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1. Poan JUCHUILINHBI «KoJJ1ouaHas XUMHSI» B (l)OpMHpOBaHI/II/I KOMIIeTeHII it BBIITYCKHHUKA:

S Kon CocraBiisiionye pe3y/ibTATOB 0CBOEHHsI (JECKPHIITOPBI KOMIIETEHIHiH)
o0pa3oBaTe1bHOM PesynbTaTsl
CemecT | KOMIIETEHI
NPOrpamMMsl o HaumeHoBaHHe KOMIETEHIH 0CBOEHHsI
(IMCHUIINHA, p oon
Ko HaumenoBanmue
npakruka, F'HA)
TF'otoBHOCTH HCIIOJIb30BATh OIIK(Y)- BrnaneeT crmocoOHOCTHIO OIIEHUBATE aJCOPOIMOHHYIO CIIOCOOHOCTH
3HaHKWA O CTPOCHHMH BCIIECCTBA, 3.B8 Pa3IU4YHBIX BEUIECTB U MATEPUAIIOB
IPUPOJE XUMHUYECKOM CBS3U B
Pa3JITHHEIX Kaccax OIIK(Y)- | YMeeT paccuuThiBaTh OCHOBHBIE XapaKTEPHCTHKH IHCIEPCHBIX
OIIK(Y)-3 | XUMHUYECKUX COCIUHCHHUU IS P2 .
o 3.V8 CUCTEM U IIOBEPXHOCTHBIX SIBICHUI
MOHMMAaHHMS CBOMCTB MaTepHajIoB
M MEXaHW3Ma  XUMHYECKHX
[POLECCOB, NPOTCKAIONMX B OIIK(Y)- | 3naer 0coGeHHOCTH CTPOEHHUS KOIUTOMIHBIX CHCTEM M MEXaHH3MbI
OKPYXKAIOIIEM MHPE 3.38 MPOTEKaHUS TIOBEPXHOCTHBIX SBICHUN
Kounounnasn
5 Bnaneer MeromamMm mn3MepeHHS IOBEPXHOCTHOTO HATSDKEHMS,
XHMHH CnIOCOGHOCTS - MTaHHMpOBaTh M JUIR(Y)- azcopOIMy W yJEeNbHOW IOBEPXHOCTH; IPOBOJIUTH KOATYIISIIHIO
MIPOBOJUTD XUMHUYECKHE 1.B5 flcoport YA P » TIpoBoa yan
KOJUTOM/IHBIX CHCTEM
9KCIIEPUMEHTHI, MIPOBO/UTH
00paboTky pe3yIBTaTOB
YMmeeTr  W3MepATh (UBUKO-XUMHUYECKHE  XapaKTEPHCTHKU
JKCIICPUMEHTA, OIICHUBATh JIK(Y)-
AIK(Y)-1 P5 JIUCTIEPCHBIX ~ CHUCTEM, MPOBOAUTH 00paboOTKy  pe3ynbTaToB
HNOTPEIIHOCTH, IIPUMEHATH 1.Y5 o
U3MEpeHuit
METO/IbI MaTeMaTH4eCKOTro
MOJICTIMPOBAHUSl W aHajM3a Ipu
3HaeT OCHOBHBIE METOJIbI JKCIEPUMEHTAJIBHOIO HCCIIEIOBAHUS
HCCIIEI0BaHUU XUMUKO- JIIK(Y)- .
MOBEPXHOCTHBIX SIBIICHUH, METOJABI MOJYYEHHs W KOaryJsiiuu
TEXHOJIOTHYECKHUX MPOIECCOB 1.35
JIICTIEPCHBIX CUCTEM
2. IMoka3zaTesu U MeTOALI OLICHUBAHNSA
HnaHI/IpyeMme PE3YIIbTATHL O6y‘ICHI/ISI 110 TUCIUITIINHC KO,II KOHTpOHpreMOﬁ HaumenoBanmne pasaeiia IMCHUILIIAHBL MCTOI[I)I OLICHUBaHUA
Kon HauMeHoBanue KOMITETCHITNH (M ee (OLIEHOYHBIE MEPOTIPUSATHS)
YacTH)
P11 | IlpumeHsATH 3HaHUS 3aKOHOB, TEOPHH, ypaBHEHUH, Pa3nen 1. lucnepcHble cucTeMsl KomnokBuym, npesenranus,
METOJI0OB KOJUTOMJHON XUMUHU MPU U3YYCHUHU Paznen 2. Tepmoaunamuka JK3aMEH
MOBEPXHOCTHBIX SIBJIEHUH U AUCIIEPCHBIX CUCTEM OIIK(Y)-3 ITOBEPXHOCTHBIX SIBJICHUN Komnoksuym, sk3ameH
Paznen 3. AncopOrmus
Pasnen 4. Dnexkrpruueckue KomokBuym, ak3ameH




