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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CcopmupoBaTb KOMMeTeHUMn obydawlerocs B 00Onact (u3M4ecKon XuMnu, B
YMEHUN onpenenatb NPUHUMNMAnNbHYI0 BO3MOXHOCTb OCYLUECTBMEHMS W CO3HATENbHO YNpaBnsATb XUMUYECKUMU U
TEXHOMOMMYECKMMM MpoLeccaMn, LLeNoCTHOro NpeacTaBfeHns o npoueccax U SBNEHUSIX B KUBOW M HEXWBOW NpUpoAE,
OBrageHne OCHoBaMU PU3NYECKON XMMUMK L1151 UCMOMNb30BaHUSA B NPOdEeCCUOHanNbHOM 1 NO3HaBaTENbHON AEATENbHOCTH.

dopmMMpoBaHME TBOPYECKOrO MbIWMEHNs), 00beauHeHne dyHOaMeHTanbHbIX 3HAHWA OCHOBHbLIX 33aKOHOB U
METOOO0B NpOBeAeHUNss (PUINKO-XMMUYECKNX WUCCMEeAoBaHWA, C nocriegyowen obpaboTkon M aHanm3oM pesynbTaToB
nccnenoBaHui.

dopMMpoBaHME  HaBbLIKOB  CAMOCTOSAATENIbHOrO  MPOBEAEHMSI  TEOPETUYECKMX U 3KCMEepUMEHTarnbHbIX
PU3UKO-XUMNYECKMX NCCeSoBaHNIA.

1.2 3apaum QUCLUMUNIIUHBI:

PaccmoTtpeTb M OOGBACHUTL 3aKOHOMEPHOCTM, Onpedensiiowme HanpaBneHHOCTb XMMUYECKMX MpPOLIECCOB,
CKOPOCTb MX NPOTEKaHWs, BIMSHUE HA HWUX CPedbl, a TakkKe YCMOoBUS MOMyYeHUs MakCMMarnbHOro BbIXO4a MpoAyKTa U
nony4YyeHnst HOBbIX MaTepuanoB ¢ HeobXoaUMbIMK CBONCTBAMU;

PackpbITb NPUHLMMbI TEeopeTUYEeCKnxX " 3KCNepuMeHTarnbHbIX PU3UKO-XUMUNYECKNX MeToa0B
(TEpPMOAMHAMMYECKNX, KMHETUYECKUX, INEKTPOXMMUYECKMX) AONA peLlleHns MNpakTUYeckux 3agad npodeccroHanbHom
HanpaBneHHOCTMW.

1.3 Tpe6oBaHuA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas NoAroToBka NpeanonaraeT co3faHue OCHOBbI AMst (POPMUPOBAHNS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY N3YyY4EHUN AUCLMMNINH;

O6uwasn 1 HeopraHn4yeckas XnMmus

dusnka
MatepuanosegeHne B TeXHONOMMM nepepaboTkn NoMMepos
AHanuTnyeckas Xumusa n pUsnMKo-xMMmmyeckme MeToabl aHanmaa

2 KOMNETEHLUWN OBYYAIOLLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-1: Cnoco6GeH nsyyatb, aHanM3MpoBaTb, MCMOJIb30BaTb MeXaHU3Mbl XMMUYECKUX PeaKLui, NPOUCXoasLLmMX
B TEXHOJIOrMYeCKMX NpoLeccax U oKpyXarLlieM Mupe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEHUN BeLLecTBa,
npupoae XMMUYECKOWN CBA3N U CBOMCTBAX Pa3NIMYHbIX KNTAaCCOB XMMUYECKUX 3JIEMEHTOB, COeOUHEeHUMN,
BellecTB U MaTepuanos

3HaTb: OCHOBHble 3aKOHbl W COOTHOLUEHUS (OU3NYECKOW XUMUKU (XMMUYECKON TEPMOAMHAMUKU, SNEKTPOXUMUM,
XUMWUYECKO KUHETUKWU, OCHOBbI (PA30BLIX PaBHOBECUA W MEPEXOAoB), CMNocobbl WX MNPUMEHEHUA ONsi peLleHus)
TEOPETUYECKMX U MPUKNadHbIX 3agay, posib (U3NYECKON XMMUM Kak TeopeTuyeckoro hyHaamMmeHTa COBPEMEHHOW XUMUMN 1
NMPOLIECCOB XMMUYECKON TEXHOIOMUM.

YMeTb: NpoOrHo3vpoBaTb BhAWSHWE pasnMyHbIX (DAKTOPOB Ha XMMUYECKoe paBHoOBecue, Ha a3oBOe paBHOBecHe, Ha
paBHOBeCMe B pacTBOpax 3NeKTpPonuMToB, Ha mnoTeHuuan anektpogoB u 3[C ranbBaHUYECKMX 3SMNEMEHTOB, Ha
HanpaBneHne Wu CKOPOCTb XUMUYECKUX peakuuKn; COCTaBNATb KUHETUYEeCKUe YpaBHEHUS ANS KUHEeTUYeCKU NPOCTbIX
peakuun, KrnaccuuumpoBaTb 9MNeKTpoAdbl M INEKTPOXMMMYECKME Lenu, MOoMb30BaTbCA CAPaBOYHOW NMTepaTypon no
PU3NYECKoNn XMmumn,

BnapeTtb: HaBblkamu npoeegeHna TUMNoBbIX qI)M3VIKO-XVIMVI‘-IeCKMX nccneaoBaHnin U HaBblkamu peweHna TMNoBbIX 3adady B
obnactM Xumudeckom TepmMmoanHaMuKu, Cba30BbIX paBHOBeCI/IVI n C*)a3OBbIX nepexoaos, 3JN1EKTPOXUMUN, XUMUYECKOMN
KNHETUKN.

OlK-2: CnocobeH ncnonb3oBaTb MaTtemMaTuyeckue, husmuyeckume, GPU3NKO-XMMMUYECKME, XUMUYECKUe MeToabl
Ans pelleHUA 3aaay npodeccuoHanbHON AeATENLHOCTU

3HaTb: 3aKOHbI (PM3MYECKON XUMUMK, 3aKOHOMEPHOCTU MNPOTEKaHWA W pPaBHOBECUSA OTAENbHbIX KMAaCCOB XUMMUYECKUX
peaKu,Mﬁ N CBA3b I3TUX 3aKOHOMepHOCTeﬁ c ocobeHHOCTAMM BHYTPEHHEro CTpOEeHUA MONEKyn OTAEeNIbHbIX Tpynn
XUMUNYECKNX COEONHEHUN.

