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1. Poab aucumminnbl «®uznyeckast XuMus» B G OpMUPOBAHUM KOMIIeT€ HIIHI BHIITyCKHHUKA:

J1eMeHT CocraBisiionge pe3yJibTaTOB OCBOEHHUsI (1eCKPUNTOPbI KOMIIeTEHLHI )
o0pa3oBaTeJib H
0if MporpaMmbI Ko HaumeHnoBaHue
porpa CemecTp 8
(AUCUUILUIMHA, KOMIETeHIUU KOMIETEeHIUU Kox T .
MPaKTHKA,
T'hA)
BrameeT BBIYUCICHUSAMH TEIUIOBBIX 3((EKTOB, KOHCTAHTEI PaBHOBECHS
CriocoOGHOCTh OIIK(Y)-1. B14 XUMUYECKUX PEaKIHil; cOCTaBbl (pa3 B OMHAPHBIX CUCTEMaX, KOHCTAHTHI
WCIOJIb30BATh CKOPOCTEH, MOPSIKM XMMUYECKOH peakuuu
MATeMaTIHCCKIC 1 YMeeT nporHo3upoBaTh BIUSHUE PAa3MIHBIX (HAKTOPOB HA paBHOBECHE,
OIIK(Y)-1 CCTCCTBCHHOHAYHBIC OKY)-1. V14 OTpEe/IeNISITh HANPaBJICHNE MPOTEKAHUS TPOIIECCa, PACCUUTHIBATE (DU3HKO-
3HAHUS U1l peLIeHUs OIIK(Y)-1. vV .
. XUMHWYECKHE CBOHCTBA PACTBOPOB AJICKTPOJIMTOB, KHHETUUYECKHUE TTapaMeTphl
3ajad csoeit peakiii
npogeccHoHabHOH 3HaTh, BHIBOJUTh W aHAJIM3UPOBATH YPABHCHUS XUMHUUYECKOW TSPMOMHAM UKW,
@ mnyeckast ACATCILHOCTH OIK(Y)-1. 314 XUMHUYECKAX U (Pa30BBIX pABHOBECHUH, JNIEKTPOXUMHUIECKUX JJIEMEHTOB,
XHMMUST > KWHETUKH, TOMOTEHHOTO M T€TePOTeHHOTO KaTajn3a
CrnocoGHOCTh TK(Y)-3B1 BrnazeeT u aHANMM3UPYET BIMSHUE JABICHHS, TEMIIEPATYPBI, TOCTOPOHHUX
aHAJM3UPOBATH ' IpuUMeceil Ha BBIXO] TOJIE3HOTO MPOJIyKTa
TEXHOJIOTUYECKUN
MpoIiecc, BEISBIBITh €r0 YMeer skciepuMEeHTAILHO OTIPEETATh BIMSHUAE BHEIIHUX yCJIOBHIA Ha BBIXO]T
TIK(Y)-3 P ’ TIK(Y)-3.Y1 P P y
HEJOCTATKU U MIOJIE3HOTO TIPOIyKTa
pa3pabaTeIBaTh
MEPOTIPUSTHS TI0 €TO
MK(Y)-3.31 3HaeT KpUTEPHUH MIPOTEKaHHUS (PH3HKO-XMMHYECKOTO IpoIecca

COBCPIICHCTBOBAHUIO




2.

IToxka3aTeyin 1 MeTOALI OLle HUBAHNS

IlnanupyemMble pe3ysbTaTbl O0y4eHUs 10 JMCLUUILUIMHE Kon
KOHTPOJHpyeM
- N = MeToabl OLCHMBAHUS
oit HaumeHoBaHue pa3nesia AUCHMIIMHBI
Kon HaunmenoBaHue (OLICHOYHBbIEC MEpOIIpUs THSI)
KOMIIeTeHI{UH
(wm ee 4yacTH)
Paznen 1. Xumuueckas TepMoMHAMUKA
IIpuMeHATs ypaBHEHUS XUMUYECKOM TEPMOIUHAMUKYA U Paznen 2. Xumuueckoe paBHOBECHE
PIII KMHETHKH, XUMHUYECKUX ¥ (ha30BBIX PAaBHOBECHH B OTTK(Y)-1 Paznen 3. ®a3oBoe paBHOBecUe Onpoc B KOHIIE JIEKIIUY, BBIIIOJHEHHUE
MHOTOKOMIIOHEHTHBIX CUCTEMaX, B PACTBOPAX I PEIICHHS Pazgen 4. DnexktpoxuMus W13, K0UIOKBUYM, K3aMEH
3a/lay cBOeH MpodeccuoHaIbHOM AesTeTbHOCTH Paznen 5. Xumuueckast KHHETHKA
Pazpmen 6. Katams
Braznets HaBBIKAMH BBIYHCICHUS TETIOBBIX 3¢ (EeKToB
XUMUYECKUX PEaKUUi IpU 3aJaHHOU TeMIlepaType B Pazpen 1. Xumuueckas TepMOUHAMUKA
BeinosHeHue UJI3, xommoksuym,
P2 YCJIOBUSX MOCTOSHCTBA JABICHUSI MM 00BbeMa; KOHCTAHT OIIK(Y)-1 Pasznen 2. Xumuueckoe paBHOBecHE SK3AMCH
PaBHOBECHUS XMMHUUYECKUX PEaKUUil IIpU 3a1aHHOU
TeMIeparype
PaccumnTteiBaTh (UNKO-XUMHUUYECKHAE CBOMCTBA PACTBOPOB o
Pazgen 4. DnexkTpoxuMus 3auTa OTYETA 110 JaOOpaTOPHOI
Pa3 9JEKTPOIUTOB, KUHETUYECKUE IapaMeTphl IPOCTBIX U OIIK(Y)-1
N Pa3pen 5. Xumundeckass KHHETHKA paboTe, BeimonHenue M/13, sx3amen
CIIOKHBIX PEaKIUi
Paznen 1. Xumuueckas TepMoUHAMUKA
Pasznen 2. Xumuueckoe paBHOBecHE
IprMeHATs HKCIIEPUMEHTAIBHBIE METOIBI OINIPeIeTICHI
N Paznen 3. ®a3oBoe paBHOBecue BBINOJHEHUE U 3alUTa OTYETA IO
P4 (hHM3UKO-XIMHUYECKUX XapaKTepPUCTUK CBOIICTB BEIIECTB U OIK(Y)-1 .
Paznen 4. DnextpoxumMust nmabopaTopHOi paboTe
MaTepHaloB, BHIMOJIHATE 00paboOTKy pe3ybTaToB
Pasnmen 5. XuMuueckass KUHETHKA
Pazpmen 6. Katams
Pa3zpen 1. Xumuueckas TepMoOMHAM KA 3amIUTa OTYeTa MO JabopaTOpHOU
PaccunTeiBaTh TEPMOAMHAMUYECKHAE U KWHETHICCKHE
PaS MK(Y)-3 Pasnen 5. Xumuueckast KUHETHUKA paboTe, BeimosHeHue M3,
XapaKTePUCTUKH XUMHUYECKUX IIPOIECCOB
Paznen 6. Katams KOJUIOKBUYM, DK3aMEH
[IporHo3upoBath BIMSHHE JAaBICHUS, TEMIIEPaTyphI, BBINIOJIHEHHUE H 3aIUTa OTYETa MO
. Pa3zpen 1. Xumuueckas TepMOMHAM KA .
P16 MIOCTOPOHHUX IpUMeced Ha paBHOBECHE B XUMMUECKUX MK(Y)-3 nmabopaTopHO paboTe, BHIOJIHEHHUE

