 =AU,
4 2) p = const 6)0 = AH ,
3) T = const B)O=4A4,
4) Q = const NAd=-AU.
28 S ,S.,S OHTponuMs BellecTBa B XXUMAKOM ra3aoobpa3HOM 1 TBEPOOM COCTOSIHUM yBENUYMBAETCS B
paay: Sz 9S9fc’Sm@-
29 1-a CooTBeTCTBUE MEXAY XMMUYECKON peakumen n KOHCTaHTOM paBHoBecusl. BelecTBa
2-6 HaxogATCs B ra30006pa3HOM COCTOSIHUN:
3-8
P2
1).2A+B=2C a. K, = 2C ;
PA PB
FePp
2). A+2B=3C+D 6. K, = > ;
PAPB
FePy
3).2A=B +2C B. K, = >
PA
30 é_g CocTtaBHble YacTv muuennsl ruaposonst Fe(OH ), :
B-8 A mFe(OH), a arperat
[-r x _
3 {mFe(OH)3 nke’ (3n - x)Cl_ }+ xCl 6 muuenna
B mFe(OH),nFe™* B AP0
r {mFe(OH)3 nFe’ (3n - x)Cl_ }+x ryactmua
31 1-3-2
Mopor koarynsauum 3ona cynbguaa UmHka, cTabunmampoBaHHOro ZnSQy,
3NEeKTPONMTamMun yMEeHbLLAETCs B pAay:
1) KCl, 2) Na3PO4, 3) NaZSO4.
[ (oTKpbITOro TMna)
32 N30MMPOBaH | DHTPONUS SABMASETCH KpUTEPUEM HamnpaBlieHWs MPOLECCOB B( ) cucteme.
HOW
33 HYITH0 OHTpONUs NpaBuIibHO 00pPa30BaHHOrO KpMUcTanna npu NpuoénmxeHnn kK abCcontoTHOMY
HYI cTpemuTea K ( ).
34 kaTanusaTtop | ( ) — BELLEeCTBO, KOTOPOEe yBeNUYMBaET CKOPOCTb peakuuu, 1 BocCTaHaBnNnsaeT
nocrne peakumm CBoM XMMMUYECKMIA COCTaB.
35 agcopbums CamonpounsBoribHOE KOHLEHTPMPOBaHME BELLECTBA HA MOBEPXHOCTM pa3aena a3
HasbiBaeTcsa ( ).

3.2. CobecepoBaHue (BONpoChl K IK3aMeHY, KOJNNTOKBUYMY)




WWugpp u HaumeHoeaHue komnemeHyuu: OlK-2. CriocobeH ucronb3o8ams
MamemMamudecKue, pusudeckue, pusuKko-xumudeckue, Xumudeckue MmemoOdb! 05151 pelweHus
3aday npogheccuoHasibHol 0esimesibHoCmu.

Ne dopmynupoBka Bonpoca
3afaHus

36 | HaYano TepmMoanHaAMUKN, ero MaTeMaTmyeckass opMynmnpoBKka.

37 TennoemkocTb, M3obapHasi U M30XOpHasa TENIOEMKOCTMU.

38 dopmynupoBka 3akoHa ['ecca.

39 3aBucMMOCTb TennoBoro adpdekra peakuumn ot Temnepatypbl. 3akoH Kupxrodda.

40 Il Hayano TepMoauHaAMUKK, ero MaTemaTtumyeckass PopMynmupoBkKa.

41 PacyeT nsmeHeHus SHTpoONnn B XUMNYECKON peakLmm

42 ABconTHOro 3HaveHusa sHTponun. MNoctynart MNnaHka.

43 M306apHO-n30TEPMUYECKNA TEPMOANHAMUYECKUI NOTEHLMAT, ero NpUMEHeHne ANns onpeaeneHus
BO3MOXHOCTU NPOTEKaHMUS XMMUYECKON peakLmu

44 M30XOpHO-N30TEPMUYECKUI TEPMOAUHAMUYECKMIA NOTEHLMAN, ero NpUMeHeHne ansa onpeaeneHus
BO3MOXHOCTW MNPOTEKaHUS XUMNYECKON peaKkLmu.

45 [MoHATME XMMMYECKOro NoTeHuunana.

46 Ycnosue TepMoguHaMN4ECKOro paBHOBECUS B pacTBopax YpaBHeHue [[nbbca-[iorema.

47 XUMUYECKMI NOTEHUMAN KOMMOHEHTA naeanbHOro pacteopa

48 XvMMYeckUn NoTeHLmMan KOMNOHEHTa peanbHOro pacTeopa.

49 YcnoBue paBHOBECUS B reTeporeHHblx cuctemax. Teopema u npasuno ¢as M'mb6ea.

50 OpHOKOMNOHEHTHblE cucTeMbl. YpaBHeHue coctosiHug KnaneripoHa-Knayanyca.

51 [ByXKOMNOHeTHbIe cucTemMbl. 3akoH Payns.

52 TpexKkoMnoHEeHTHbIE cUCTEMbI. 3aKOH pacnpeaeneHns BeLLlecTBa Mexay ABYMS
HEeCMELUMBAaLLUMUCS XXUAKOCTSMU

53 [MoHATHE 1 BUABI KONNUraTMBHBLIX CBOMCTB paCTBOPOB HEMNETYYMX BELLECTB.

54 V3oTepmMa XMMNYECKON peakLmu.

55 KoHCTaHTbl paBHOBECUSI XUMNYECKUX peakunin. CBA3b MeXay KOHCTaHTaMu B naeanbHbIX CUCTEMAX.

56 BnusHne TemnepaTypbl Ha XuMUYeckoe paBHoBecue. N3ob6apa XumMu4eckon peakumm.

57 CKOpOCTb U KOHCT@HTa CKOPOCTU XMMUYECKOW peakLuu.

58 dopmanbHble KUHETUYECKUE YPaBHEHUS OOHOCTOPOHHUX peakLmii NepBoro nopsaka.

59 dopmarnbHble KUHETUYECKUE YPaBHEHUS OOQHOCTOPOHHNX peakLMii BTOPOro nopsiaka.

60 OcoBEHHOCTN KNHETUKM CITOXKHbBIX peakLui.

61 3aBMCMMOCTb CKOPOCTU peakumm OT Temnepartypbl. YpaBHeHe AppeHnyca. QHeprus aktueaumm.