YMmeTb: u1Cnonb3oBaTbh 3aKOHbl  (U3MYECKOW XUMUKM, TepMoAMHaMU4yeckue CcnpaBouvHble [daHHble W pesynbTaThl
PUINKO-XUMMYECKOTO  3KCMEPUMEHTa AONs1  ONpedeNneHns HarnpaefeHust XUMUYECKUX peakuumi, Ons  Bbl4UMCIEHMS
pPaBHOBECHOIO BbIXOA4a NPOAYKTOB, OnpeferneHus TennoBbiX 3dEKTOB peakuuii; onpedeneHusl KOHCTaHT CKOPOCTEW
XUMUYECKMX peakuMn pasnUyHbIX MOPSOKOB M 3HEpPrMM akTMBauuu U WUCMONb30BaTb MNOMYYEHHble pe3ynbTaTtbhl Ansg
peweHnsa 3agady npodeccnoHanbHON AeAaTeNnbHOCTH.

BnapeTb: HaBblkaMy aHanusa 1 pacdeTa TepMoaMHAMUYECKUX NapamMeTpoB (OU3UKO-XMMUYECKUX MPOLLECCOB, METOAMUKOM
N TEXHUKOW NabopaTopHOro 3KCNepuMeEHTa.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL. dopma

Nek. Mp. Nab. (uace!) d)OPMbl TeKkyLero
(vacel) | (vackl) | (4yachkr) 3aHATUW | KOHTpOINS

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. TepmoanHamuka n KUHETUKA

Tema 1. OcHosBbl XUMMYECKOM
TEPMOANHAMUKM. MepBoe Havano
TEPMOONHAMUKM. TepmoguHammyeckmne
CUCTEMBI " TepmoanHamMmyeckune
napameTtpbl. TennoBon  addeKkT, 3aKoH
lecca. YpaBHeHne Kupxroga. Btopoe
Hayarno TepMOOWHAMMUKW. JHTpOMUS  Kak
KPUTEPUIA HanpaBneHUss CamMoMpPOU3BOSIbHbIX
MpoOLEecCoB B W30NUPOBAHHbIX CUCTEMAX.
TepMoguHaMmmyeckme noTeHumansl Kak
KpuTepun HanpaeneHus " npegena
NPOTSKEHUS npoueccoB B  3aKpbITbiX
cUcCTeMax. 10 16 30
JlabopaTopHas pabora: OnpepneneHue
WHTErpanbHON TEennoTbl PacTBOPEHMS COMW.
OnpegeneHne  TennoTbl  HEWTpanusauun
CUNbHON WENOYN  CUNbHOWN KUCINOTOWN.
OnpepeneHne KOHUEHTPaL N KUCAOTbI
JlTabopaTopHas paborta: Onpepnenexune
yAenbHOW TENNOEMKOCTM PacTBOPOB
JlTabopaTopHas paborta: Onpepnenexune
yOenbHOW TENNOTbI MCNAaPEHUs! XXMOKOCTEN

J1,Ko

Tema 2. Xnmmyeckas KMHEeTUKa. 4
Onpepenexune MOHATMSA CKOpOCTK
XUMUYECKOMN peakumm B cBA3N c
KMHETUYECKON KraccudumKkaunen XUMUYecKnx
npoueccoB. CTagnm npoTEKaHWs CMOXHbIX
peakumi.

NaBopaTtopHas paboTa: 6 6 20
MongapumeTpuyeckoe onpegeneHve
KOHCTaHTbl CKOpPOCTM peakuuMu WHBEepPCUU
TPOCTHUKOBOrO caxapa

Tema 3. Xumudeckoe paBHoBecue. Cuctema
rnepemMeHHOro coctaBa. TepmoauHamuyeckue
ycnosus paBHOBECUA B cucrtemax
nepemMeHHoro cocTaBa. Cnocobsbl
BblpaXeHNs TepPMOAUHAMUYECKMUX KOHCTaHT
ONS1 TOMOTEeHHbIX M TeTepPOreHHbIX peakuui. 6 2175
BblunMcneHne coctaBa paBHOBECHOW CMECH,
BbIXOO4a MNPOAYKTa, CTEMEHW MpeBpaLleHus,
cTeneHu guccouunaumn.

Pasgen 2. Csoncrtea pacTtBopoB M ha3oBble
paBHOBeCUSA J1




Tema 4. OO6Owwne cBoNCTBa pPaCTBOPOB.
YpaBHEHME  COCTOAHWA  uaeanbHoro  un
peanbHOro  rasoB.  TepmogvHamu4deckasi
knaccudukaums pacTBOpoB (pacTtBopbl
naeanoHble, peanbHble, npeaensHo
pa3baBneHHble PacTBOPbl HE3MEKTPONUTOB U
3NEKTPOIINTOB).

JTabopaTopHas paborTa: MocTpoeHue
anarpaMmmbl Temnepartypa KuMneHusi — coCcTaB
ans HeorpaHU4yeHHo CMELLNBAIOLLUNXCS
KNOKOCTEN

Tema 5. TepmogunHamuka  pacTBOPOB.
AnANTUBHbIE (aHTanbnus, obbewm,
TEeNnoeMKocTb) W HeaaauTUBHbIE CBOWCTBA
(aHeprns nbbca, sHTpoONWs) umAeanbHbIX
pactBopoB. 3akoH Payna.  Xumunyeckun
noTeHUMan KOMMOHEHTa wugeanbHOro U
pearnbHOoro pacTBopa. Obynnuockonus,
KpMOCKOMUs, OCMOTUYECKOE JaBMEHUE.
JlabopaTtopHasa pabota: Kpuockonuyeckoe
onpegenexue MOMnEKynsipHON Maccsbl
BeLlecTBa

20

Wtoro B cemecTpe (Ha kypce ans 3A0)

20

KoHcynbTaumm n npoMexytovHas
atTectaums (3ayer)

34

34

111,75

0,25

Pasgen 3. Teopus pacTBopoB

Tema 6. dazoBble paBHOBeCUS.
MHOrOKOMMNOHEHTHbIE CUCTEMBI.
leTeporeHHble paBHOBECHSI. daszoBble
paBHOBECUS. YCMNOBUS TEPMOOUHAMUYECKOrO
paBHOBECUSA B MHOrocasHbIX
MHOIOKOMMOHEHTHBIX  cuctemax. [lpaBuno
a3 mbbca. AseoTponHble cmecu. Pacuet ¢
ncrnonb3oBaHMEM MpaBuna pbldara.  Tunbl
JuarpaMmMm B 3aBUCUMMOCTM OT XapakTtepa
B3aMMOJENCTBMS B TBEPAOM U XKMAOKOM
coctogHuu. [pocTenwmne Tunbl Auarpamm
COCTOSHMSA.