peaKuiaX, Ha BbIXO/J IMOJIE3HOI'O MPOJyKTa

Paznen 2. Xumuueckoe paBHOBeCHE

N3, KOJIOKBHYM, DK3aMeH




3. IIxajga oueHuBaHUdA
[Topsinok opraHu3alMM OLICHUBAHUS PE3YJIbTaTOB OOYYEHHsS B YHMBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OIICHUBAHUS PE3yIbTaTOB 00ydeHUs B ToMCKOM mojuTexHuueckoMm yHuBepcutere (Cucrema oreHHUBaHU)» (B ACHCTBYIOLICH pEaKIIUH ).
Hcnonb3yercs OaulbHO-PEHTHHIOBAs CHCTEMa OLIGHUBAHUS pe3ynbTaToB oOyueHHs. MToroBas olieHKa (TpaiuMLMOHHAs M JUTEpHas) 1O BHUIAM
yueOHOU nesitenbHOCTH (M3ydenue nucuuniand, YWPC, HUPC, kypcoBoe NHpOEKTHpOBaHHE, MPAKTHKH) OIpENeNseTcs CyMMOW OalioB IO
pe3yabTaTaM TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOU aTTecTally (MTOTOBasi pEM THHTOBAS OIleHKa - MakcumyMm 100 GamioB).

Pacnipenenenrie OCHOBHBIX M JIOMOJHUTENBHBIX Oa/UIOB 3a OLIGHOYHBIE MEPOMNPUATHS TEKYIIEr0 KOHTPOJIA M MPOMEXKYTOYHOW aTTeCTalluH
YCTaHaBJIMBACTCA KAJICHJAPHBIM PEUTHHT-IIAHOM U CLHUIUIMHBI.

[llkayia 1711 OLIEHOYHBIX MEPONPUSITHI DK3aMEHA

% BBINOTHEHNS CoorBeTcTBUHE

3a1aHmit Jnamen, TpaJuIMO HH O i OnpeejieHne OLEHKH

IK3aMeHa dann OLICHKe

90%-+100% 18 =20 «O1muHOY» OmmM4yHOe MOHMMaHHe NpeMeTa, BCECTOPOHHUE 3HAHUS, OTIMYHbIE YMEHUS U BIaJICHUE ONBITOM IIPAKTHYECKON JeATEIbHOCTH,
HE0OX0MMBIE Pe3yJIbTaThl 00yueHHs C(OPMHUPOBAHBI, UX KAU€CTBO OLICHEHO KOJIMYECTBOM 0ajjioB, OJM3KHM K MAKCUMaJbHOMY

70% - 89% 14 =17 «Xopo1o» JloCcTaTO4HO MOJHOE MOHUMAaHHUE IpeMeTa, XOPOINe 3HAHUS, YMEHUS U OTBIT IPAKTHIECKOH AESTEIFHOCTH, HEOOX0MMBbIe
pe3ysbTaTel 00ydeHHs chOPMUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OLIEHEHO MHHUMAIBHBIM KOJIMYECTBOM 0aiioB

55% - 69% 11 +13 «Y IOBILY [TpuemieMoe NTOHUMAaHKUe peIMeTa, yAOBICTBOPUTENbHbIE 3HAHMS, YMEHUS U OTBIT MPAKTUIECKOHN AeSTENPHOCTH, HEOOX0MMBblIe
[pe3yibTaThl 00y4YeHUs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLIEHCHO MUHHMAJIbHBIM KOJMYECTBOM 0aJlioB

0% - 54% 0+ 10 «HeynoBm» Pe3ynbTaThl 00y4YeHUS HE COOTBETCTBYIOT MHUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM




4. TlepedyeHb TUIOBBIX 3aJaHU

OuneHouyHbIe
Meponpusi TUs

Ilpumepbl TUNOBBIX KOHTPOJIbLHBIX 3a/laHMI

Onpoc B KOHUE JeKUUH

Bomnpocsr:

Bonpocekl k nekyuu

1. OBLLYIO SHTPOMNWIO CUCTEMBI, COCTOALLYIO U3 TPex YacTen
MOXHO BblMMUCNNTbL NO YpaBHEHUO

§=4S,+8,+8, §=8+8,+8;
§=8,-5,-8,

5+5,+8

S — 1 El
3
2. MonkHble 3HTPOMKUU TPeX arperatHblX COCTOAHWIA (TBepAOTo, KULKOro
1 ra3ooGpasHoro) 0AHOTO BELLECTBA COOTHOCATCA

Sire)> S, > S0, S, <85 >8,

(Ts)

Sirey < Sy <Sir, S, =80,=81,

3. MakcumanbHoe U3MeHeHUe IHTPOMNUU NPOUCXOANT

npu n3obapHoOM HarpesaHui,
npu hasoBoM Nepexome;
NpY USOXOPHOM HarpeBaHuu;
NPy U0TEPMHOM pacLLUMpeHnn
25

KoasoxkBuym

Bomnpocsr:
Komoksuym. Ileppoe Hayaio TepMOIMHAMHKHU

1. OcHOBHbIC MOHATUS XUMUYECKOH TepMoAMHAMHKH: DOPMYIHMPOBKH IEPBOTO Hadaja TCPMOIMHAMHUKH. MatemaTHueckas
3aIUCh MIEPBOTO HAYaa TSPMOMHAMUKH.

2. Tepmoxumus. 3akon ['ecca. TemnoBoit 3¢ dexr xumuueckoit peakiuu. PopmynHupoBka 3akoHa ['ecca. Metompl pacuera
TEIUIOBBIX 3(()EKTOB XUMUYECCKUAX PEAKIIHIA.

3. TemnoeMKOCTh: yJAelbHAas, MOJSpHAs, HCTAHHAS, CPEIHssA, H30XOpHas, u300apHas. TeEIUIOEMKOCTh HACATBHOTO Trasa.
TemoeMKoCTh KUIKUX U TBEPIBIX TeJ.. BiusHHE TeMmepaTypbl Ha TEIUNIOEMKOCTh. 3aBUCHMOCTh TEIUIOBOTO 3 dexta xuMHYSCKON
peakuu oT TeMnepatypbl. 3akoH Kupxroda.

KostokBuym. BTopoe Hadaio TepMOIMHAMHKH. DJHTPONHS

1. ®opmyIHpPOBKH BTOPOTO Hayama TepMOJMHAMUKH. DHTpomums. CpoiicTBa »HTponuu. MatemaTHueckas 3alUCh BTOPOTO
Hayalla TepMOJHMHAMUKH. VI3MeHEeHHEe YHTPOIH KaK KPUTCPUI HalpaBleHUs Hpoliecca B H30JIMPOBAHHON CHCTEME.

2. Pacder u3MeHEHHUs YHTPOIHHU B Pa3INYHBIX MMPOIECccax.

KomtokBuym. TepMoanHam myec Kue TOTeHIUAIbBI

1. Dueprus 'm66ca. ®usmueckuii cMmpica 3Heprun [ nO0ca. DHeprus ['mOOca kak KpUTEpHil HampaBleHHs mpoliecca. Pacuer
U3MEHeHHs dHepruu ['mdbca B pasmMyHBIX Hpoleccax. DHeprus [ enpMmronbia. Ousudeckuid cMBICT dHeprun ['enmpMronbna. DHEPTUs
lempMTONBIA KAaK KPUTEPUI HANpaBJIeHHA Iporecca. PacueT n3ameHeHns sHepruu [ enbMTobla B pa3nidHBIX IPOLeccax.

2. Xapakrepuctnyeckue ¢yHkimu. YpaHenus [m60ca—I'empmromena. [octynat Ilmaska. ChepctBus moctynata IDhmaHka.




Ouneno4yHsle
M epOIpUsI TH I

Ilpumepbl TUNOBBIX KOHTPOJIbLHBIX 3aJaHMI

XUMUYECKUH NOTEHIHAL
KonnoxkBuym. Xumuueckoe paBHoBecue. dazoBoe paBHOBecHe B OJHOKOMIIOHEHTHOM cHcTeMe.

1. Tlpu3HaKW XUMHUYIECKOTO PaBHOBECHA. 3aKOH NEHCTBYIONIMX Macc. YpaBHEHHE M30TEPMBI XMMHUYECKONW PEaKIny.

2. PazmmuHBIe crOCOOBI BBIpaXEHHS KOHCTaHTHI paBHOBecHs. CBs3b KOHCTAaHT paBHOBECHS Mexay coboil. ['eteporeHHOE
XIMHYECKOE paBHOBECHE. YpaBHEHNE XUMHUECKOTO cpoacTBa. CraHmapTHas >Heprus [ 'mb0Oca peakmuu.

3. 3aBHCHMOCTE KOHCTaHTHI PaBHOBECHS OT TeMIIepaTyphl. YpaBHeHHs u3o0apsl. Pacder TeroBoro sddexra xumudgecKoit
peakuy 1o ypaBHEHHIO H300apbl. BimsHue maBneHms Ha xumudeckoe paBHosecue. [Ipumanmm Jle-Illatemse. Bimsare moctopoHHHX
puMecei.

4. Tlomstusa ¢azoBoro pasHoBecus. Pazomble mepexompl. Ommcanue (Ha30BEIX PaBHOBECHH B OIHOKOMITOHEHTHBIX CHCTEMax.
VYpasuenue Knaneiipona - Kiaysuyca.