62 3aBUCMMOCTb CKOPOCTU peakumm OT TemnepaTypbl. QHEPrns akTMBaLMK.

63 OCHOBHbIE MOHATUS 1 BUAbI KaTanu3a. [OMOoreHHbIN Katanus, Ha NpUMepe KUCNOTHO-OCHOBHOTO.

64 OcCHOBHbIEe NOHATUS 1 BUAbI KaTanusa. OCobeHHOCTM reTeporeHHOro Katanmaa.

65 [MoHATUE 1 XapaKTepuUcTMKa AUCNEPCHbIX CUCTEM.

66 [MoBepXHOCTHAs SHEPrns 1 NOBEPXHOCTHOE HaTSXKEHUE.

67 [MoHATHE 1 BUAbI NOBEPXHOCTHbIX SBNEHUN.

68 Agcopbums kak NOBEPXHOCTHOE siBneHne. PyHaameHTanbHoe ypaBHeHve agcopbunu M'mbbcea.

69 Teopusi MoHOMORNekynsapHou agcopbunn JleHrmiopa. MNpegensHasa agcopbums.

70 OcobeHHOCTb aacopbumm Ha Mexda3HoW NOBEPXHOCTM XuakocTb-ra3. CtpoeHue n ceonctaa NAB.
YpaBHeHue LLnuikoBckoro.

71 OcobeHHocTM agcopbuns Ha TBepaom agcopbeHTe. AgcopOumsi rasoB Ha TBEPAON MOBEPXHOCTMU.

72 Ancopbumm Ha TBEpPAO NOBEPXHOCTN KOMMOHEHTOB pacTBOpPoOB. MornekynspHas 1 MoOHHas
agcopbuwmsi. IoHHbI 0GMEH.

73 [NoHATMe cMavnBaHUsA 1 aaresvnu.

74 [pnYrHbI BO3HMKHOBEHUSA 3apsga Ha NOBEPXHOCTU YacTuL.

75 CTpoeHune [BONHOrO 3NEKTPUYECKOro cnos no Teopumn LLitepHa. QnekTpokMHETUYECKMIA NoTeHUnan.

76 Buabl aN1eKTPOKMHETUYECKUX SIBIIEHUA B ANCMNEPCHBIX CUCTEMAX.

77 CtpoeHune myuenn ruapocobHbIX 3omner. BrnivsHue pasnuyHbix paktopoB Ha noTeHumansl 43C
MuLens.

78 KnHeTnyeckas yCTOMYMBOCTb M CeANMEHTaLMs AUCNEPCHbBIX CUCTEM

79 ArperaTmBHasa yCTOMYMBOCTb M KOarynsaums UCnepcHbIX CUCTEM.

80 KuHeTunka koarynsauun. Teopus CmonyxoBckoro. beicTpas n MmegneHHas Koarynsaums.

81 BrnnsiHue anekTponutoB Ha koarynsaumio. KoHUueHTpauMoHHas Koarynsaums.

82 JInodpunbHble 1 NModobHbIE AUCNEPCHBLIE CUCTEMBI.

83 [MoHATME QUCNEepCHbIX CUCTEMbI TUMNA «KTBEPA0E B XUAKOMY: 30/, refnn, CycneH3un, nacTbl.

84 BbicokomonekynspHble COeAVHEHNS U NX PacTBOPbI KaK ANCMEPCHbIE CUCTEMBI.
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| HabyxaHve BMC.

3.3. 3apaum (K KOHTpPONbHOMN paboTe, KONNTOKBUYMY)

Wughp u HaumeHoeaHue komnemeHyuu: OlK-2. CriocobeH ucronb3o08ama
MamemMamu4yeckue, husudeckue, pu3uKo-XUMUYECKUEe, XuMudeckue MmemoOdb! Orisl peLeHUst
3aday npogheccuoHaribHou desimesibHoCmu.

Ne
3agaHus

dopmynupoBka 3agaHus (ycnosue 3agadn)
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Paccuntatb TennoBon addekT peakuun: 2NO, << O,+2NO, npoTekawoLen B ra3oBon gase npu
700 K (AH700).

PeweHue:

1. PaccuntbiBaem TtennoBon agdekT peakumm npum 298 K

AH oo =0 +2:91,26 - 2:34,19 = 114,14 k[ = 114,14-10° Ox.

2. PaccuuTbiBaeM Tennoson agdekT peakumm npu 700 K,

MPUHSIB, 4TO AC_p = AC; 4 = const.

[ns aToro paccynTbiBaeM U3MEHEHMEM TEMNOEMKOCTH B peakumm:
AC, =229,58 +29,37 - 2 36,66 = 15,21 [lx/K,

1 3aTeM TensmoBon 3deEKT (SHTaNbMMIO peakunn):

A H3, =114,14 10° + 15,21 (700-298) = 120,25 k[Ix.
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OnpeaenuTb, Kakoe KONMYECTBO TEMMOTbI HYKHO 3aTpaTUTb Ha pasnoxeHue 5 kr Na,COs;,
npoTeKatoLLee No ypaBHEHUIO
N32003 = NaZO + COz,
Ha OCHOBaHWUW CNeayLMX AaHHbIX:
Na,COj; + SiO, (kBapu) = Na,SiO3 + CO,, AHq = 81,04 k[x/monb,
Na,O + SiO, (kBapy) = Na,SiO;, AH> = =243 ,17 k[x/monb.

PeweHue:
Vcnonb3yem TEpMOXUMUYECKNE YPABHEHUSI 1 COCTABMSIEM TEPMOXUMUYECKUIA LIMKIT, BbIUMTAEM U3
NnepBOro TEPMOXMMMUYECKOTO YpaBHEHMWS BTOPOE:
AHS =81,04 — (-243,17) = 324,21 k[x/Monb.
Ha pasnoxeHune 5 kr Na,CO;
AHC =324,21 *5000/106 = 15293 k[x.
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Paccuutatb nameHeHnune aHTponum 10 kr Bro npu ero HarpeBaHum oT 173 go 373 K. Heobxogmmblie
OaHHble B35ITb U3 CNpaBoOYHMKa.

PeweHue:
PaccuntbiBaem nameHeHne aHTponuu npoueccos ansa 1 monb Bro.
1. . HarpeBaHue tBepgoro Br, o1 173 po 266 K, emy cootBeTcTBYET AS;.