JlTabopaTopHas paborTa: MocTpoeHue
avarpaMmbl  TemnepaTypa romMoreHusaumu-
reTeporeHvsauum - cocTaB ans
OrpaHU4eHHo CMeLLNBaOLLMXCS
KOMMOHEHTOB

JlTabopaTopHas paborta: Onpepnenexune

MOnsipHON pecbpakuum 1 napaxopa.

12

12

15

ra




Tema 7. PacTtBopbl 3MEKTPOSNTOB.
PaBHOBeCMS ©  sBNeHUA nepeHoca B
pacTBopax 9neKkTponuMToB. JOnekTpuyeckas
NpoBOAMMOCTbL PacTBOpPOB. Yucna nepeHoca,
crnocobbl  ux onpegeneHus. 3aBUCMMOCTb

cTeneHu auvccoumnaumm cnabbix
3MNeKTPONUTOB  OT  KOHLEHTPauuu, 3aKoH
pasBefeHus OcTBanbaa. CrtaHgapTHoe

COCTOSHME B pacTBOpax 3feKTPOSiMTOB.
OCHOBHblE  MOMOXEHUS TEOPUWN  CUITbHbIX
anektponutoB  [lebasa-Xiokkensi.  VoHHbIe
paBHOBECUSI: WMOHHOE MPOWU3BEAEHUE BOAbI,
pH, ocobeHHocTM pH B HEBOAHbIX cpepax,
rmaponms, CONbBONN3, pacTBOPUMOCTb
ManopacTBOPUMbIX conen. NoHHbIE
paBHOBeCUSA pacnnasoB 3NEKTPONNTOB.
TBepAble 3NeKTPONnTbI.

JTabopaTopHas pabora: OnpepneneHune
yOenbHOW  3neKTPONpPOBOAHOCTN  pacTBOPOB
3NEKTPONUTOB M PaCcYET XapaKTePUCTUK 3TUX
pacTBOPOB. PacuéTt npousseneHus
pacTBOPMMOCTH. KoHnaykTtomeTpunyeckoe
TUTpOBaHue c uenbto onpegeneHnst
KOnM4ecTBa KUCMnoThl

JlTabopaTopHas paborta:
I'IOTeHumomeTpmquKoe TUTPOBaHKE.
Onpepenexuve KonunyecTtsa KNCNOTbI.

Onpepnenenune pH 6ydepHoro pacteopa

Paznen 4. OnekTpoxuMumyeckne npoLecehl

10

10

16

Tema 8. TepmognHamuyeckas Teopusa J[C.
[ManbBaHM4ecknin 3rNeMeHT.
OneKTpoaABMXKYLUME CUNbl U 3NEKTPOAHbIX
noteHumanbsl. MexaHu3M  BO3HWKHOBEHMUS
3MEeKTPOLHOro noteHumana. [BoiHON
anekTtpudeckun cnon.  3aBucumoctb  ILC
raribBaHM4YECKOro SfieMeHTa OT aKTUMBHOCTU
noTeHumManonpenensoLmx WNOHOB "
TemnepaTypbl.  OnekTpoabl  NEpPBOrO MU
BTOPOro pofa. AmarnbramHble, OKACIUTENBHO

-BOCCTaHOBUTEIbHbIE, MeM6paHHbIe
AneKTpoabl, CTEKNSAHHbIN n
NOHOCENEKTUBHbLIN aneKTpoabl.
[anbBaHM4YeckMe Uenn — XUMUYECKne U

KOHLIEHTPaLMOHHbIE. DNEKTPOAbI CPaBHEHUS.
JlabopaTtopHasi pabota: Onpegenenne 3LC
M SneKkTpoaHblX  noTeHuuanoB.  Pacuyér
npovsBegeHUsi  pacTBOPUMOCTU  COMen U
rMOpoKCUaoB

16




Tema 9. Onektponus. Kopposusi meTannos.
3aKkoHblI 3MeKkTponmaa. OcobeHHoCcTM
HepaBHOBECHbIX MPOLIECCOB Ha 3nekTpoaax.
Ctagun SanekTpOAHbIX peakuun: TpaHcnopT
MOHOB,  XMMMWYeckas, MepeHoc  3apsja
(paspsg), obOpasoBaHue HoBoW basbl U
CBSI3@aHHbIE C HUM SIBMEHWUs MNonspu3aumm
3NEKTPOAOB. 3aBncMmocTb CKOPOCTM
3MEKTPOAHbLIX MNPOLIECCOB OT MNoTeHumana
3MNeKTpoAbl B Cryyae 3aMeffieHHbIX CTagun
ondgysnm n nepeHoca 3apsga.
Monsaporpadua. Koppoaus.

JlTabopaTopHasa pabota: OnpegeneHust ynicen
nepeHoca MOHOB

12

Wtoro B cemecTpe (Ha kypce ans 3A0)

34 17 34

59

KoHcynbTaumm u npoMexxyTodHas
aTtrectaums (Ok3ameH, Kypcosasi paboTta)

2,5

33,5

Bcero koHTakTHasa pa6orta u CP no
AvcuunnuvHe

155,75

204,25

4 KYPCOBOE NPOEKTUPOBAHUE
4.1 Llenn n 3agaum KypcoBon pabothbl (npoekTa): Llenb KypcoBow paboTbl— 3akpenneHme nosnyyYeHHbIX

TEeopeTn4eCKnx 3HaHWM NO OUCLUNINHE.

OcCHOBHbIe 3a4a4yu BbINOSIHEHUS pa6OTbIZ

* yrybuTb TEOpPETUYECKNE 3HaHWSI, MOSYyYEHHbIE B MPOLECCE U3YYEHNUsI AaHHOW OUCLUMIVHBI;
* BblpaboTaTb NpakTU4eckme HaBblkM B NPOBEAEHNN 3 3TanoB Hay4yHOro uccnegoBaHus: cbope, obpaboTtke n

aHanuse vHdpopMauuu;

* BblpaboTaTb YMEHWe NOrMYeckn rpaMoTHO MPOMIIIOCTPUPOBAaTL COOpaHHyo M 0606LLEHHYI0 MHopMaLuIo;
* Hay4MTbCS OLIEHMBATb, aHaNM3MPOBaTh NOMYYEHHY MHOPMaLUIo, AenaTth BbIBOAbI, @ TakKe Hay4YUMTbCs
06HapyX1BaTb 3aKOHOMEPHOCTU U TEHAEHLIMN PasBUTUSA SABMEHUIA U NPOLIECCOB;

* NPUMEHATLb Ha NMPaKTUKe MNnoJly4eHHble JaHHble.