5. TlpaBwino ¢a3z I'mb6ca. dmarpaMMBbl COCTOSIHHS OJHOKOMIIOHEHTHBIX cucTeM. Jlmarpamma cocTosiHuS BOJBI. [marpamma
COCTOSIHMSI CEPBL.

KonnokBuym. da3oBoe paBHOBecHe B IBYXKOMIIOHEHTHOH cucrTeme.

1. TpaBmma TOCTPOCHMS W WCCIEAOBaHMA uarpaMM (IPHUHIUI HENPEepPHIBHOCTH, NPHUHIMUII COOTBETCTBUS). TepMmmdeckuit
aHaImM3.

2. JlnarpaMMBbl COCTOSIHUSI IBYXKOMIIOHCHTHBIX CHCTEM: IMarpaMMa C IIPOCTOH 3BTEKTHKOW; C 00pa30BaHHEM YyCTOHYMBOTO
XUMHUYECKOTO COCIMHEHHSA; C 00pa3oBaHMEM HEYCTOWYHBOTO XMMHYECKOTO COCAMHEHHS; C HEOTPAHWYCHHOM W OTrpaHWYCHHOM
B3aUMHON paCTBOPUMOCTHI0 KOMIIOHEHTOB B TBepIoM coctossHuu | u Il Bupa; ¢ mosmmMop¢hu3MoM KOMIIOHEHTOB.

3. OmnpezeneHre KOJMYSCTBEHHOTO COOTHOMICHUS Mexay (asamu. [IpaBumo peraara.

Konnoxksuym. PactBoOpbI.
IMapruaneHble MOJSPHBIC BEMMYUHbBL. YpaBHeHus [ n60ca-/lrorema.
AJMTUBHBIE U HEaJJWTUBHBIE CBOWCTBA PacTBOPOB.
Tunel pacTBOPOB (MACaNbHBIN, TpeneabHO pa30aBiIeHHBIN, HEUICaIbHBII).
JlaBneHHe HACBHIIIEHHOTO Napa KOMIOHEHTa HaJ pacTtBopoM. I[loBbllleHHMe TeMIepaTypbl KHIEHHS U IOHIDKCHHE
TeMIIepaTyphl 3aMep3aHHs PACTBOPOB.

5. Jletyuue cmecu. 3akoHbl KoHOBanoBa. A3€0TPOIHBIE CMECH.
KomiokBuyM. DJIeKTpoXuMusi. DJIeKTpHYecKasl NPOBOAUMOCTH. DJIEKTPOJIM3.

1. Teopus cnaObIX 3JEKTPOIUTOB AppeHHyca,.

2. Teopwus pacTBOPOB CHIBHBIX AJICKTPOUTOB Jlebas u XroKkKkess. AKTUBHOCTb. [IpaBuiio MOHHOM CHIIBL.

3. Duiektpuyeckass NPOBOAMMOCTb PACTBOPOB JJIEKTPOJMTOB. YJeNbHas, MOJApHAs 3JIEKTpUYECKas HPOBOAMMOCTb. 3aKOH
Komppayma. ITogBHXHOCTE MOHOB. DcTad)€THBIM MEXaHHU3M MNepeaadn dJeKTpruuectBa. KoHIyKToMeTpus.

4. Dnextposm3. [IpaBuna 3anucu peakuuil Ha SJIEKTPOJax MpH dJekTposmse. 3akonsl Dapazes.
KostokBuym. TepMoanHaMuKka rajibBaHMYeCKOro 3JjeMeHTa. XuMHYecKHe Iend. KoHIeHTpanumoHHbIe Nenu
TepMoMHaMHKa rajlbBAHUYECKOIO 3JIEMEHTA. THUIIbI 3JIEKTPOJIOB.
OnexTpoxuMuyeckue sneMeHTs! (uenu). [IpaBuna cxemMaTUueckoil 3amucH 3MEKTPOXUMHUUYECKUX Lemneld. XuMUuiec Kue HemH.
Konnentpanuonnslie nenu. KoHIIEHTpallMOHHBIH 37€MEHT ¢ IEPEHOCOM U 0€3 epeHoca HOHOB.
IMpumenenue metoma DJC s pacueTa HU3UKO-XUMUYECKUX KOHCTAHT.

Ao

~AwprE

KonnokBuym. Xumuueckasi kuHetuka. @DopmanbHas knHeTuka. KuHeTnka ¢opManibHO TNPOCTBHIX peakimii




Ouneno4yHsle
M epOIpUsI TH I

Ilpumepbl TUNOBBIX KOHTPOJIbLHBIX 3aJaHMI

1. OcHOBHBIC TOHATHS XUMHYCCKOH KHHETHKU. 3aKkoH JeictByrommx macc. ®PopmanpHas kuHetwka. [loHsatus: ¢opmanbHO
MIPOCTHIC PEAKIUH, psMas H oOpaTHAst KHHETHIeCKas 3a/ada.

2. OmHOCTOpOHHHE PEaKIHH MEPBOTO, BTOPOTO, TPETHETO, HYJIEBOTO IOPSIIKA.

3. Meroasl onpeneeHus MOPSIKa PeaKuuii.

Konnoksuym. Kunernka cioxubix peakuuii. Teopum xmmuyeckoil kuHeruku. Karamms.