CBOWCTBA JIUCTIEPCHBIX CUCTEM
Paznen 5. YcroitunBocTh 1
KOaryJsust TnohoOHBIX
JUCTICPCHBIX CUCTEM

KomtokBuym, sx3amMeH

KomtokBuym, sx3amMeH

Pazgen 1. JlucniepcHble CUCTEMBI na3 1,13, 14
o Paznen 2. Tepmonunamuka nas32,3
PaccuutbiBaTh BETMYUHY YIEIHHOM MOBEPXHOCTH, N
MMOBEPXHOCTHOTO HATSHKEHUS, aJICOPOITUN HOBCPXHOCTHDIX ABJICHHH
MOJICKYJISIPHBIX XapaKTe I/ICTI/IK’HOBC I;HOCT;{O Paszen 3. Ancopoums 1i34,5,6,7
P12 YIp p p p OIIK(Y)-3 Paznen 4. Dnexrpuueckue Na3 8
AKTUBHBIX BEIIECTB, 3aUCHIBATH (POPMYIIBI MULIEILIT .
. CBOMCTBA JUCIIEPCHBIX CUCTEM
110(OOHBIX 3071, BBIOMPATH AIEKTPOIIUT- .
KOALVISITO Paznen 5. YcroiunBocTh 1
y p KOAryJsIust T10(pOOHBIX na139, 10,11
JIMCTIEPCHBIX CUCTEM
Pazpnen 1. JlucriepcHbIe CUCTEMBI BrinonHenue u 3ammura
Paznen 2. Tepmoaunamuka 1abopaTopHOil pabOThI
MOBEPXHOCTHBIX SBJICHHIA
Paznen 3. AncopOrus Brinonnenue u 3ammra
[IpuMeHATh 3KCIEpUMEHTAIbHBIE METObI N
OTIpeIeTICHUS TOBEPXHOCTHOT'O HATSXKEHUS nabopaTopHO# paboTs!
P13 ’ AIIK(Y)-1 Pasnen 4. Dnekrpudeckue BrItonHEeHME U 3a1uUTa
BEJIMYUHBI aJICOPOIINH, INEKTPOKUHETHIECKOTO . N
CBOMCTBA JUCIEPCHBIX CUCTEM 1abopaTopHOil pabOTHI
MOTEHIMaNa, MOpora KOaryysiuu
Pazgen 5. YcroituuBocThs 1 BrinmoaHenue u 3amura
KOAryJisiiust TM0PpOOHBIX 1abopaTopHOil pabOTHI
JIMCTIEPCHBIX CUCTEM
Paznen 1. [lucniepcHbie cuCTEMBI BrimoaHenue u 3amura
nabopaTopHOil paboThI
BrimonasaTe 00paboTKy 1 aHATU3 JaHHBIX, Paznen 2. Tepmoaunamuka
MOJIYYEHHBIX MTPU TEOPETUUECKUX U MOBEPXHOCTHBIX SIBJICHHIA BrimonHeHue u 3ammra
P14 AKCIIEPUMEHTATBHBIX HCCIIEIOBAHUSIX JIK(Y)-1 1abopaTopHOi paboTHI,