4.2 TemaTtuka KypcoBon pabotbl (npoekra): 1. Onpegenernne 34C ranbBaHMYECKOro afemMeHTa

2. KoHcTaHTbl MoHM3aummy criabbix KACMOT 1 crnabbix OCHOBaHWUIA
3. OnpepeneHne KOHCTaHT KUCIOTHOCTU METOAOM NOTEHLMOMETPUYECKOTO TUTPOBAHUS
4. OnpegeneHne KO3hPUUMEHTOB aKTMBHOCTM Pa3NINYHbLIX BELLECTB
5. WpeHTudpmkauus Bellects pedpakTtoMeTpuyeckum MeToaom

4.3 Tpe6oBaHUA K BbINOSIHEHUIO U NPeACTaBNEeHNI0 pe3yfibTaTOB KypCcoBOW paboThbl (NpoekTa):
KypcoBasi paboTa BbINOMHAETCA CaMOCTOSITENbLHO MO PYKOBOACTBOM npenogaeaTtens kadegpbl B BuAae
uccrnenoBaTenbCKo-aHanMTMYeckoro 0063opa, C  MCMoNb3oBaHMEM Y4eOHO-MEeToAMYECKMX MOCOOMI MO  BbINMOMHEHUIO

KypcoBbIX paboT M Hay4yHO-TEXHMYECKOW WHOPMaLuu,

ncecnenoBaHnAa

OTe4yeCTBEHHOIO M 3apy6e>|<Horo onbiTa nNo TemMmaTuke

PesynbTaTtbl NpeacTaBnsawTCs B BMAE OT4YeTa MO KYpCOBOMY MpoekTy, obbemom 20-25 cTp., cogepxaiiero

cnegywowme obsizatenbHble 3NEMEHThI:
-3aflaHne Ha KypcoByo paboTy,

-rpadovK BbINOSTHEHMSI KYpCOBOW paGoThl, Lenu 1 3agayu,
-nepeveHb pas3aenos HeoGXoauMbIX Ans paspaboTku:

- BBeAeHue
-0630p nuTepatypbl Mo Teme
-3KCNepuUMeHTarnbHasi 4YacTb
- obcyxaeHve pesynbTaToB

- BbIBOAbI
-6ubnuorpadn4eckMin CNnMcok

- KypcoBasi paboTa foskHa OblTb UMMCTPUPOBaH Tabnuuamu, rpacdukammn, cxemamm u T.n.

CTyneHT npenctaBnseT KypcoByio paboTy B COpOLUOPOBaHHOM BUAe,

KypcoBoy pabotel Cpok caaym — 3a 15 gHen 0o 3a4eTHOW Hedenwu.

npenogaBartento

PYKOBOAUTENIO

5. ®OHJ, OLIEHO4HbIX CPELCTB A1 MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU



5.1 OnucaHune nokasaTtenen, KpUTepueB U CUCTEeMbl OLLeHUBaHUA pe3yribTaToB 00y4eHUsi
5.1.1 Noka3aTenu oueHUBaHUsA

Kopn,
KoMneTeHLUun

[NokasaTenu oueHnBaHus pe3ynbTaTtoB 06yquM;|

HanmeHoBaHne oueHOYHOro
cpeacTea

OrlnK-1

hu3nyeckomn

AMNeKTPONnTOB,
3MEeMEHTOB,
COCTaBnATb

1. Wimeetr npeactaBneHne 06 OCHOBHbIX 3aKOHaX W COOTHOLUEHUAX
NpUMeHeHUs!
TEOPETUYECKUX W MNPUKNAAHbIX 3adad, ponu (U3NYECKON XMMUU Kak
TeopeTnyeckoro dyHgameHTa COBPEMEHHOW XUMUM W
XUMUYECKON TEXHONOMUMN.
2. TlporHo3vpyeT BnMsSIHAE pPasNUYHbIX (QAKTOPOB Ha XMMUYECKOe
paBHOBecue, Ha (pa3oBoe paBHOBECWE, Ha paBHOBECME B pacTBOpax
Ha noTeHuman anektpogos u J3OC ranbBaHUYECKUX
Ha HanpaBfeHWe U CKOPOCTb XMMMUYECKUX peakuui;
KMHETUYECKU
peakuui, knaccnuuumpoBaTb 3NEKTPOAbl U 3MNEKTPOXMMUYECKUE Lenu,
Nonb30BaTbCHA CNPaBOYHON NUTEPaTYpPORn No PU3NYECKON XUMUMN.

3. [eMOHCTpUpyeT HaBblkM NPOBEAEHMST TUMOBbIX OU3UKO-XMMUNYECKMX
UccreoBaHWA M HaBblkaMW  peLleHust TUMOBbIX 3agjady B obnactu
XUMUYECKON TEPMOAMHAMUKM,
nepexofoB, MEeKTPOXUMUU, XUMUYECKOWN KUHETUKM.

XMMKMKM, crnocobax ux

KMHETUYECKMe YypaBHEHUA OnA

¢as3oBbIX paBHOBECUA WU

aona  peweHuna

npoLeccos

Bonpochl
cobecenoBaHus
MpakTnko-
OPUEHTUPOBAaHHbIE 3afaHusA
KypcoBas paboTa

YCTHOIo

NPOCTbIX

¢asoBbIx

OrK-2

1. Wmeet

XUMUNYECKNX

npencraerneHne (0] 3aKOHax

peakuun " CBA3b  9TUX

(PM3MYECKON  XUMUK,

AaHHble n pe3ynbTaTtbl

nony4yeHHbIe pe3ynbTaTtbl and

dusnyeckom
3aKOHOMEPHOCTAX MPOTEeKaHUs W paBHOBECUS OTAEMbHbIX KNaccos
3aKOHOMEpPHOCTEN  C
OCODOEHHOCTAMU BHYTPEHHErO CTPOEHMS MOMEKyn OTAeNbHbIX pynn
XUMUYECKUX COEAUHEHUIA.
2. Wcnonb3yeT 3aKOHbI
crnpaBoYHble

TepMoanHamuyeckmne
PU3NKO-XMMNYECKOTO
3KCNepuMeHTa And onpedeneHnsl HanpaBneHUss XMMUYECKUX peakLuuHn,
Ons  BblMUCMEHUS pPaBHOBECHOrO BbiXOA4a MPOAYKTOB,
TennoBblX 3MPEEKTOB peakuun; onpeaeneHns KOHCTaHT CKOpOCTen
XUMUYECKUX peakuuin pasnnyHbIX MOPSOKOB M 3HEPrun akTMeBaumm U
ncnonb3oBaThb
npodeccnoHanbHON AeAaTeNIbHOCTH.
3. [emoHCTpupyeT HaBblkM aHanmMsa W pacyeta TepMOAMHAMUYECKNX
napameTpoB (U3MKO-XUMUYECKMUX MPOLECCOB, METOOUKOW U TEeXHUKOW
nabopaTopHOro aKkCnepumeHTa.