1. O6patumMble, mapamiebHbIe, IOCICIOBATENbHBIE PEAKIMH IIEPBOTO MOPSIIKA.

2. Merox cTarMoHapHBIX KOHIEHTpanuii boxenmrreiina.

3. BmisHme Temmepatypsl Ha CKOpOCTh XUMHUeckod peaknuu. [Ipasmno Bant-T'odda.YpaBaenme Appenmyca. DHeprus
AKTHBAIIIH.

4. Teopun xuMHUYIEeCKON KMHETHKH. KWHETHKa IETHBIX peakmuii.

5. Katami3. OcHOBHBIE TOHSTHS.

6. TomorenHeli kaTtamm3. OOmMMH KHUCIOTHO-OCHOBHOM Kataymms. Creruduyeckuii KHUCIOTHBIM Katamm3. Crenmdudeckuit

OCHOBHOM KaTaju3.
7. TeteporeHHslil kKatanm3. MeXaHN3M TeTePOTCHHBIH KATATUTHYECKIX PEaKIHil.

3anmTa J1a60paTopPH o
padoTBI

Bompocsr:
OnpenesieHne TeIUIOTHI PACTBOPEHHs] HEM3BECTHOH COJIM.
1. Yro Ha3bIBaeTcs MHTETPANBbHON TemnoToN pacTBopeHHA. OT Kakux (akTopoB 3aBHCUT TEILUIOTA PACTBOPEHHS CONHU?
2. U3 Kakux 3J1€MEHTOB COCTOUT KaJOpHUMeETpHUecKas cucrema?
3. Kakum 00pa3oM IpoOBOIAT M3MEpPEHHE TEMIICPATYPhI?
4.  Onummrte 1adOpaTOpHYIO YCTAHOBKY Ul MPOBEACHUS U3MeEpeHuil

HccnenoBanue XMMHYEeCKOr0 PaBHOBECHsl B reTepOreHHOil cucrteme.
HazoBuTe kpuTepuy HANpaBiCHHUS MPOLECCa, KAKUM ypaBHCHHEM OHH OMUCHIBAIOTCS ?
HazoBute pasmuunble crocoObl BHIpaKeHUSI KOHCTAHTHl PaBHOBECHUS
Kakue nmapameTphl BIUSIOT Ha CMELICHNE XMMUYECKOTO paBHOBeCHUs?
Onuimrte 1ab0paTopHYIO YCTAHOBKY Uil NMPOBEACHUS U3MeEpeHuUil

b

OmnpeneieHNe TeMIOTHI MAPOOOPA3OBAHUS JIETKOJIETYINX KHIKOCTEH.

Maiite onpenesieHne TeIIOTH MapooOpa3oBaHuUs.
3anmmmTte ypaBHeHue Knamnelipona-Knaysuyca u npoanammsupyiite ero. M3o0pa3ure KpUBYIO HUCTIapCHUS.
Kaxnm 00pa3oM MOXKHO pacCUUTATh TCIUIOTY MCHAPEHUS U3 DKCIIEPUMEHTAJIBHBIX JTaHHBIX?

Omnuute 1ab0paTopHYO YCTAHOBKY WIS IIPOBEICHUS U3MEPCHUI.

~wph e

Tepmuyeckuii ananu3. IlocTpoenue auarpaMmbl IUIABKOCTH CHCTEMbI
audeHnIaMUH- HAPTaATH H..
1. KakmM 00pa3oM IpoBOIAT TEPMHUYECKUI aHATIH3.




Ouneno4yHsle
M epOIpUsI TH I

Ilpumepbl TUNOBBIX KOHTPOJIbLHBIX 3aJaHMI

2. B udem 3axmodaercs mpocToTa U JOCTYITHOCTh TEPMUUECKOTO aHAJN3A.
3. Jlaifte XapakTepUCTHKy IMOHSTHIM: KPHBas OXIXKICHHS, JIMKBHIYC, COJHIYC, SBTEKTHKA, IPABMJIO phIUara.
4.  Omummurte 71a00paTOPHYIO YCTAHOBKY JUII MPOBEACHHS W3MepeHUH

JJleKTpHYecKasi NMPOBOANMOCTH PACTBOPOB 3JIEKTPOJIHTOB.

Omumurte cxeMy M3MEpPEHHUs ANEKTPUIECKOH TPOBOMMOCTH PAaCTBOPOB 3JIEKTPOJIHTOB.

Yto sBIsIeTCS MOCTOSIHHOW pubopa (cocyna)? 3adeM ee HyKHO ONpPeaeITh?

TTouemy mpu U3MEpPECHUSAX UCTIOIB3YETCS TepPEMECHHBIN TOK?

Kakum o0OpazoMm paccumuThiBaloTCS (HU3UKO-XMMHIECKHE KOHCTAHTHI IO 3HAYCHUSAM JJIEKTPHUUECKON MPOBOIMMOCTH?

~Awbd P

Onpenenenne pH pactBopoB metogom IJIC.
HasoBuTe THIIBI 3JIEKTPOIOB, HCIIOJB3yeMble Wit onpexaeneHus pH pacteopa. 3anumure ypasHenue HepHcra.
HasoBuTe m0CTOMHCTBAa M HEJOCTATKU HCIIOJB3YEMBIX JJICKTPOIOB
Kak paccuutsiBaerca 3 J1C raipBaHUYECKOIO 3J1€MEHTA?
Omummte 1a00paTOPHYIO YCTAHOBKY UIS IPOBEJICHUS H3MEPEHHUH

~AwbdE

OmnpejesieHne npom3BeJeHusi pacTBopuMocTH MetogoM JJIC

JaiiTe XapakTepUCTUKY KOHIEHTPAIHOHHBIM TaJlbBAHNYECKUAM JJIEMEHTaM.
Ha3oBuTe HOCTOMHCTBA M HEAOCTATKH HCIIONB3YEMBIX JIEKTPOJIOB.