MOBEPXHOCTHBIX SBJICHUM, TPOBOAUTH 00paObOTKY
pE3yJIbTaTOB U3MEPEHUI

Paznen 3. AncopOrus

Pazpnen 4. Dnexrpuueckue
CBOICTBA TUCHEPCHBIX CUCTEM

na34,s,6
Beinonnenue u 3amura
nabopaTopHOil paboThI




BbinosiHeHHE U 3a1UTa
n1abopaTopHOil paboOThI

Pa3gen 5. YcToiiuuBOoCTE U
KoaryJsius 1uo(oOHbIX
JIMCTIEPCHBIX CUCTEM

3. IIkajga oueHUBaAHUSA

[Topsmox opraHu3aly OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTICIbHBIM JIOKATbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yIbTaTOB 00ydeHUss B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (CrucTema oneHUuBaHus)» (B ICHCTBYIOIICH PEIAKIIHH).
Hcnonp3yercss OalibHO-PEMTUHIOBasl CHCTEMa OIICHHBAHHUS pPE3ylbTaToB 0O0yueHus. MToroBas oreHka (TpaJullMOHHAs W JIMUTEpHAas) MO BUAAM
yaeOHoi nesitenbHOCTH (uM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHME, NPAKTHKH) ONPEILSISICTCS CyMMOH OauioB TIO
pe3ylbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTanuu (MTOroBast peMTHHroBasi oleHka - MakcumyMm 100 6amioB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHTCIIBbHBIX 0anIoB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTcCTalluu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
. Onpeneﬂeﬂue OLlCHKH
3aJJaHUuA TPAAHUUHOHHOHU OLICHKE
90%+100% «OTIUIHO» OTIM4HOE TOHMMaHKE NpeaMeTa, BCEeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOOXOAMMBbIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alloB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «XoporIo» JlocTaTo4HO OJIHOE TIOHUMAHHUE MPEJMETa, XOPOILUE 3HAHUSI, YMEHHS U OIBIT IIPAKTUYECKOMN JIesITeIbHOCTH, HEOOXO0JMMbIE PE3YJIbTaThI
00y4eHust chOpPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB
55% - 69% «Y 1oBIL.» [Tpuemnemoe MoOHNMaHNE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXOIMMBbIE PE3yIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHMMAJIBHBIM KOJIMYECTBOM OalIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBaHHUSIM
IIIxana 1ys OLICHOYHBIX MEPONPUATHH DK3aMEHA
% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
. o OnpeneieHne oOLEeHKH
3aJaHUil DK3aMeHa oasLn TPaIMIMOHHOI OLeHKe
90%+100% 18 +20 «OTIIIHO» OTnugHOE IOHUMAaHKE TIPEIMEeTa, BCECTOPOHHNE 3HAHNUS, OTJINYHBIE YMEHUS U BIaJ€HHUE OIBITOM MPAKTUIECKOM NS TeIbHOCTH,
HEoOXOAMMBIE PE3yNIbTaThl 00y4eHHs ChOPMHUPOBAHBI, X KAUYECTBO OLEHEHO KOJINYECTBOM 0aJuIoB, OM3KUM K MAaKCUMAJILHOMY
70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE TIOHUMaHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTBIT MPAKTUIECKOH AeSTEIbHOCTH, HEOOXOJUMbIC
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y 1oBIL.» [Mpuemnemoe NOHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AESTEIbHOCTH, HE00XO0IMMbIE
[pe3yJbTaThl 00Y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMYECTBOM OAIJIOB
0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM




4, TlepeyeHb TUNOBBIX 3aJaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1.

Onpoc B KOHIIE JTIeKINH

3anummre ypaBHeHue afacopounu Jlenrmropa.

Hazosure cnennpuyeckne 0cOOEHHOCTH TUCTIEPCHBIX CHCTEM.
[TpuBenure npumepsi [TAB.

3anummre GopMyITy MULEIIIB! JTHOPOOHOTO 307151.