XUMUMK,

Bonpochl
cobecenoBaHust
MpakTnko-
OPUEHTUPOBAHHbIE 3afaHus
KypcoBas pabota

YCTHOrO

onpeaeneHns

peweHna 3agad

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMnpPOBaAHHOCTU KOMNETEHLMI

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (0TAMYHO)

O6yuvatomiica nokasbiBaeT
BCECTOPOHHee K1  rnybokoe  3HaHWe
OCHOBHbIX 3aKOHOB (OM3MYECKON XUMUW,
cBOBOAHO OpMEHTUPYETCS B  OCHOBHBIX
MOHATUAX, TEpMUHAX W  onpeaeneHunsx
npy OTBETE; YCBOWI OCHOBHYIO W 3HAKOM C
OOMOMHUTENbLHOW  NUTepaTypon;  MOXeT
00bACHUTL B3aMMOCBSI3b OCHOBHbIX
PUINKO-XUMUYECKNX  3aKOHOB U UX
3Ha4yeHne ans nocriegyouien
npodeccnoHansHom JeATeNbHOCTH;
NnposiBNAeT TBOPYECKME CMOCOOHOCTM U
LUMPOKYID 3pyaULMIO B UCMOSIb30BaHUK
y4yebHoro marepuana.

KpuTuyeckoe " pa3HOCTOPOHHee
paccMoTpeHne BOMPOCOB,
cBMOETENbLCTRYIOLLEE o 3HaYUTENBLHON
camocTosATeNbHOM paboTe C  UCTOYHMKaMU.
KayecTBO  UCMOMHEHUss  BCeX  3MNeMeHTOoB
3a]aHna  MOMHOCTLIO  COOTBETCTBYET  BCEM

Tpe6OBaHMFIM. 3agaHue BbINOHEHO BEpPHO

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  3aKOHOB
(PU3MYECKON  XMMUKN, OPUEHTUPYETCA B
OCHOBHbIX MOHATMSIX W  onpeneneHusx;

npOGKT BbIMNOJTIHEH B COOTBETCTBUA C
3ajaHnem. NwmetoTcs oTAeNbHbIEe
HeCyLleCTBEHHbIE owmnbkn wnnm OTCTYNINeHnA

CBOWI OCHOBHYIO nuTepaTtypy; Aornyckaet
4 (xopouwo) y y patypy, aony OT npaBun odopmreHus paboTel. 3agaHue

He3HaunTenbHbIE MOrpeLUHOCTU npu

BbINOMHEHO c He3HauuTenNbHbIMU
OoTBE€Tax Ha BOMPOCHI 3K3aMEHaLVOHHOro

3amMevaHnsMn
6uneta wn JOMONMHWUTENbHbLIE  BOMPOCHI
npenoaasaTens.
Obyuatowmmncs rnokasblBaeT 3HaHuA | 3agaHne  BbINOMHEHO  MOMHOCTbIO, HO C
yyebHOro marepvana B MWHUMArbHOM | MHOTOYUCIIEHHBIMMA CYLLECTBEHHbIMU

3 (yAoBneTBOpPUTENBLHO) )

ob6beme; MOXeT cOPMyNUpPOBaTh 3aKOHbI | owmbkamu. [lpy 3TOM HapylleHbl npasBuna
bumsmyeckon XumMmn, NOHATUSA M | obopMSiEHMs UM CPOKM  NpeacTaBneHus




onpegeneHus,
6onbLioe
HenpuHUMNManbHbIX OLINOOK;
OCHOBHOM nuTepaTtypou; gonyckaet
CylleCTBEHHble OlWKnBKkMn B OTBEeTe Ha
3K3aMeHe, HO MOXEeT YCTpaHuTb WX nog
pyKOBOACTBOM MnpernofasaTensi.

HO npu 9TOM, [Jomnyckas
KONMYecTBO
3HaKOM C

paboThbl.

2
(HeyooBneTBOPUTENBHO)

O6yuvalowmiics He wUMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWUCLUMMIINHBI, HE MOXET
ccopmynupoBaTb OCHOBHbIE 3aKOHbI
bmsmyeckon XUMUK; naoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpegeneHunsx; nnoxo 3HakoM C OCHOBHOM
nutepaTypon; ponyckaeT npu OTBETE Ha
3K3aMeHe CyLEeCTBEHHbIE OLWMOKN U He
MOXeT  yCTpaHUTb WX  Jaxe  nof
PYKOBOZCTBOM NpernogaBartens.

MonbiTka CMMCbIBaHUS, WCMNONb30BaHUSA
HepaspeLUEHHbIX TEXHUYECKUX YCTPOWUCTB
UNU nonb30BaHWEe MOACKA3KoW Apyroro
yenoseka.

OTtcyTcTBUE OfjHOro unm HECKOIbKUX
obsa3aTenbHbIX 9MNeMeHTOB 3ajaHus, nubo
MHOroYMcreHHble rpybble owmnbkn B paboTe,
nm6o rpyboe HapyLueHue npasun
ohOpMIMEHNsT UM CPOKOB  MpeacTaBleHus
paboThbl.

MpeacraBnenne 4Yyxon paboTbl, nnarvat, nnbo
OTKa3 OT npefacTaBneHus paboTbl. 3apaHue
BbINOMHEHO HEBEPHO

3a4yTteHo

O6yuvatowmiica
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX PuUsnyeckmx 3aKOHOB,
CcBOOGOAHO OpMEHTUMPYETCS B OCHOBHbIX
MOHATUAX, TepMUHaX W onpeaeneHusx;
ycsoun OCHOBHYIO " 3HaKoMm c
JOMNOSTHUTENBbHOW  NNTEpPaTypon;  MoXeT
006BbACHUTL B3aNMOCBSA3b OCHOBHbIX
PU13NYEeCKUX 3aKOHOB M UX 3HadeHue Ans
nocnegytowen npodeccnoHanbHom
OeAaTenbHOCTW;  MpOSABNAET  TBOpYeckue
CMOCOBHOCTU B UCMOMNb30BaHUN Yy4ebHOro
MaTepuana.

NnoKasbliBaeT

He 3a4teHo

O6yvalwmincs He WUMeeT [OoCTaTOYMHOro
YPOBHA 3HaHWUS AUCUUMNAWHBI, HE MOXEeT
chopmynupoBaTb OCHOBHblE bU3NYECKME
3aKOHbI; nnoxo OpUEHTMpPYETCSH B
OCHOBHbIX MOHATUAX W  ONpeAeneHusx;
Mnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
gornyckaeT npu  OTBETe Ha  3a4deTe
CYLWECTBEHHbIE OWNOKA U He MOXeT
YCTPpaHUTb WX [Jaxe nog pyKoBOACTBOM
npenogasarens.