Uro Takoe muQy3noHHbIH noTeHman? Kakxum o6pa3oM ero MOKHO yCTPaHUTH?
Omnumute 1a60paTOPHYIO YCTAHOBKY JUIA MIPOBEACHHS M3MeEpeHUH

b
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HazoBuTe 0COOEHHOCTH NIPOTEKAHUSI XMMUYECKHX PEAKIMil B pacTBOpax.

KaknM KHHETMYECKMM YpaBHEHHEM OIMCHIBAETCS peakuus oMmblIeHHs 3¢upa? Kak paccuuThiBaeTcs KOHCTAHTa CKOPOCTH
JaHHOH peakumu?

Kakue ¢axtopbl BIMSIOT Ha CKOPOCTh peaKIuu?

s gero npoBOAUTCS. HarpeBaHUe NMPOOBI B KOHIE dKCIIEPUMEHTa?

Onuumre 1abopaTopHyIO YCTAHOBKY VIl MPOBEACHUS H3MeEpEHHA

3yyenne KNHETHKH PA3JI0KEHUST MOYeBHHBI
HazoBuTe 0COOCHHOCTH NPOTEKAHHUS XUMUYCCKAX PEaKLUil B pacTBOpax.
KakuM KMHETHYECKUM ypaBHEHHEM OIMCBHIBACTCS PEaKUUs Pa3iioKeHUs MoueBuHBI? Kak paccyuThIBacTCS KOHCTAHTA CKOPOCTH
JIAHHOW peakuuu?
Kakue ¢akTopsl BIUAIOT Ha CKOPOCTh PEaKIuu?
Jist 9ero mpoBOIUTCST HarpeBaHHE MPOOKI B KOHIIE SKCIIEpUMEHTa?
Onuute J1abopaTOpPHYIO YCTAHOBKY Ul MPOBEICHHS M3M epeHHUI
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M3yyenue CKOpPOCTH KATAJMTHYECKOr O Pa3JIOKEHHsI NMEPOKCHIA BOAOpPOAA.

1. [aiite XxapakTepHCTHKYy TOMOTEHHOMY KaTaim3y. Ha30BuTe 0COOCHHOCTH KaTaJMTUYECKUX PEaKIHi.

2. Ha3zoBuTte 0COOECHHOCTH ITPOTEKAHHs KATAJUTHYECKUX XAMUYCCKHX PEaKIUil B paCTBOpaAx.

3. KakuMm KHHETHYECKHM ypaBHCHHEM OIMCHIBACTCS pPCaKmus pas3IoKeHHs Iepokcuaa Bomaopoma? Kak paccuurthiBaeTcs
KOHCTaHTa CKOPOCTH JaHHOU peaKiuu?

4. Kakue (hakTophl BIUSIOT HA CKOPOCTh PEAKIIHN?

5. Onmumwmre 1ab0paToOpHYIO YCTAHOBKY VIl MPOBEACHHS M3MEPEHUMA

Ilepeuens Temaruxk WJI3:

§ 3 3akon ['ecca

§ 4. Pacuer TOXP 1o cTaHmapTHEIM TeruioTaM 0Opa3oBaHUS
§ 7. 3axon Kupxroda

§ 8 BeluncieHue U3MEHEHUs SHTPOIINU

§ §9 Beruncnenne n3meHenns sHepruu [ m66cau sueprin 'ensmronsua
§ 10 Ilo cTaHgapTHBIM 3HAYEHMSM SHTAIBIUN U SHTPOIUH

§ 11 Beruncnenve cTeneHd MUCCOIHAITAN

§ 12 BrluncneHne coctaBa paBHOBECHOUM CMECH

§ 11 Berunucnenve cTeneHd AUCCOIHAIAN

§ 12 Brluncnenne coctaBa paBHOBECHOUW CMECH

§ 14. YpaBHEHME U30TEpMbl XUMUYECKOM peakuuu

§ 15. YpaBHeHne n3o0apsl XAMHYECKOH peakIuu

§ 21. JluarpaMMBbI COCTOSIHUSI By XKOMIIOHEHTHBIX CHCTEM.

§ 22. CiocoObl BeIpaKeHUsT KOHIEHTPAIHH

§ 24. 3axoHBI IpeiesIbHO pa30aBIeHHBIX PACTBOPOB

§ 1. DnexTpudeckas MPOBOAMMOCTb PACTBOPOB IEKTPOIUTOB
§ 2. 3aKOHBI TEKTPOIU3A.

§ 4. DnexTpoaHbIe TOTEHIUAIIBI

§ 5. DIEKTPOXUMHUUECKUE DJIEMEHTHI

§ 6. KoHLIEeHTpallHOHHBIE 3JIEM EHTHI

§ 7,8, 9,10 Ompenenenne GU3MKO-XMMHUECKUX KOHCTaHT MetozoM DJIC
§ 2.4.1 Kunetnka OJHOCTOPOHHHUX PEAKIHA

§ 3.4.1 Metoapl onpeaeneHus: MOpsiIKa peakui

Kunetnka crnoHBIX peakuuit

§ 5.2. BimusiHue TemMnepatypbl Ha CKOPOCTb pPeaKuuu

JK3aMeH

Bomnpocsr:
OcHOBHBIE NMOHATHSA XUMUYECKOH TepMomuHaMUKKU: POPMYIHPOBKH MIEPBOr0 Hauaja TepMOAMHAMUKA. MaTeMaTHueckas 3aIHCh

IIEpPBOI0 HavYaJa TCpMOJUHAM UKH.

Tepmoxumusa. 3akoH Ilecca. TemmoBod sddexr xumuueckod peakumu. PopmymupoBka 3akoHa ['ecca. Metoapl pacueTa
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TEIUIOBBIX 3 PEKTOB XMMHUIECKUX PEAKIHH.