PonhRE

KoiokBuym

Bonpocsr:

1.  Cneuuduudeckue 0COOEHHOCTH BBICOKOIMCIEPCHBIX CUCTEM. MeTO bl OTy4EHUs TUCIIEPCHBIX
CUCTEM.

2. lloBepxHOcCTHOE HaTsDKeHUE. BiusHue pa3nuyHbIX (akTOPOB Ha BEIMUUHY IOBEPXHOCTHOTO
HaTsOKeHMs. MeTo/1bl ONpe/IesIeHUs] TOBEPXHOCTHOTO HATSKEHUSI.

3. OcobeHHOCTH MCKPUBJIEHHOW OBEPXHOCTH pazjena (a3. 3aKoH KanWUIIPHOTO AaBJICHUS
Jlamuaca.

4.  Ancop6buus. OcHOBHbIE MOHATHS U ompeneneHus. KonnyecTBeHHbIE CIIOCOObI BBIPAXKEHUS
BEJTMYHHEI aJICOPOIIHH.

5.  Teopus moHOMONEKyIsApHOH ancopOuun JIsurmropa. Pacyer koHCTaHT B ypaBHEeHUU JIsHIMIOpa.

6.  Teopus momumonexkynsipaoii ancopOrun [lonstHu. ACopOIMOHHBIN TOTSHIIAL.

7. Teopus BOT. Ilpumenenue ypaBHenus teopun bOT k onucanuio nzotepm aacopounu
pa3IM4HOrO BUAA.

8.  AncopOuus Ha mOpUCTHIX ajgcopOenTax. Kinaccudukarus mopucTtsix copoenTo. Kammnisipras
KOH/IEHCAIlUs Ha MOPUCTBIX COPOEHTAX.

9.  OcobeHHOCTh TpaHUIBI paznena. DyHIaMEHTAIBLHOE ypaBHEHHWE ajcopOmmm ['mbOca. AnHamus
ancopOumonHoro ypaBHenust [ m66ca. CpoiictBa [IAB u [1MB. YpaBuenue lumkosckoro.

10. TloBepxHocTHas akTHBHOCTH. [IpaBmio [iokiio — TpayOe. Muremioodpasyroriue (KOJJIOUTHBIC)
ITAB.

11. Ocob6enHoctH ancopOumu U3 pacTBOPoB. MoJieKyssipHas, HOHHAsE © HOHOOOMEHHAs aJCcOpOITHs.

12.  DnexTpoKMHETHYEeCKHE SBICHUS: dIEKTPOPOope3, AEKTPOOCMOC, TOTEHIMAT TeUEeHUs], TOTeHIHAI
ocenanus. [Iprnunnbl Bo3HukHOBeHU: [[DC. Teopun crpoenus JII3C. CTpoeHne KOUIONIHBIX MUALIEILI.

13. Kuneruka xoarymnsauuu. Teopust ObIcTpoil koarynsauuu CMOITyXOBCKOTO.

14. TlpaBuna 3JeKTPOIUTHON KOAryJIsSLUU.

15. Teopus ycroitunBoctu 1modo6HbIx aucnepcHbix cuctem JJIDO.

BeicTymienue Ha
KOH(epeHI-Heae1e
(mpe3eHTanust)

TemaTuka npe3eHTANUM:
1. Onrtuyeckue CBOWCTBA TUCTIEPCHBIX CUCTEM: PACCESIHUE CBETA, TIOTJIONICHHE CBETA, OKpacKa 30J1eH
2. MonexkynsipHO-KHHETUYECKIE CBONCTBA NUCIIEPCHBIX cucTeM: nuddy3usi, OpOyHOBCKOE JIBIKEHUE,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

0CMOC, CEJUMEHTALNs, CEAUMEHTALlHOHHOE PABHOBECUE
CTpyKTYpHO-MEXaHUYECKNE CBOMCTBA JUCHEPCHBIX CUCTEM. THIIBI CTPYKTYp. Bs3KOCTS.
CycnieH3uu u 30514