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UMM UHbIe MaTepuarnbl, He0O6XoaNMbIe ANA OLEeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa fEeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n |

dopMynMpOBKM BONPOCOB

Cemectp 4

1 UTto Takoe msmyeckas XmumMus, YTO n3ydaeT dmsmyeckas xumnsa? 3HadeHmne pusnyeckon xummuu. Beluectso n

€ro CBOWCTBaA.

Y70 Takoe xummyeckas TepMoauHamumKa M 4To oHa U3yvaeT? YTo Takoe TepMogMHamMuyeckasi cuctema?
Kakne ObiBaloT TepMOAMHaMMYECKNEe CUCTeEMbI?

PaboTa, TennoTa, ¢asa, TepMogMHamMU4ECKMIA NPOLLECC, BUAbI TEPMOLMHAMUYECKMX MPOLECCOB? YCNoBus
npoBegeHus npoueccos? YTo Takoe napaMeTpbl COCTOSAHUA?

4 TepmoanHammyecknin LMKN? YpaBHeHNEe COCTOSIHUS CUCTEMbI. YUTO Takoe BHYTPEHHSASA 3HEPrus CUCTEMbI?

Kakne ObiBaloT hopMbl Nepeaayn saHeprum?

paBHOBECHA.

TepmoanHammyeckoe paBHoBecue. MetactabunbHoe paBHoBecue. MNpuaHakun TepMoanHaMmNYecKoro

MepBoe Hayano (3akoH) TepMoauHaMUKN. POPMYNMPOBKIN M MaTEMaTUYECKOE BbipaXkeHne nepBoro Hayana
TEPMOAVHAMMKN.

7 TennoemMKkocTb Npu NOCTOSHCTBE Pa3nMYHbIX NapaMeTPOB U CNOocobbl ee pacyeTa.

8 an/IJ'IO)KeHI/Ie nepBoro Ha4vana (3aKOHa) TEPMOONHAMUKKN K nMpoueccam nagearnbHOro ra3a npu nocCtoAHCTBeE

OZHOrOo 13 NapaMeTpoB.




MpunoxeHue nepBoro Hayana (3akoHa) TEpMOOUHAMMKM K MpoLieccaM HarpeBaHus (OXNaxaeHus ) B

9
peanbHbIX CUCTEMAX.

10 MpunoxeHue nepBoro Hayana (3akoHa) TepMoOAUHAMMKM K MpoLeccam U3MEeHEHUs arperaTHoro COCTosIHUSA
BellecTBa.

11 MpunoxeHue NepBoro Havyana (3akoHa) TEpMOOUHAMUKM K XMMUYECKUM peakumnsM. 3akoH 'ecca v crneactaume
13 Hero. Micnonb3oBaHue 3akoHa ['ecca NpUMEeHNTENbHO K pacyeTy TennoBblX 3 deKToB.

12 OHTanenus. PacyeT Tennosoro addekTa Nnpy CTaHOapTHbIX YCIOBUSX.

13 PacueT Tennosoro addekta u 3HTponum peakumm npu nobor Temneparype. 3akoH Kupxroda.

14 MocnegoBaTenbHOCTb BBIYUCIIEHUS TEMMOBOro achdekTa peakLmm npu nodon temnepaType.

15 OkcnepuMeHTanbHoOe onpeaeneHme TennoBbiX 3pdEKTOB.

16 BTopoe Havano TepmoguHamunkn. opmynunpoka. Ero matemaTuyeckoe BblpaxeHue.

17 BeuHbIn gBuratens BToporo poga. Cxema paboThl peanbHON TeNOBOW MalUVHBbI.

18 WpeanbHas mawmnHa KapHo (umkn KapHo) u ee KIN[M. Teopema KapHo.

19 BTopoe Havano tepmognHamuki. CaMonpomn3BosibHbIE NPOLECCHl. AHTPONUSA U ee cBoKcTea. MpuBegeHHoe
Tenno.

20 PacuyeT sHTponuu ons peanbHbIX NpoueccoB. PacyeT sHTponum n3obapHOro HarpeBaHus (OXnaXaeHus)
BeLlecTBa.

21 PacuyeT sHTponuu Ans peanbHbIX npoueccoB. PacyeT sHTponuu ¢has3oBbIX NpeBpaLLeHnii 1 U3MEeHeHUs
arperaTtHoOro CoCTOSIHUS.

29 PacueT aHTponuu onsa peanbHbIX NpoleccoB. Xumnyeckue peakuuu. MNMoctynar MNnaHka. TpeTuin 3akoH
TEPMOAMHAMUKM.

23 TepmoguHamMmuyeckne NpusHaku camonpon3BoNbHOCTU NMPOTEKAHUSA MPOLIECCOB 1 paBHOBECUSA B CUCTEMaX Npu
NOCTOSIHCTBE OTAENbHbIX NapamMeTpoB. Heprusa MMbbca. SHeprusa MenbmronbLa.

24 XumMuyeckuin noteHuman. BeluncneHme xmmmuyeckoro noteHumana.

o5 PaBHOBeCHbIe COOTHOLLIEHMSA Npy a3oBbIX Nepexoaax. YpasHeHue Knayaunyca-Knanenpona. Cnocobbl
peleHus ypaBHeHnsa Knaysnyca-KnanemnpoHa.

26 CpoacTBO XMMNYECKOWN peakLMn 1 ero pacyer.

27 KoHcTaHTa paBHOBeCUs U ee CBSI3b M3MEHEHNeM aHeprnn Fnboca. YpaBHeHne nsotepmbl BaHT-Iodda.

28 KoHcTaHTa paBHOBECHUS 1 ee 3aBUCMMOCTb OT TemnepaTypbl. YpaBHeHue nzobapbl BanT-Moddha. 3akoH
Jlannaca.

29 MocnenoBaTenbHOCTb pacyeTa XMMUYECKOro CpoacTBa (M3MeHeHust aHeprum Mmb6ca) peakumn.

30 Xnmunyeckoe paBHoBecre. KoHCTaHTa paBHOBeCUSA ANS ra3os, pacTBOPOB.

31 Mopspok pacyeTa TeOPEeTUHECKOro BbIXoAa NPOAYKTOB 0OpaTMMbIX peakLni, UCX0as U3 YUCTIEHHbIX 3Ha4YEHUIA
KOHCTaHT paBHOBECKS.