AS, = Clin T 2107710220 4633 A%
T, 173 MoJb - K
2. TnaBneHue Br,, emy cooTBeTcTBYET AS>.
ASZZAH““ :10600 39,85 JIx ,
T, 266 Moib - K
3. HarpeBaHue xugkoro Br, oT 266 go 332 K, ASs.
AS, = C¥InLx =737 1n 2 —16,33 2K
"T, 266 Moib - K
4. WcnapeHue Br,, AS,.
AS, = AH _ 20700 6235 Jx ,
T 332 MOJIb - K

K

5. HarpeBaHue razoobpasHoro Br, o1 332 go 373 K, ASs.




AS, = C'ln 2 236,010 37> = 4,19 VF__
T 332

K

moib - K
PaccuntbiBaem cymmapHoe nameHeHune aHtponuu 1 monb Brs.
AS'=AS, +AS, + AS; + AS, + AS,

JIx

AS'=46,33+3,985+16,33+62,35+4,19=169,05
Moub - K

PaccunteiBaem nameHeHne aHtponum 10 kr Bro.

As = A5 10990 1057915 I[%

b
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Mcnonb3ys cnpaBoyHble AaHHble U ypaBHeHUe MMb6ca-lenbMronbLa, caenatb BbIBOA O
BO3MOXXHOCTM CaMOMNPOU3BOIIbHOrO npotekaHus peakumm CO,(r) + Hy(r) = CO(r) + H,O(r) npu 101,
3 kMa n 298 K.

PeweHue:
1. PaccuntbiBaem Tennosou acpdekT peakunn npu 298 K,

A Hy =—110,53+241,81—(-339,51) = 470,79 xJ{/M0b .

2. PaccuuTbiBaeM n3aMeHeHue aHTponuu peakumm npm 298 K no ypaBHeHMo
A,S%g = (197,56 +188,72)— (213,66 +130,52) = 42,1 T/ (Mo - K

3. PaccuntbiBaemM nameHeHue n3obapHO-n30TepMmnyeckoro notTeHuyunana (3Heprum Mmbo6ca)
peakuum npu 298 K:

A G2 =470790 — 298 - 42,10 = 458,3 kJIx/MOIb.

Mockonbky A, G,e >0 camonponsBonbHoe npoTekaHue peakumm He BO3MOXHO.

90

NaBsecTHO, 4To npn O °C yaenbHas sHTanbNus nnasnexus neaa 333,5 [/r, yaenbHble 06beMbl
XUOKkon u TBepaon Boabl pasHbl Vy, = 1,0002 M m V;=1,0908 cM’/r. Paccuntath nameHeHue
[aBMNEeHNs MPX U3MEHEHUN TeMnepaTypbl NnasneHus nobaa Ha 1 °.

PeweHue:

[ns pacyeTa nsamMeHeHus OaBrneHus Npyu U3MeHeHUn TemMnepaTtypbl ha3oBoro nepexoga
ucnonb3yem ypasHeHne Knayaunyca-KnanenpoHa:

dp _ ApH

dT' T -AVy,

rae AV, — vn3MeHeHve o6bema BelecTsa npy NnasneHum
AV, = Vi— V; =1,0002 — 1,0908 = —0,0906 cm’/r = — 9.06-10° m°/r.

d,
Mpumem, yto —ng n Torga,
dT AT

333,5

= —1=-1348-10"TTa/K .
273,15-(-9,06-107")

Ap
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Mcnonb3ays cnpaBoyHble AaHHbIe OLIeHUTL JasneHune napa 6eHsona npu 25 °C.

PeweHue.
1. BeinucbiBaeM 13 cnpaBoYvHuKa Temnepatypy kuneHusa 6eH3ona npu gasneHun pq = 101320 MMa,

T;=80,1°C = 353,25 K vt sHTanbnuio ncnapenns A, H = 31,1 kIx/Monb.
(SHTanbNMIO NCNapeHns MOXHO TakkKe paccymTaTb No npasuny TpyToHa
A,..H =88-353,3=311x/x/Moimb.)
2. PaccuutbiBaem aasneHune napa 6exsona npu 25 °C.

n_ 22 ~ 31100 11
101320 8,31 (353,25 298,15/




Inp, = 9,565 n p, = €”°°°=14257 Na.
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Mcnonb3ys cnpaBoYHble AaHHbIE, paccymMTaTb KOHCTaHTYy paBHOBECUS peaKLmu

CHy (r) + CO, (r) = CH3COOH (r) mpn 298 K.

PeweHue.

BoeinucobiBaem ctaHpgapTHble aHeprum [mb66ca obpasoBaHns yH4aCcTHUKOB peakuunm (A ngg&l.)l/I:B
CMpaBOYHUKA U pacCcYmUTbiBaeM M3MeHeHne aHeprum Mnboca xmmmnyeckon peakumm npu 298 K.

A, G =—376,68 — (—50,85—-394,37) = 68,54 kI>x/Monb = 68540 [I>x/MOIb.
PaccunTtbiBaeM KOHCTaHTy paBHOBecus peakuun K,

A o
K =exp _AGu =exp 68540 =9,55-107".
g RT 8,31-298
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Mcnonb3ys cnpaBoYHble faHHbIE, paccYuTaTb KOHCTaHTbl PABHOBECUS peakLnn

CH, (r) + CO, (r) = CH3COOH (r) npun 400 K.

PeweHue.

BbinucbiBaem cTaHgapTHbIE 3HTaNbNMK 06pa3oBaHUS Y4aCTHUKOB peakuum (A fH ;’98 i) u3
CrpaBOYHMKA N pacCYUTbIBAEM N3MEHEHME SHTaNbMNN XMMUYECKO peakuun npm 298 K (Aergx):

A Hjy =—434,84—(-74,85-393,51) = 33,25 x/Ixx/Monb = 33250 JI/MoIb.

Mockonbky TemnepaTypa U3MEHSIETCS HE3HaUUTENBHO, MOXHO NPUHATL, YTO TEMNNOBOW 3a(hEKT B
nuTtepsarne 298 — 400 K nocTosHeH, Torga paccuntbiBaeM KOHCTaHTy paBHOBeCUs peakuun K, npu
400 K.