OMyIbCUU

[Tensr

Anspo3onu

CucrteMbl ¢ TBEpJION JUCIIEPCUOHHON Cpesion

NG~ W

BrpinosneHnue u 3ammra
J1adopaTopHoii padoThI

Bomnpocsr:
ITosyyenue, 04HuCTKa U HCCIEI0BaHHE MIPOLECCA KOATYIAIUH KOJJIOHJIHOTO PacTBoOpa.
1. TIlepeuucnute METObI NOIYYEHUS U OUUCTKU AUCHEPCHBIX CUCTEM.
2. 3anummre GOpMYITy MULEIIIBI 307151 TUAPOKCHIA JKeJle3a U «OCPIMHCKON Ja3ypHy.
3. Ilepeuncnure npaBuiia 3JIEKTPOIUTHON Koaryssiiuu. Ha3oBuTe 37eKTpOIUT-KOArysIsaTop Ajs
uccienyeMbix 3oieil. Jlaiite onpeeneHue «mopora Koaryyisiuun», Kak OH pacCuuThIBaeTcs?

IToBepxHocTHOE HaTsIzKeHHe. OnpeeieHre MOJIEKYISIPHBIX XapaKTepuCTHK ucciaenyemoro ITAB.

1. Yro takoe nmoBepxHOCTHOE HaTspKeHUe. Kakue (akTophl BIMAIOT HA BETMUYUHY OBEPXHOCTHOTO
HaTshkeHus. HazoBure MCTOABbI OIIPCACIICHUA IMTOBEPXHOCTHOT'O HATSXKCHUA.

2. Uro sBiisiercst [IAB, n300pa3urte cTpoeHue agcopOIIMOHHOTO CIIOSI Ha TPAHUIIE KUAKOCTh—Tas3.

3. Kakum 006pazoM MOKHO paccuuTaTh MOJIEKYJIsIpHbIe XapakTepucTiku [TAB.

H3yuyenue agcopOuum yKCyCHOM KHCJIOTHI HA AKTUBUPOBAHHOM YTJIe.
1. JlaiiTe ompeneneHue MOHATUAM: aicopOims, ancopOeHT, aacopoaT, AGComtoTHAs ancopoius,
ru00coBCcKasi ancopoIus.
2. IlpuBenuTe ypaBHCHHE U30TEPMBI MOHOMOJIEKYIIIPHOU ancopommu JISHTMIOpa, KakuM 00pa3oM
PacCUMTHIBAIOTCSI KOHCTAHTHI B ypaBHEHUH JI3HTMIOpa.
3. IIpuBenuTe ypaBHEHHE U30TEPMBI afcopOrnu DpeiHmxa, KaKuM 00pa3oM PacCUUTHIBAOTCS
KOHCTaHTHI B ypaBHeHUHN DpeliHuxa.
4. Tlepeuncirute OCHOBHBIE TAIbl BBITOJHEHHS SKCIIEPUMEHTA.
Onpepenenue 3J1eKTPOKHHETHYECKOT0 MOTEHIMAJIA METOA0M JJeKTpodopesa
1. OxapaktepusylTe FIEKTPOKUHETUUECKHE SIBICHHUS, UTO sBJseTCs mpuanHon DK,
2. MW3obpazute cTpoeHre BOWHOTO JIEKTPUUYECKOT0 ClIosl coriacHo TeopusiM ['enbmronsua, ['yu n
[lItepHa
3. Kakum 06pazom MOXKHO pacCUUTaTh FICKTPOKHMHETHYECKUH moTeHImal. [IpuBenurte ypaBHeHHE
I'enpMronbiia-CmMoIyXOBCKOTO.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

4. 3anummte GopMyiTy MUIIEIIBI 30181 THAPOKCUIA Keye3a

3

Ilepeuenb Tematuk U/13:

§1. Pacuer nucnepcHOCTH U yJ€IbHON IOBEPXHOCTH.

§2. Pacuer pabot anre3uu u kore3uu, KO3QpPHUIHEHTa pacTeKaHUs.

§3. Pacuet noBepXHOCTHOT'O HATSKEHUS

§4. Tloctpoenue u3oTepmbl aacopoIuu JIsHrMIopa.