32 Cesasb mexay Kp, Kc, Ka, Kn . OnpegeneHue KOHCTaHT paBHOBECUS AMsi TOMOreHHbIX U reTeporeHHbIX
peakumn.

33 YcnoBus paBHOBECKS B reTeporeHHbIX cucteMax. YpasHeHue Knaysuyca-KnanenpoHa anst npoueccos
ucnapeHus u cyébnumaumm.

34 PasbaBneHHble pacTBopbl. TeMnepaTypa KpucTannusauuy pasdaBneHHbIX pacTBOpoB. [juarpamma COCTOSAHMS
O[HOKOMMOHEHTHbIX CUCTEM.
Xumunyeckas knHeTrka. CKOpOCTb FTOMOreHHOW XMMUYECKON peakummn 1 ee 3aBUCUMOCTb OT pasfnnyHbIX

35 akTopoB? KoHCTaHTa ckopocTu peakumn. YpaBHeHue AppeHunyca. Cnocobbl perynmpoBaHmsi CKOpOCTH
rOMOreHHON peaku .

36 CKOpOCTb reTeporeHHoOm Xxummdeckon peakumm. 3akoHbl Prka. Cnocobbl perynnpoBaHnsi CKOPOCTH
reTeporeHHon peakumu.

37 HaeneHune napa Hag pactBopoM. OTHOCUTENBHOE MOHWXEHNE AaBMNEHUSA HaCbILWEHHOro napa B 3aBUCYMOCTU
OT KOHLIEHTpAaLMn pacTBOPEHHOTO BELLECTBA.

38 OnpepgeneHne MOMNeKyrsipHOro Beca pacTBOPEHHOro BelecTsa. Kpnockonus. 36ynnmockonus.

39 3akoH Payng, ero npaktnyeckoe npumMeHeHue.

40 3akoH "'eHpw, ero npakTU4ecKkoe NpuMeHeHue.

41 3aBNCMMOCTb TeMMepaTypbl KUMEHUS 1 TEMMepaTypbl 3amMmep3aHns pacTBOPOB OT KOHLEHTpaLuK.

42 TepmoguHamuyeckasi knaccudukaumns pacteopoB. Micnonb3oBaHne MOAenu perynsipHbiX pacTBOPOB.

43 XnMmn4eckuin noTeHuman KOMNOHeHTa pacTeopa Ans naeansHOro U pearnbHOro pacTeopa.

44 AKTUBHOCTb KOMMOHEHTOB PacTBOPOB (pacnnaBoB), pacyeTbl KOIMPULNEHTOB aKTUBHOCTU.

45 AKTUBHOCTb KOMMOHEHTOB PaCcTBOPOB (pacnnaBoB), pacyeTbl KOIMPULNEHTOB aKTUBHOCTU.

Cemectp 5

46 OcHOBHbIE NOHATUA 1 onNpeaeneHns (TepMmoanHamMmmuyeckas cuctema, roMoreHHasi U reTeporeHHasi CUCTeMbl,
dasa, KOMMNOHEHT, YUCNOo cTeneHen ceobobl, BeLecTBO, pacTeop). [pasuno gas MN'bbea.

47 O[LHOKOMMOHEHTHbIE CUCTEMBI U UX NCMOSb30BaHNE.

48 [IBYXKOMMNOHEHTHbIE HEKOHAEHCUPOBAHHbIE CUCTEMbI U UX NUCMOSb30BaHNE.




49 ,D,ByXKOMI'IOHeHTHbIe KOHOEeHCMpOBaHHbIE CUCTEMbI U X NCNOJb30BaHMe.

nOCTpOEHVIe anarpamMmm COCTOAHUA OBYXKOMMOHEHTHbIX KOHOEHCUPOBaHHbLIX CUCTEM MNO AaHHbIM

50
TepMorpaduyeckoro aHanmsa.

51 TpexKoMMNOHEHTHbIE CUCTEMbI U UX UCMOSNb30BaHUE.

52 BogHo-coneBble cucTeMbl U X OCOOEHHOCTW.

53 OnNeKTpoXUMUS aNeKTpoxuMmyeckue npoueccbl. OCOBEHHOCTU SNEKTPOXMMUYECKMX MPOLLECCOB.

54 MpoBOAHWKM NEepPBOro U BTOPOro poaa.

55 AnekTponuTbl. PacTBOpbl 3NekTponuToB. [nccoumaumns n conbBataums.

56 OcobeHHOCTM gMccoumnaumm CUNbHbIX U cnabbix anekTponuToB. KoHcTaHTa guccoumaumm.

57 3akoH pasbaeneHus OcTtBanbga. TepMmuyeckue achdeKTbl B pacTBOPaAx 3NEKTPONMTOB.

58 Xummnyeckoe paBHOBeCKe rnpu guccounaumnm soabl. pH pacTteopa. MoHHoe npon3seneHne soabl.

59 AkTMBHOCTL. KOadhpmumMeHT akTBHOCTU. 3aBUCUMOCTb KO3 DULIMEHTA aKTUBHOCTM OT KOHLIEHTpaLUmMK.

60 MoHHas cuna pacteopa. YpaBHeHue [leban-Xiokkensi.

61 PaBHoBecuKe npu rugponuae conen.

62 PaBHoBecune B BydepHbix pactBopax. bydepHasa emkocTb. 3HadeHne GydepHbIX pacTBOPOB.

63 |PaBHOBecue B HacblLleHHbIX pacTBopax. MNpon3eeaeHne pacTBOPUMOCTH.

64 I'Ipoxo>|<,quV|e TOKa 4Yepe3 pacTBopbl. CxeMa ABUKEHNS NOHOB 1 QJIEKTPOHOB MpU 3ANEKTPOSIN3eE.

65 PaBHoBecKne 6ydepHbIX paCTBOPOB U HACbILWEHHbLIX PacTBOPOB.

66 |HepaBHOBECHbIE SIBNEHMS B pacTBOpaXx 3/1EKTPONUTOB MpY NPOXOXAeHWe Toka Yepes pacTeop.

67 OcTaeTHbI MEXaHN3M NepeaaYy MOHOB NPOTOHOB B BOAE.

68 Yucna nepeHoca. OTHOCUTENbHbIE CKOPOCTU OBUMXXEHMSI NOHOB.

69 | OneKkTponpOBOAHOCTb 3MEKTPONMUTA. 3aBUCMMOCTL 3NIEKTPONPOBOAHOCTM OT pasfinyHbIX (haKkTOPOB.

70 M3mepeHue akcneprmeHTanbHbIX METOA0B 3MEKTPONPOBOAHOCTU.

71 YaenbHasa anekTponpoBOAHOCTb.

72 OKBMBanNeHTHas 3NEeKTPONPOBOAHOCTb.

3aBNUCUMOCTb 3KBMBArIEHTHOWN SJ'IeKTpI/ILIeCKOVI npoBOAMMOCTHM OT KOHUEHTpauun And CUibHbIX N cnabbix
QIEKTPOSINTOB.