AH’(1 1
an,T2=1nK nt+t—" (———}
’ MR ATT
33250 1 1
831 {298 400
Kp,400 =exp(—24,25)=2,93- 107"t

InK, ,,=1n955-10" +

j: ~24,25,
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OnpepnenuTb NOpPAaoK 1 KOHCTaHTY ckopocTu peakunm 2NCl; — N, + 3Cl,. KoHueHTpaunm Cl;, B
NornoTUTENbHOM pacTBOpE NpMBeaeHbl B Tabn.

Bpewms 1, MUH 4 6 22 0

KOHLLeHTg)aLI,I/Iﬂ Cly,
Monb/am 3,0 3,9 7,8 8,55

PeweHue.

I'Ipep,nono>|<|/|M, YTO peaKkuua nepBoro nopsaaka.

1 ) 8,55

=0,108 Mun ',

1 n———
4 8,55-3,0
1 1 8,55

2 n———"2
6 855-39

_ L, 855
22 8,55-7.8

=0,102 mun ',

k, =0,111 mun"".

Peakumsa 1-ro nopsagka, Tak Kak KOHCTaHTbl CKOPOCTU MMEKT CTaTUCTUYECKOE OTKNOHEHUS OT
cpegHero sHa4veHus.

Paccuntaem KOHCTaHTY CKOPOCTM peakuun, Kak cpegHeapnugpmeTnyeckoe 3Ha4YeHmne:
0,108+0,102+0,111) .
=0,107 Mmua .

3

A
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Bblunmcnnte aHepruto aktuBauum (E,) peakumm PH; — P, + 3/2H,, ecnn npu Temnepatype T; = 953




K koHcTaHTa ckopocTtu k1 = 0,0183, a npu T, =918 K cooTBeTcTBEHHO k> = 0,0038.
PeweHue.
1. QHepruo akTMBaLMM paccuMTbIBAEM MO YpaBHEHMO AppeHunyca

~8,31-953-918-1n(0,0183/0,0038)

E =
‘ (953-918)

=326507 Jix/MOJb.
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Paccuntatb gaBneHne HacbIWEHHOro napa Hag Kannsamu Bogbl ¢ gucnepcHocTtbto 0,1 HM npu 298
K. [laBneHne HacblLWEeHHOro napa BoAbl Haj NSIOCKOM NOBEPXHOCTLIO Npu aTon TemnepaType 2338
MNa, nnoTHocTb BoAabl 0,998 r/cwls, NoOBEPXHOCTHOE HaTsKeHue Boabl 72,7 M,EI,>+</M2.

PeweHue.

BrnuvsiHne KpuBM3HbLI NOBEPXHOCTM Ha AaBIIEHNE HACLILLEHHOTO Napa OnnCbIBAaeTCs YpaBHEHNEM
KenbBuHa:

P _20M2D _ 2-0,0727-18-107-2-10°
p, RIp 998-8,31-298

=0.21.

L 123
Py — cTeneHb nepechbiweHusa n p = 1,23-2338 = 2875 MNa.
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Paccuutatb paboTy agresuun ptytu k ctekny npu 293 K, ecnuv kpaeBomn yron cMavyvMBaHnsa paBeH
130°, NOBEPXHOCTHOE HaTshKeHue pTyTn 475 M,D,>|</M2.

PeweHue.
PaboTta agresuu paccumTbiBaeTCs No ypaBHeHMto KOHra:

W, =0,4751+cos130)=0,171Ix/r.
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Paccuntatb MexdasHoe HaTshKeHne pTyTu Ha rpaHuue ¢ BoaHbIM pacteopoM MAB ¢
KOHUeHTpaumen 0,1 |v|oru>/,u,|v|3 7] TemnepaTXpe 298 K. N3BecTHO, 4TO NpeaensHasa agcopbuus MNMAB
Ha NOBEPXHOCTM PTYyTU cocTasnseT 8,3:-10° MOMb/M?, KOHCTaHTa agcopbunoHHOro paBHoBecus 5,
MexasHoe HaTSKeHue pTyTK Ha rpaHuue ¢ Bogon coctasnget 0,373 [Ix/M>.

PeweHue.
MexasHoe HaTs)KeHWe PTYTU Ha rpaHuLie C BOAHBIM PACTBOPOM PaCCUUTLIBAETCS MO YPaBHEHMIO
Wmwkosckoro: &, —o = B-In(1+ Kc),

roe cg, © — NOBEPXHOCTHOE HaTsXKEeHNE pacTBOPUTENS U pacTBOpa COOTBETCTBEHHO; B, K —
KOHCTaHTbl YypaBHEHMS.

KoHcTaHTy B paccuutbiBaeM 13 ypaBHeHus: B = [, RT.

B =8,3-10°8,31-298 = 0,02055.

PaccuntbiBaem MexdasHoe HaTsSKeHne pTyTu:

0=0,373-0,02055-In(1+5-0,1)= 0,365 [/
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Mpu Temnepatype 293 K 1 KOHLEHTPaLMV NPONMOHOBON KUCMOThI B pacTBope 100 Mornb/m®
N3BECTHbI KO3 pu1LmeHTbl ypaBHeHus Lnuikosckoro: B = 12,8 10° ,D,)K/Mz, K= 7,16-10'3 M%/mMonb.
OnpenenvTb NOBEPXHOCTHYH aKTUBHOCTL MPOMMOHOBOW KUCHOTbI.

PeweHue.
[MoBepxHOCTHas aKTMBHOCTb g onpeaenseTcs kak

__[do
g dC c—0

1 MoxeT BbITb paccunTaHa no popmyrne, nonyyvyeHHon anddepeHUnpoBaHMemM ypaBHEHNSs
LUniikoBCKOro, OnMuchIBalOLLErO M30TEPMY NOBEPXHOCTHOrO HaTSXKEHUS:

o, -0 =BIn(l1+ Kc)

d BK  12,8-107-7,16-107° _ .
_do _ _ ,8-10 7,_36 0 :5’34.105H7KM
de 1+Kc 1+7,16-107° -100 MOJIb

100

Mpu Temnepatype 293 K 1 KOHLEHTPaLMV NPONMOHOBON KUCMOThI B pacTBope 100 Monb/m®




N3BeCTHbI KO3(PULIMEHTbI ypaBHeHus LLnwkosckoro: B = 12,8 10° Ox/m°, K = 7,16:10° m°/monb.
OnpepenuTb agcopbumnio NPOMMOHOBOW KUCHOThI.