§5. Pacuer yznenpHOI oBepxHOCTH afcopOeHTa no teopuu bOT

§6. Pacuer ruGOCOBCKOl agcopOLMM C UCHOIB30BAHUEM H30TEPMbl MMOBEPXHOCTHOTO HATSKEHUS.

Onpenenenne MOJEKYISIpHbIX XapakTepucTuk [TIAB.

§7. Pacuer koHCTaHT B ypaBHeHHH [IIMIITKOBCKOTO ¥ MOBEPXHOCTHON aKTUBHOCTH.
§8. Pacuer snexkTpoknHeTHYeCKOro rnorennuana u3z K.

§9. CocraBnenue GopMys MULIEIUT KOJIOMIHBIX 30JICH.

§10. Boi6op nona-koarymsitopa.

§11. Pacuer noporos koarymisiiuu

§12. Kunernka ObICTpOI KOATYIISAIUN

§13. Pacuer ontuueckux cBoict JIC.

§14. Pacuer monekynsgpHo-kuHeTH4ecKux cBorcts JIC.

IK3aMeH

Bonpocel Ha 3k3ameH:

1. OcobGeHHOCTH KOJUIOMJIHBIX pacTBOPOB. IIpu3Haku 00BEKTOB KoyouaHON xumuu. KomnuecTBeHHbIE
CrocoObl  BBIP@KEHHUS  TE€TePOreHHOCTH | aucrnepcHocTtd.  Crnenududeckue  0COOEHHOCTH
BBICOKOJIUCTIEPCHBIX CHUCTEM.

2. Knaccudukanuu AUCIIEPCHBIX CHUCTEM: MO pa3MepaM YacTHIl JUCHEpCHOH (a3pl, O arperaTHOMy
COCTOSIHHIO, TIO CHJIE MEX(Pa3HOTO B3aUMOJEHCTBUS, MO TMOJBMIKHOCTH YaCTUIl AUCTIEPCHOMN (a3bl (110
CTPYKTYypE) U IIp.

3. Metoabl MOMy4YeHHUs AUCHEPCHBIX cucTeM. JlucneprammoHHble MeToabl. [loHM3UTENM TBEPIOCTH.
Konnencaunonnsie metonbl. Cranuu koHaeHcaunu. dusmyeckue KOHJIEHCALMOHHBIE METO/bI: METOM
KOHJICHCAllUM W3 IMapoOB; METOJ 3aMEHbl PAacTBOPUTENA. XUMHUUYECKHE KOHIEHCAIIMOHHBIE METOJbI.
[Ipumepsl XUMHUYECKUX pEaKIUi, HCHOIB3YeMbIX s 00pa3oBaHHsS KOJJIOUTHBIX CHUCTEM. Meron
nenTu3anuu. MeToapl OYMCTKU JUCTIEPCHBIX CUCTEM.

4. TloBepxHocTHOEe HaTspKeHHe. DOU3MYECKUN CMBICI TOBEPXHOCTHOrO HaTsbkeHus. CuiaoBoe U
SHEPreTUYECKOE OMNpPEAECIEHUs TOBEPXHOCTHOTO HATSIKEHHS. TepMOJMHAMUYECKOE OIpEIeIeHUe
IOBEPXHOCTHOI'O HATSKEHUS. EAMHULIBI H3MEPEHUsI TOBEPXHOCTHOTO HATSHKEHUS.

5. BrnusgHue pa3nuuHbIX (AKTOPOB HA BEIMYMHY MOBEPXHOCTHOTO HATSDKEHUS: XUMHYECKOW MPHUPOJIbI
BEIIECTBA, TEMIIEPaTyphl, MPUPOABI rpaHnyamux ¢a3 (mpaBwio AHTOHOBA), TPUPOJABI U KOHIIEHTPAIUU




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

PacTBOPEHHOI'O BEILECTBA.

6. MexmonekynsapHble U MexdasHsie B3aumozeiictus. Koresus. PaGora koresun. Anresus. PabGora
aaresun (ypaBHenue [lrompe). PactekaHue OJHON >KMIKOCTH IO IOBEPXHOCTU JAPYroi (IpaBHIIO
INapkunca). CmaunBanue. YpaBuenue KOura. Ananus ypasuenus FOnra.