73

74 M3mepeHne anekTponpoBOAHOCTU 1 ee NpUKNagHoe 3HavyeHune.

75 PaBHOBECHbIE 3NEKTPOAHbIE MPOLECCHI. DNEKTPOXUMMNYECKUIA NOTEHUMan.

76 OnekTpoad. ANeKTpoXMMmnyeckas Liemnb. INEKTPOXUMUYECKasn peakuust.

77 CTpoeHue OBONHOIO 3NEKTPUYECKOrO Cnosl. BO3HNKHOBEHME 3MEKTPOXMMMNYECKOTO NoTeHUMana.

78 "anbBaHW4eckun anemeHT. Cxema 1 NpuHUMN paboTkl rarnbBaHUYECKOrO SNEMEHTA.

79 MonyanemeHT. ANeKTpoa CpaBHEHNUS.

80 3aBUCUMOCTb 3NEKTPOAHOMO NoTeHUMana oT akTMBHOCTU COOTBETCTBYHOLLMX MOHOB B pacTBope. YpaBHeEHUE
HepHcTa. CTaHaapTHbIA 9NeKTpoaHbIi noTeHuman. CucteMa 3HaKoB AN CTaHAapTHbIX NOTEHLMUANOoB.

81 TepmoamHamuka 06paTUMbIX 3NEKTPOXUMUYECKUX CUCTEM.

82 AnekTpoabl 1-0ro 1 2-oro poaa, ra3oBble 3MEKTPOabI.

83 BoaopoaHbI 3NeKTPOA N ero UCMNOSb30BaHMe.

84 OKMCNUTENBHO-BOCCTAaHOBUTENbHbIE, NOHOOBMEHHbIE 3MEKTPOIbI.

85 Xnmundeckume Lenu Nepeoro U BTOPOro poaa, Ux npakTnyeckoe 3HayeHue.

86 TonnueHbIN arnemeHT. Cxema 1 NpuHUMN ero paboTsl.

87 AkkymynaTopbl. Cxema 1 npuHUMn ux padoThl.

88 KoHLEeHTpaLuMOHHbIE Lienu.

89 nOTeHLI,I/IOMeTpI/IFI N ee npaktnyeckoe npnmeHeHue. HepaBHOBeCHbIe ANEeKTpOoAHble NpoLeCcChl.

90 Konu4yecTBeHHble NnokasaTenu anektponuaa. 3akoHbl ®apages.

91 SAnekTpoxmMmnyeckas Kopposvs MeTasnsos.

92 aﬂeKTpOKVIHeTVI‘-IeCKMe MeTOoAbl 3alUTbl METaN10B OT KOPPO3Un.

93 PacuyeTHble hopMyIibl B 9NEKTPOXMMUYECKNX NpoLieccax.

5.2.2 TunoBbIe TeCcTOBLIE 3a4aHuUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIEe 3aA4aHNA (3aAa4u, KeUchbl)

1. CTtaHgapTHble 3HTanNbNUKU cropaHus rpacdmta KU anmasa B KUCIOpPOoAEe COOTBETCTBEHHO paBHbl: -94,05 un -
94,5 kkan/monb. Yemy paBHa TensnoTta npespalleHus rpacduta B anvas?

2. MNpun 200 rpag. Uenbcuns gns peakumm BaSO4 + CO32- = BaCO3 +S042- 6Gaput BUTEPUT HOpMarnbHOe
XMUYECKOe CpoacTBO paBHO -1400 kan. Yemy paBHa KOHCTaHTa paBHOBECUS peakLun?

3. CkpbiTas TennoTa ucnapeHust Bogbl paBHa 9,7 kkan/monb. Boga kunut npu temnepatype 120 rpaa. Lenbcus
noa AaBrneHneM...




5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka obyuvatroLerocsi K (poMeXXyTo4YHOM aTTecTauum U NopsiAoK NMUKBUAaUUM akageMmyeckon
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUnnHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum no AUCUUniHe

B03MOXXHOCTb NMOMb30BaTbCA CMpaBOYHbIMY Tabnuuamu, KanbKynsTopoM;
Bpems Ha nogrotoBky oTBeTa Mo 6unety 45 MUHYT.

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp | 3arnasue | N3patenbcTBo | "oa wspaHus | Cceblinka

6.1.1 OcHoBHas y4yeOHasa nutepartypa

EpemuH B. B. (M ap.) |OcHoBbI bU3nYeckon Xumum https://ibooks.ru/rea
(OnekTpoHHBIE  pecypc) ding.php?
y4yebHmMk : B 2 4. Y. 2 : M 126 short=1&productid=
Teopusa. — 5-e wnsgaHue, ocksa. J1abopaTtopus 2019 373280
nepepab. u pgon. (an.). — 3HaHmn
(YuebHuk  gns BbICLLIEN
LLKOSbI)

Epemun B. B. (n gp.) |OcHOBbI hnanyeckon Xumuu https://ibooks.ru/rea
(OneKkTpoHHbLIN  pecypc) ding.php?
yuyebHvk : B 2 4. Y. 1 : M a6 short=1&productid=
Teopns. — 5-e uanamwe,| oCkBa:Jlaboparopus 2019 373279
nepepab. u pgon. (a3n.). — 3HaHmn
(YuebHuk  gns BbiCLLEN
LLKOSbI)

6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa

BepesoBuyk, A. B. dursnyeckan xmmms Caparos: HayuHas kHura 2019 ggelﬁﬁ\év%g;p&l?;?ksh

lpuropbera, J1. C.,|®Pusmyeckasn xumusa Mockea: MocKoBCKUI http://www.iprbooksh

Tpucporosa, O. H. rOCyAapCTBEHHbIN op.ru/26215.html

CTpOUTENbHbIN 2014
yHuBepcuteT, A Mn Ip
Megna, 36C ACB

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-0MbnmnoTeyvHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpOoHHO-OMbnnoTeyHas cuctema «AnMbykey» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 MNMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NnporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTepranbHO-TEXHMYECKON 6a3bl, HeO6GXO0A4MMOM ANA OCYLUEeCTBNEeHUA 06pa3oBaTeNbLHOro
npouecca no gucumuninHe

Ayauntopus OcHalleHue




OnekTpunyeckas MeLuarnka, BbITSXKHOW LiKad, aHanuTu4eckue BECHI, KpuocrTar,

5-229 HarpeBaTenbHble  NIUTKA,  KanopuMMETPbl, KOHOYKTOMETP, YCTaHOBKa Ans  WU3MepeHus
3NEeKTPONpPOBOAHOCTH, 3ANeKTponmaep. MarHuTHblE MeLLarnku, konboHarpesaTtenu,
pedpakTtomeTp, NoNApuMeTp
MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka

JlekynoHHasa ¥ A pyA 4 P A
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