PeweHue:
[nsa pacyeTta agcopOumm NPonNMOHOBON KACINOTLI Ha rpaHuLLEe C BO3AYXOM UCMOSIb3YEM ypaBHEHME
JleHrmiopa

Kc

1+Kc,

B KOTOPOM [hax — MpeaenbHasa agcopbums, cBsi3aHHasi C KOHCTAHTOW B COOTHOLLEHNEM
B = xRT, oTkyna

F —

max

B 12,8-10° .
== =525.10"° Momb/M°
RT 8,314-293
Apcopbuus, paccuntaHHas no ypaBHeHMIo JleHrmiopa
6 7,16-107-100 .
=525-10"° =219-10"° mons/m*

1+7,16-107-100
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B pactBop xnopuaa antomuHusa AlCl; meaneHHo, npu nepemelumsaHmm seoamtca KOH un
obpasyetcs rugposons Al(OH);. PaccunTtate anekTpoknMHeTUYeCKniA NoTeHUan 4acTul, 30ns, ecnm
npu anekTpodopese, NpoTekaLLeM Noa AeNCTBMEM BHELLIHErO SfIEKTPUYECKOro nons
HanpsikeHHocTbo 300 B/M, 3a 20 MUMH OHU NnepeMecTUnucb Ha 15 MM B cpefie C BA3KOCTbIO 1.10°
Ma-c 1 OTHOCUTENBHOW AMANEKTPUYECKOW NpoHULaemMocTbio 80,4.

PeweHue:
Monaras, 4To Npu anekTpocopese BCe YacTuULbl ABMXKYTCH C O4MHAKOBOW CKOPOCTbIo, U
paccunTbiBalOT Kak OTHOLLEHNE nepeMeLleHns S 4acTuL, KO BpeMeHU NPonyckaHna Toka 7

U=S/r=15-10"/1200=1,25-10" m/c.

‘- 1-107-1,25-107° - 0,66
80,4-8,85-10"%-300

=0,039 B=39MB
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Ha Koar?/nﬂu,wo 10 m° rugposonsa Agl notpe6osanock 3,8 m° pactBopa NaCl koHueHTpaumein 200
Mornb/m”. Paccuntate 06bem pactesopa Aly(SO4); € KoHUeHTpaumen 50 MOSb/M>, HEOBXOANMbIi
anst koarynsiuum 100 M> 307151, €CIN BMEKTPUYECKUI 3apsig, KOMMOMAHbIX YacTuL, noauaa cepebpa
NOMNOXUTENbHbIN.

PeweHue.
Mopor koarynsauum no anektponuty NaCl paccunteiBaem no popmyrne:
cV 200-3,8 3
y = —22%_ NOpOr Koarynauuu 3ons paBeH: y, = ———— = 55,1 MoIb/M".
V.+V 10+3,8

3 31

WMonamu koarynatopamu anektponuta Al,(SO,); aensaiotcs noHbl SO, 3apsa KOTOPbIX paBeH
Aasym. lMopor koarynaumm ¥, ruapo3onsi no noHam SOZ' onpegensiem us popmynsl Lynsue-fapau
¥, =551/2°=0,861 MoB/M .

Ona koarynsumm 100 M° CTOYHBIX Boa notpebyetcd 86,1 MOMnb MOHOB SOi' mnn ny, = 86,1/3 = 28,7

MOJb 3MEeKTPONuUTa, NOCKONbKY Npu anccoumauumn ogHa monekyna Aly,(SO4); AaeT Tpu MoHa SOZ' .

O6wvem V, pactBopa Aly(SO,4); KOHLEHTpaLmen ¢, = 50 Monb/M?, coaepXxallnn Takoe KONmM4ecTBo
3NeKTponuTa, paccunTbiBaemM no opmyne, nomy4eHHoN U3 NPonopLnK:
n,-1 287
V,="2—= =0,574 ™.
c, 50

3.4. PacyeTHO-NpaKkTu4eckme paboTbl

Wughp u HaumeHoeaHue komnemeHyuu: OlK-2. CriocobeH ucrnonb308ampe

MamemMamu4yeckue, husudeckue, hu3uKo-XUMU4eCcKue, Xumudeckue mMmemoOdb! Orisl peLeHust
3aday npogheccuoHaribHou desimesibHoCmu.

«OnpegeneHne KOHCTaHTbI paBHOBECUSl XUMUYECKOWN peakLun»




dopmMynunpoBka 3agaHusi

a3006pa3Hbie BellecTBa A 1 B pearnpytoT ¢ obpasoBaHmeM razoobpasHoro Beliectsa C No ypaBHEHUIO
peakuuu, npuBegeHHoMY B Tabnuue (BapmaHT X).

1. BblpasuTtb KOHCTaHTbI paBHoBecus peakuunmn Ky, K, n K; yepes pasHoBecHoe KonnyecTso BellecTtsa C
paBHOE N, ecnu UcxodHble BellecTBa A 1 B B3ATbl B CTEXMOMETPUYECKMX KOMMYECTBaX NPy PaBHOBECHOM
JasrneHum B cucteme p, lNa n temnepatype T, K.

2. Paccuutatsb K, n K. npu temnepartype T, K; aasnexun p, lNa 1 konvmyecTse BeLLecTsa n, Morlb,
npuBeaeHHbIX B Tabnuvue (BapmnaHT Y).

3. PaccunTaTb cTaHAApTHYO 3Hepruto 'mMbbca Xnmmnyeckom peakuumn n caenaTb BbIBOA O BO3MOXHOCTM
CaMOMNpPOM3BONBLHOIO MPOTEKAHNS OAHHON peakunm.