7. OcoOEHHOCTH MCKPUBIEHHOW IOBEPXHOCTH paziena ¢a3. 3akoH KanmwuisipHoro nasieHus Jlammaca.
BreiBon u ananu3 ypaBHenus Jlaruiaca. KamwiisipHoe NMOJHATHE M ONMYCKaHME XUAKOCTU B KallWJUIApe
(ypaBHenue JKropena). Ananu3 ypaBHeHus JKropeHa. BiusiHue KpuBU3HBI MOBEPXHOCTH Ha JaBICHHE
HachILIEHHOTrO napa. YpaBHeHue Tomcona — KenbBuHa, aHanu3 ypaBHEHMsI: KalWUIsIpHAs KOHAEHCALUs,
U30TepMHUECKast IEPErOHKA.

8. AzncopOumsi, OCHOBHBIC MOHITHA M onpezeneHus. KoamuecTBeHHbIE CITOCOObI BBIPAKEHUSI BEITMUMHBI
aacopbuuu. dusnueckas M XuMmMuueckas aacopOuus. OCHOBHBIE SKCHEPUMEHTAJIbHbIE 3aBUCHUMOCTHU
aacopbuuu (n300apa, U30TepMa U U30CTEPa aACOPOITHN).

9. Teopuss MOHOMOJIEKYJIIpHOM ajncopOuuu JIaurmropa. OCHOBHBIE MOJNIOXKEHUS. YPaBHEHUE HU30TEPMbI
JIbarmiopa (BbIBOM). AHamu3 W NPUMEHEHWE ypaBHEHHs ancopOnum JIsHrmropa. Pacder kKoHCTaHT B
ypaBHeHHH JI3HrMIOpa.

10. Omnupuueckoe ypaBHeHue agcopounn Opeiinuxa. Pacuer koHcTanT B ypaBHeHUN DpeitHanmuxa.

11. Teopuss nomumonexynspHoi ancopOuuu IlonsHu. OCHOBHBIE MOJIOKEHUS. AJCOPOLMOHHBIN
noteHuuan. Oco0eHHOCTH XapaKTepUCTHUECKON KPUBOH.

12. Teopuss BOT. OcHOBHbIE MOJOXKEHUS. YpaBHEHUE MOTUMOINEKYIIpHOUN amcopbumu BIT. Pacuer
koHCcTaHT B ypaBHeHUM BOT. Ilpumenenue ypaBuHenus teopun bBOT k omnmcanuio uzorepM ancopOuuu
paznnuHoro Buaa. Orpanndenus teopuu bOT.

13. OcoOeHHOCTh TpaHUIBl pa3jena XUAKOCTb-ra3. AHalIM3 aJcopOIMOHHOrO ypaBHeHus [ubO0Oca.
Csotictea ITAB u I1MB.

14. YpaBuenue llumxkosckoro. ®u3nyeckuil CMbICI KOHCTAHT B ypaBHeHuH LlInmkosckoro.

15. Crpoenue ancopOIMOHHOTO CJIOS Ha TpaHMIlE pacTBOp — ra3. Pacuer ru6GOcoBckoit ajncopOuuu u3
M30TEPMBI TOBEPXHOCTHOTO HaTshKeHUs. [IpuMeHnenue ypaBHeHus U30TepMbl JIeHrMiopa k aacopOuuu Ha
IPaHULE )KUJIKOCTh-Ta3. PacyeT MosleKyIsIpHBIX KOHCTAHT uccaenyemoro [TAB.

16. IloBepxHocTHast akTUBHOCTH. [IpaBuno [rokiio — TpayGe. ['panuiibl mpuMeHUMOCTH TpaBuiia JroKio
— Tpayoe.

17. Munennoo6pazyrommue (xkomonansie) [TAB. TlorsTus: mwumenna, KpuTHYECKas KOHIICHTpAIUs
muremiooopazopanust  (KKM).  Ilpsameie  munemnsl, oOpatHele  Munemwisl.  Knaccudukarms
mutnesiooopasyromux [TAB. Comrobunu3zanus.