TemnoemMKkoCTh: yaenpHas, MOJSIpHAs, WCTHHHAS, CpEIOHSASA, W30XOpHas, wn300apHas. TeIIOeMKOCTh WIeaJbHOTO Tasa.
TemmoeMKoCTh KHUIKUX W TBEPIBIX TeJ.. BIMsHHE TeMIepaTyphsl Ha TEIUIOEMKOCTh. 3aBHCHMOCTH TEIDIOBOTO 3 (eKTa XUMHUUIECKOH
peaknuu oT TeMneparypbl. 3akoH Kupxroda.

DopMyIMPOBKH BTOPOIrO Hadaja TepMOJMHaMUKU. DHTponus. CBOHCTBAa HHTpONMU. MatemaThdecKkas 3alluch BTOPOTO Haudala
TepMOJMHAMUKU. VI3MeHeHre SHTpONUN KaK KpUTEpUil HalpaBJIeHUs Mpoliecca B U30JMPOBAHHON CUCTEME.

PacueT u3aMeHeHUs HTPOINUY B Pa3IMUHBIX MPOLECCaX.

Oueprus ['m66ca. ®usmdeckuit cmpica dHeprum ['mOOca. DHeprus ['mOOca kak KpuTepwii HampaBleHWs Tporecca. Pacder
U3MeHeHus1 dHeprun ['mb0ca B pas3nmmuHbIX mpomeccax. JHeprus [empmronbna. Ouszndeckuii cMbich d3Heprun [ enpMronbna. JHEpTUs
I'esbMronbpLa Kak KpUTepUil HalpaBleHUs npouecca. Pacuer uameHeHus sHepruu ['esibMrosbsLa B pasjIMuHbIX IPOLECCaX.

Xapakrepuctnueckne QyHkiun. YpaHeHus ['m66ca—Temsmromsma. [loctymat Ilmanka. Creactsus moctynata Ilmamka.
XUMUYECKUM OTEHIUA.

[Ipu3Haky XMMHUUECKOTO paBHOBECUS. 3aKOH JEHCTBYIOIUX Macc. YpaBHEHUE U30TEPMbl XUMHUUECKON PEaKIUU.

Pazmmyable crmocoObl BBIpakeHUS KOHCTAHTHI paBHOBecHs. CBs3b KOHCTAHT paBHOBecHs Mexay coboi. I'eteporennoe
XUMHUYECKOe paBHOBECHE. YpaBHEHHE XMMUIECKOTO cpojacTBa. CranmaptHas dHeprus [[mO6Oca peakum.

3aBHCHMOCTs KOHCTAHTHI PaBHOBECHS OT TeMIIepaTyphl. YpaBHEHHS H300apel. Pacuer TemoBoro 3¢ dexra xumudeckoil peaxim
10 ypaBHEHHUIO M300aphl. Bmusiane mapneHus Ha xuMmudeckoe pasHoBecue. [Ipuniun Jle-Illatense. Brimsgane mocTopoHHUX MpUMeEcCei.

Ionstust dazoBoro paBHoBecus. Pas3oBele mepexonpl. OmnmcaHue (Ga30BBIX PaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMax.
VYpasuenue Knaneiipona - Knaysuyca.

IpaBmio Qa3 'mb6ca. [marpaMMbl COCTOSHHS OJHOKOMIIOHEHTHBIX cHUCTeM. JlmarpamMma cOCTOSIHHS Bojbl. Jlmarpamma
COCTOSIHUSI CEPHI.

IpaBuiia MOCTPOEHUS U MCCICAOBAHUS AUMArpaMM (IIPHHIUI HEIPEPBIBHOCTH, IPUHINI COOTBETCTBHUS). TepMudecKkuil aHam3.

JuarpaMMBl COCTOSIHUSI JBYXKOMIIOHEHTHBIX CHUCTEM: JMarpaMMma C MpOCTOM JBTEKTUKOH; ¢ o0pa3oBaHHEM YCTOWIHUBOTO
XUMHUYECKOTO COCAMHEHHS; ¢ O0Opa30BaHMEM HEYCTOWYHBOTO XUMUYECKOTO COEAMHEHHS; C HEOTPAHHYEHHOW U OTpaHWYCHHOM
B3aMMHON paCTBOPUMOCTBI0 KOMIIOHEHTOB B TBepIoM cocTtossHuu | u Il Buma; ¢ mosmMop¢hr3MoM KOMIIOHEHTOB.

OrmpeneneHne KOMMYECTBEHHOTO COOTHOIIEHHs Mexay ¢a3amu. [IpaBuno peruara.

[NapuuanbHeie MOJSIpHBIE BemMuuHbl. YpaBHeHus: [ u60ca-/lioreMa. AnMTUBHBIE U HEaJUTUBHBIE CBOWCTBAa PAacTBOPOB.

Tunsl pacTBOpOB (MIeaNbHbIN, MpeAebHO pa30aBIeHHBIH, HEUACATIbHBIN).

JlaBreHHe HaCBIIIEHHOTO IMapa KOMIIOHEHTa HaJ pacTBopoM. IloBellieHue TemMmnepaTypsl KUIIEHUS U MOHWKEHHE TeMIepaTypbl
3aMep3aHHs PacTBOPOB.

Jletyune cmecu. 3akoHbl KoHOBanoBa. A3e0TpOIIHbBIE CMECH.

Teopus cnabbIX SNEKTPOJIUTOB AppeHuyca,.

Teopust pacCTBOPOB CHIILHBIX 3JIEKTPOJIUTOB [lebas n Xtokkens. AKTUBHOCTb. [IpaBuio MOHHOUW CHIIBI.