4. CgenaTb BbIBOA O BIIMSAHMU Ha BbIXOA NPOAYKTa Xumudeckon peakummn C yBenuveHnn gasnexuvs. Oteer
obocHOBaTb.

Ne 3apaHus X Y
YpaBHeHue peakunm Temnepatyp [asneHuve PaBHoBecHoe
a p-10°, MNa KONIM4YECTBO
T, K BeLllecTBa n, MOrb
103 A+B=1/2C 270 90,5 0,37
104 2A+B=2C 280 91,7 0,45
105 3A+B=C 290 92,2 0,54
106 A+2B=C 300 97,4 0,61
107 2A+1/2B=C 310 93,5 0,32
108 3A+1/2B=C 315 90,8 0,48
109 2A+3B=3C 320 98,7 0,51
110 A+B=3C 325 93,6 0,56
111 1/2A+ B =3C 275 97,3 0,59
112 A+B=2C 295 94,5 0,64
113 12A+2B=C 285 90,7 0,42
114 A+12B=C 295 91,2 0,51
115 2A +2B=3C 305 95,4 0,67

3.5. Kenc-zapaHwue.
Wughp u HaumeHoeaHue komnemeHyuu: OlK-2. CriocobeH ucrnonb3o08ama
MamemMamu4yeckue, husudeckue, hu3uKo-XUMUYECKUE, XuMudeckue MemoOdb! Or1sl peLeHUst
3aday npogheccuoHaribHou desimesibHoCmu.

HabyxaHue BbICOKOMONEKYNAPHbIX COeAUHEHUN

dopmynvpoBKa 3agaHus

3KcneprMeHTamNbHO NoMyYeHa 3aBUCKMOCTb OBLLETO YMCHA YaCTuL, Vi-, M 30Ms BELLECTBa B 1 M® KOMMOWAHOTO
pacTBopa OT BpemeHu Koarynauum ¢ (tabn., X), BblI3BaHHOW anekTponmToM. M3amepeHsbl BA3KOCTb cpedpl 7, [a-c
n Temneparypa konnouaHoro pacteopa T, K (tabn., Y).

1. Tlo akcnepMeHTarnbHbIM LaHHBbIM MOCTPOUTL KMHETMYECKYIO KPMBYHO Koarynsuumn B koopauHatax v = (7).
2. [padmyeckn paccyuTaTb IKCMEPUMEHTASTbHY KOHCTAHTY CKOPOCTM Koarynauuu K.

3. Paccuutatb Bpems NONOBMHHOW KoarynsumMm ©, ncnonb3ys aKCnepuMeHTarnbHY0 KOHCTaHTy CKOPOCTU
Koarynsaumm K.

Paccuntatb 4ncno 4YacTtuy, B 4UCNepcHOM cucteme 4Yepes 1 yac npoBegeHus Koarynsaumu.

BblumMcnnTb TEOPETUYECKYHO KOHCTAHTY CKOPOCTU BbICTPOM Koarynauum K.

CpaBHUTb NOMNyYeHHble BENMYMNHBI KOHCTaHThI (k U Kg) 1 coenaTb BbIBOA O BUAE U3YYEHHOW Koarynsauuu
(bbicTpas unu meaneHHas).

IS

X OKcnepMMeHTarnbHble OaHHble

7, C 0 90 150 210 270 330 510
116 V107, m 5,0 3,92 3,54 3,30 2,80 2,70 2,30
117 7,C 0 90 210 330 510 780 1140




vi10™4, M 8,90 6,51 4,40 3,24 2,60 1,75 1,29

118 r,c 0 60 120 180 300 420 600
vi10™ M2 | 20,22 11,00 7,92 6,30 4,82 3,73 2,86

119 z,c 0 150 270 390 590 660 780
vi10™4, M 7,25 3,70 2,72 2,11 1,45 1,19 1,08

120 5 c 0 120 270 600 1050 1140 2160
vi10™ M2 | 12,05 7,60 6,17 4,16 2,66 2,45 1,64

Y 1 2 3 4 5 6 7 8 9

T, K 293 283 298 273 295 313 323 333 303
710°, Ma-c| 0,98 1,02 1,01 1,04 1,20 1,09 1,08 1,10 1,12

4. MeToguyeckue matepuanbl, onpegensilowme npoueanypbl OLeHUBAHUA 3HAHUM,
YMEHUNA, HaBblkOB U (uMnu) onbiTa [OEATeNbHOCTU, XapaKTepusyrwmx ITanbl
¢hopmMupoBaHuA KOMnNeTeHUMN

Mpoueaypbl OUEeHNBaHUSA B X04e U3YyYeHUa ANCLUNITUHBI 3HAHUA, YMEHUI U HaBbIKOB,
XapakTepuayowmx atanbl GOPMUPOBAHUSA KOMMNETEHLMIA, PErMaMeEHTUPYIOTCS NOSNOXKEHNAMMN:

- M BIr'YWUT 2.4.03 lNonoxeHne 0 KypCcoBbIX 3K3aMeHax 1 3a4yeTax;

- M Bryut 4.1.02 MNonoxeHne 0 peNTUHIOBOMW OLIEHKE TEKyLLEen ycneBaeMoCTu.

[nsa oueHKn 3HaHUN, YMEHU, HAaBbIKOB 06YyYalLLNMXCA N0 ANCLUMNINHE NPUMEHSAETCS
penTuHroBas cuctema. torosas oueHka no gucumnimMHe onpeaenseTca Ha OCHOBaHUK
onpegeneHnsa cpegHeapm@pMeTMYecKoro 3HadyeHnsa 6annoB No Kaxxaomy 3agaHuio.

OK3aMeH Nno gucuunivHe BbICTaBnseTcs B BeJOMOCTb MO pesynbTaTtaMm paboTbl B
ceMecTpe Mocrne BbINOMHEHMS BCEX BWUAOB y4ebHOM paboTbl, NpeayCcMOTPeHHbIX paboyen
nporpamMmMon AUCUUNIIMHBLI U NOSTyYeHUn No pesynbTaTaM TEeCTUPOBaHMSA MO BCEM pasgenam
ancumnnunHbl He meHee 60 %.

MpoueHTHas wkana 0-100 %;

85-100% - OTNUYHO (3a4aHUs BbIMNOSIHEHbI B YCTAHOBMEHHbIN CPOK C UCMONb30BaHNEM
pekoMeHJauun npenogaBaTens; NokasaH BbICOKUIA YPOBEHb 3HAHUA U3Y4YEHHOro MaTtepuarna no
3afaHHON TeMe, NPOSIBIIEH TBOPYECKUA NOAX04, YMEHME rnyboKo aHanuanposaTtb Npobremy u
aenatb obobLiatowme BbiBOAbI; paboTa BbinonHeHa 6e3 ownbok 1 He4o4eTOB UNKN SOMNYLLEHO
He 6onee ogHOro Hego4veTa);

75- 84,99% - xopoLwo (3agaHns BbINOMHEHbI B YCTAHOBIIEHHbIN CPOK C UCMOMb30BaHNEM
pekoMeHaauun npenogaBaTensi; NokasaH XOpoLUMI YPOBEHb BNaaeHUst M3yYeHHbIM
MaTepuarnom no 3agaHHon Teme, paboTa BbINOMHEHA NOSTHOCTLIO, HO JONYLLEHO B HEW: a) He
6onee ogHoun Herpybon ownbkm 1 ogHoro Hegoyeta; 6) unu He 6onee ABYX HE4OYETOB);

60-74,99% - ynoBneTBOPUTENLHO (3a4aHNS BbINOSIHEHbI B YCTAHOBIIEHHbIN CPOK C
YaCTUYHbIM UCMONb30BaHNEM peKOMeHAaLMI npenogaBaTens; NpoOAEMOHCTPUPOBaHbI
MUHUMarsbHblE€ 3HAHWUS NO OCHOBHbLIM TEMaM U3YYEHHOro MaTepuana; BbINOMHEHO HE MeHee
NonoBMHbl paboTbl NN JoNyLLEHbI B HEN a) He 6onee aByx rpybbix owmnbok, 6) He 6onee ogHon
rpybon owmnbkn n ogHoOro HegodeTa, B) He bonee AByX-Tpex Herpybbix owmnbok, r) ogHa
Herpybas owmnbka n Tpu Hego4deTa, 4) Npu OTCYTCTBMM OWNBOK, 4-5 He[o4eToB);

0-59,99% - HeyoOBNETBOPUTESILHO (YMCIIO OLLIMOOK M HEAOYETOB NPEBOCXOANT HOPMY,
npy KOTOPON MOXET ObiTb BbICTABIEHA OLEHKa «y40BNETBOPUTENBHO» UM €CNWN NPaBUIbHO
BbINOJSIHEHO MEHEee NOSIOBUHbI 3aaHuns; ecnmn obyyaroLwmMnca He NPUCTynan K BbINONTHEHNIO
3afaH1s Unv NpaBunbHO BbINOMHWUN He 6onee 10 NPoLEHTOB BCeEX 3a4aHni).

PentuHroBas cmuctema OLEHKM OCYLIECTBNSETCA B TevyeHue BCero cemecTtpa npwu
npoBeAeHUN ayanTOPHbIX 3aHATUIN, NoKasaTenem ABMASETCS TEKYLUN Onpoc B BMAE OT4yeTa no




nabopartopHoun paboTe, BbINOMHEHNST ayaUTOPHOW KOHTPONbHOW paboTbl, CAayn KONMoKBMyMa,
BbIMOSIHEHNE pacCYEeTHO-NPaKTUYECKONn paboTbl, KOMMOKBMYM oOueHuMBaeTcss no 6HanbHom
cucTeme.

CtyoeHT, HabpaBwum B cemectpe wMeHee 30 ©OannoB MoxeT 3apaboTaTb
AononHuteneHble 6annbl, oTpaboTaB COOTBETCTBYHOLINE pa3aenbl AUCUMMAHBI U BbINOMHNB
obsi3aTenbHble 3a4aHus, 4N TOro YTobbl 6bITh AONYLWEHHBIM 40 9K3aMeHa.

Obyuatowmncs, HabpaBwmnn 3a Tekyllyto paboTy meHee 30 6annoB, T.K. HE BbINOSTHUI
BCIO paboTy B cemecTpe no 06bEKTUBHBIM NpudnHam (6onesHb, oduumanbHoe 0cBOBOXAEHUE
N T.N.) gonyckaeTcsa Ao 9K3aMeHa nocne oTpaboTkm ob6a3aTenbHbIX BUOOB paboT.

B cnyyae HeyOoBneTBOpPUTENBHOW CAA4yM 3K3aMeHa CTYAEHTY NpefoCcTaBnsieTcda npaBo
NMOBTOPHOW COa4n B CPOK, YCTAHOBMNEHHbIA ANS NMKBMOALUUN akageMUYeCcKon 3a00MKEHHOCTU
no wutoram CcooTBeTCTByWen ceccun. [lpu NOBTOPHOM cOaye IK3amMeHa KONM4ecTBO
HabpaHHbIX CTyaeHTOM 6annoB Ha NpeablayLWeM 3K3aMeHE HE YYNTbIBAETCS.



5. OnucaHue nokasaTenen U KpUuTepmeB OLLEHMBAHUA KOMNETEeHLUMIA Ha pa3nnyYHbIX 3Tanax ux ooOpMuMpoBaHuUA, onucaHue
LIKan oueHUBaHUA ANA KaX[oro pesynbTata o6yyYeHust No gucuunnuHe

PeaynbTathl
0oByyeHusa no
aTanam
dopmMupoBaHus
KOMMEeTEeHLMN

MpeaomeT oueHkn
(MpogyKT unu
npotiecc)

[NokasaTenb
oLeHMBaHus

KpuTepum oueHnsaHus
ChOpMMPOBAHHOCTU KOMNETEHLMI

LLIkana oueHnBaHuA

Axkagemunyeckas
oueHka / 6annsl

ypOBeHb OCBO€EHNA
KoMneTeHunmn

Wughp u HaumeHoeaHue komnemeHyuu OfTK-2. CriocobeH ucnonb3o8ams MameMmamudeckue, huaudeckue, hUu3UKO-XUMUYECKUE, XUMUYECKUe
mMemoObI 011 peweHuUs1 3aday rnpogheccuoHanbHoU 0essmesibHocmu