OnexkTpuueckas MPOBOJAUMOCTb PACTBOPOB 3JEKTPOIUTOB. YJenbHas, MOJSIpHAas 3JEKTpUUecKas MPOBOIUMOCTb. 3aKOH
Konbpaymra. IToasu:kHOCTE MOHOB. DcTadeTHBII MexaHH3M Nepeadn JaeKTpuuectsa. KoHIyKkToMeTpus.

Onextpomus. [IpaBuna 3anucu peakiuil Ha I1EKTpoJax MpH daeKTpouse. 3akoHbsl Papanes.

TepMouHaMUKa TalbBAHUYECKOTO 3JIEMEHTA. THUIIBI 3J€KTPOJIOB.

OnexTpoxuMudeckue aneMeHTsl (uenu). [IpaBuna cxemMaTHuecKoi 3amucH 2JIEKTPOXMMHUUYECKUX Leneld. XUMUYeCKUe LEMnu.

Konnentpanuonssle 1enu. KoHIIEHTpallMOHHBIH 3JeMEHT ¢ IepeHoCcoM M 0e3 IepeHoca HOHOB.
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Ipumenenne metona DJIC mist pacuera GHU3UKO-XMMHUYSCKUX KOHCTAHT.

OCHOBHBIC TIOHATHS XUMHUYECKOW KHHETHKHA. 3aKOH JeicTByrommx macc. dopmanbHas kuHeTHKa. [loHATHA: (QopmMaibHO
MPOCTHIC PEAKIINH, TIPsMasi U 0OpaTHast KHHETHIECKasl 3aj1a4a.

OMHOCTOPOHHUE PEeaKIMH IEPBOTO, BIOPOTO, TPETHETO, HYJEBOTO MOPSIKA.

MeToapl onpeieNieHus OPSIIKa peaKIuil.

OO6paTtuMble, mapaieNbHbIE, MOCIe0BATEIbHBIC PEaKIUU IEPBOTO OPSIKA.

Merton crarmoHapHbIX KOoHIeHTpanuii bonenmeiina.

BmusiHue TemmepaTypbhl Ha CKOpPOCTh XuMHUYeckod peakiuu. I[IpaBmino Bant-T'odda.YpasHenue AppeHunyca. DHeprHs
aKTHBAINH.

Teopuun xumuueckoil knHeTUKU. KMHETHKa LETHBIX peaKIuii.

Katam3. OcHOBHEIC TTOHSTHS.

Tomorennsiii katamus. OOMMK KACIOTHO-OCHOBHOM Katanmm3. Crnenuduaeckuii KUCIOTHBIH Kataymm3. Crienndudecknii 0CHOBHOH
KaTaJm3.

I'eteporennsiii kaTamu3. MexaHU3M Ie€TepOTreHHbIN KAaTaIUTUYECKUX peaKuuil.

5. MeToauuyeckue yKa3aHus 0 NMpoueype OleHUBAHUS

O1eHOYHBbIE Meponpus THsI IIpouenypa npoBegeHHs] ONEHOYHOT 0 MEPONPUSITHS W HEOOXOAUMbIE METONMYECKHE YKA3aHWS

1. Omnpoc B KOHIIE JICKIHU IIpoBo/WTCS B KOHIIE KaXJIOH OYHOM JICKIMH. 3a BEPHBIH OTBET HA BONPOCHI ONIPOCa CTYICHTHI IoJry4aroT 1 Gamr

2. Kommokeuym INocre n3ydeHus KaXKA0TO pasziesia CTyCHTBI MPOXOIAT MPOMEKYTOUHYIO aTTCCTAllMI0 B BUAEC CaYd KOJUIOKBUyMa. OTBETHI
Ha BOTIPOCHI KOJUIOKBHYMa OICHHBAIOTCS B 0ayutax (KOJMYECTBO 0aJUIOB yKa3aHO B PEHTHHI-IUIAHE JUCIMILIMHEI).

3. 3amura madbopaTopHOH paboThI INoce BEITOJHEHUS TA0OPATOPHOI PaOOTHI MPOBOJUTCA 0OCYXKICHUE PE3YyIbTATOB M CIACTCS OTYET. 32 OTUET CTYICHTHI
MOJy9aroT Oayutbl (KOJMYEcTBO 0aJUIOB YKa3aHO B PCHTHHT-TUIAHE JUCIUILIAHBI).

4. a3 CryneHTaM mpejyiaraetcsi pemmth 14 3amad. 3a BepHOE pelnIeHHe KaKIoH 3aladyil HaYUCIIOTCS Oamibl (KOMYecTBo 0awioB
yKa3aHO B PEHTUHI-TUIAHE JUCIUILUINHBI).

5. DK3aMeH INocre BBIMOJHEHUs BCEX 3aJaHHI CTYICHT IOIMYCKaeTCs K cJave dKk3aMeHa. MaKcHMalbHOE KOJMYECTBO OAJUIOB 33 3K3aMCH
20 6amnoB. KomruecTBo 0auioB 3a HK3aMEH U KOJIMYECTBO 0ajuioB, HAOpaHHOE B CEMECTPe CYMMHUpPYETCs U HOopMUpyeTCs
0o01as oLeHKa.

6. JlomoJHUTEeNBHBIC 0aJuTBl (pElIeHUE CryneHTaM mpejylaractTcsl pelIuTh NOTOJIHUTESIBHBIC 3aJaqd, YTOOBI HAOPaTh JOMOIHATEIFHOE KOJIMYECTBO OalioB.

nonojHuTeNbHbIX M]13) MaxkcumanbHO MOXKHO HaOpaTh 15 6amios.
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