3HaTb: Ob6y4aowmnca 4eMoHCTpUpYeT BbICOKUM oTnun4yHo /85-100% OcBoeHa
YPOBEHb 3HAHWIN OCHOBHbLIX MOHATUI Y (NOBBbILLIEHHbIN)
3aKOHOB PU3NYECKON N KONMOUOHON
XUMWUW, HEOOXOAMMBIX AN peLleHns
npodyeccnoHasnbHbIX 3agay
[emoHcTpauusa ObyyvaroLwmnncsa 4eMoHCTPUpyeT XOPOLLNIA xopowo/75- 84,99% | OcBoeHa
OCHOBHbIE MOHATUA 1 . ° _ 9
_" | 3HAHUIN OCHOBHbIX YPOBEHb 3HaHUN OCHOBHbIX MOHATUIA Y (6a3oBbIi)
3aKOHbI PU3N4ECKON - - .
1 KONTIOMHOM NOHATWI 1 3aKOHOB 3aKOHOB (hN3NYECKON U KONNTONZHON
XAMUAM cpmsmqecxogl " XUMWUW, HEOOXOAMMBIX AN peLleHns
’ KONMONOHOW XNMWUM, npodpeccuoHanbHblX 3agay
Heobxoaumble Ans -
pelLIGHs 3aaaY HeobxoauMbIX Ans Ob6yyatowuncs AEMOHCTpUpyeT § y,EI,OBJ'IeT%OF;MTeJ'leO/ OcaoeHav
NDOECCHOHANLHOI peLeHus YAOBNETBOPUTENbHBI YPOBEHD 3HAHNIA 60-74,99% % (6asoBbIin)
NEATENbHOCTY npodeccuoHanbHbIX OCHOBHbIX MNOHSATUIA 1 3aKOHOB husmyeckon
3agav N KONMOWAHOM XMMMKK, HEOBXOAMMbIX NS
peLueHns npodeccuoHarnbHbIX 3agay
OGyyatoLwuiicst He 4EMOHCTPUPYET 3HaHWe | HeygoBreTBopuTenb | He ocBoeHa
OCHOBHBbIX MOHATMIN N 3aKoHOB dhnanyeckon | Ho /0- 59,99 (HepocTaTOYHBIN)
N KOJNITOUOHOW XMMMUKN, HEOOX0ANMBIX NS
pelleHns npogeccnoHanbHbIX 3adau.

YmMeTb: onpegenaTb Nopsaku Obyuvarowuncs yBepeHHO NpuMeHsaeT oTnnyHo /85-100% OcBoeHa
TepmoguHammdecknx | MNpumeHeHve nonyyYyeHHbIe HaBbIKV NPU pPeLUeHun 3aga4 1 (NOBbILLEHHbI)
N KUHETUYECKNX MONYYeHHbIX HAaBbIKOB | BbINOMHEeHUN nabopaTopHbIX paborT,

XapakTepucTuk npwv BbIMNOHEHWUM rnyboko obobLaeT 1 genaet BbIBOAbI NO

XUMUYECKUX peakuun
1 NpPoLEeCccoB,
NPOBOAMWTbL pacyeTbl
C 1Cnonb3oBaHNEM
OCHOBHbIX 3aKOHOB 1"
ypaBHEHWI

nabopaTtopHbIx paboT
N peLleHun 3agay,
0600LLeHVe 1 BbIBOAbI
no pesynstatam
pa6oTt

pesynbraram padoT

O6y4yarowmmncs NpuMeHseT Nosy4YeHHble
HaBbIKM NPUW pPeLLEHNM 3a8a4y U
BbINOSHEHUN NabopaTopHbIX paborT,
xopowlo o6o0LaeT 1 genaet BbIBOAbI NO
pesynbTatam pabot

xopowwo/75- 84,99%

OcBoeHa
(6asoBbIN)




dusnyeckomn un Ob6y4aowmnca HeyBepeHHO NpUMeHseT yaoBnetsoputensHo/ | OcBoeHa
KOMMONAHOW XMUM B nonyyYeHHble HaBblku1 NpK pelleHun 3agad u | 60-74,99% % (6asoBbINn)
npodeccunoHarnbHoOn BbINONHEHUN NabopaTopHbIX pabdor,
[EeATenbHOCTH ob6o0LaeT 1 genaeT BbIBOAbLI MO
pesyrnbTatam pabdoT ¢ NOMOLLbIO
npenogasartens
Obyuvarowmncs He NpMMEHSET NonyyYyeHHble | HeygoBneTBopuTene | He ocBoeHa
HaBbIKW MNP BbIMOSTHEHUMN NTAaboPaTOPHbLIX Ho /0- 59,99 (HepocTaTOYHbIN)
paboT n/vunn He obobLaeT n He genaet
BbIBOAbI MO pe3ynbTatamM pabor.

BrnageTtsb: OCHOBHbIMM ObyyvaroLwuncsa 4eMOHCTPUPYeT HaBbIKK oTnnyHo /85-100% OcBoeHa
HaBbIkaMK WHTEPNPETUPOBAHMS MOMYYEHHbIX (NOBBbILLIEHHBIN)
WHTEPNPEeTUPOBaHNS pe3ynbTaToB Ha OCHOBE TEOPETUYECKNX
NoMy4YeHHbIX 3HAHWI N0 XMMUMU.
pacHeTHbIX U [leMoHcTpaLms Ob6y4aowmmnca 4eMoHCTpUpYyeT OCHOBHble | xopoLwo/75- 84,99% | OcBoeHa
SKCMEPUMEHTANbHBIX HaBbIKN NHTEPNPETUPOBAHUA MOMYYEHHbIX (6asoBbINn)

OCHOBHbIX HaBbIKOB
AaHHbIX Ha OCHOBE MHTEpMPETUPOBaHNS pe3ynbTaToB Ha OCHOBE TEOPETUYECKMX
NproBpeTeHHbIX 3HAHWUN NO XUMUU

NOMyYeHHbIX d
TEOPETUHECKNX pe3yrnbTaToB Ha O6yuatoLuiicss JEMOHCTPUPYET HeKoTopble | yaoBneTBoputensHo/ | OcBoeHa
sHaHmum no OCHOBE HaBbIKM MHTEPMPETUPOBaHNA MOMyYeHHbIX | 60-74,99% % (6a3oBbIit)
cpusneckot n TEOpETMYECKMX pesyrnbTaToB Ha OCHOBE TEOPETUYECKMX
KONMMAOUOHOW XMUM . 3HAHWUI 110 XMW
HOOBXOUMBIX B 3HaHWI N0 XMMUK ! .
NPOGECCHOHANBHOV Obyuvarowumncs He JEMOHCTPUPYET HaBblkM | HeygoBneTBopuTens | He ocBoeHa

P WHTEPNPETUPOBAHMS NOSTy4YEHHbIX Ho /0- 59,99 (HepocTaTOYHbIN)

OesTenbHoOCTH

pe3yrnbTaToB HA OCHOBE TEOPETUYECKNX
3HaAHUI MO XUMUMN.
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