18. OcobenHoctu ancopOuumu U3 pacTBOopoB. MonekynspHas azacopOuus. [IpaBuino ypaBHUBaHHS
nossipaocteit [1.A.Pebunnepa. Biusaue npupoasl pactBoputens Ha aacopOiuto. MHBepcust cMaunBaHUsI.
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19. Nonnas aacopouus. IlpaBuno uzbuparensHoit amcopouun [leckoBa — dasHca. BiustHue npupoas
MOHOB Ha UX aJICOPOIMOHHYIO CITOCOOHOCTb.
20. HMonoobOmenHas ancopOuus. Monutbl. OcoOeHHOCTH HOHOOOMEHHOU ancopOuuu. I[IpumeHneHue
MOHHOTO OOMeHa.
21. DneKTpOKHHETHUYECKHE SBICHMS: 3JEeKTpodopes, 3IEKTPOOCMOC, NOTEHIMAA TE€YEHHUs, MOTEHLHA
ocenanus. Ilpuumnbl Bo3HMKHOBEHMsI [IDC. OCHOBHbBIE MOJOXEHMS, JEKALIME B OCHOBE TEOPUH O
crpoenuu [I9C.
22. Teopuu crpoenus JIIC: I'enbmronsia — [leppena, 'yu — Uenmena, lItepHa.
23. Crpoenue komtonubix Munei. ITpasuno dasuca — IleckoBa 0 BbIOOpe MOTEHIMATONPEACISIOMINX
HOHOB.
24. M3MmepeHHEe 3IIEKTPOKMHETHUYECKOro IMOTEHIMana U3 3JekTpodope3a. YpaBHeHus [enbMmronbua —
CMOIyXOBCKOTO.
25. TloHsTHE YCTOMYMBOCTU MAMCIEPCHBIX CHCTEM, BHJbl YCTOMYMBOCTH. DaKTOpHI arperaTMBHOM
ycroiunBocTu. Koarynsauus, ctaauu Koaryasuuu
26. Kuneruka koarymsuuu. Teopus OblcTpoil koarynsauuu CMoiyxoBckoro. OCHOBHBIE HOJIOXKEHHUS.
Pacuer skcnepuMeHTaNbHOM, TEOPETUUECKON KOHCTAHThl CKOPOCTH KOAryJsiliMM, BPEMEHHU IO0JOBUHHOU
KOAryJIsIliMM, YUCIIA YaCTUL] PA3JINYHBIX TOPSIIKOB.
27. IlpaBuna >neKTPOIUTHON Koarynasuuu. Ha mpumepe mosicHUTh, Kakod U3 yKa3aHHBIX 3JIEKTPOIUTOB —
KOaryJasiTopoB o01ajjaeT HauMEHBIIMM OPOT'OM KOAryJIsluu.
28. Teopust ycroiuuBocTH JUO(POOHBIX aucnepcHbix cucrteM JJIPO. PacknmHuBaroiiee IaBiCHHE.
Cocrasisitomue pacKJIMHUBAIOLIETO JABICHUS. JHEPTUs 3JIEKTPOCTATHUECKOTO OTTAJIKUBAHUS. DHEPrHUs
nputspkeHus. [loreHnmanbHble KpUBbIE B3aUMOAECHCTBHSI YACTHIL, MTOJIHASL DHEPTHSI CUCTEMBI.

3agauu Ha IK3aMeH:
1.  3onp cymbduma mermbska ASyS3 TOIYYeH MPOMYCKaHHEM CEpPOBOJIOpOJA depe3 pazOaBICHHBIN
pactBop okcuaa Mblmbsika ASy;Oz. Hanummure ypaBHeHHe peakiuu oOpa3oBaHUsS 301 U (QopMyny
MULEIJIBL, €CJIN MIPH 3JEKTPOo(dOpe3e YaCTUIIbI TIEPEMEIIAIOTCS K aHOAY.
2.I'mapozons xenezocunepoauctoil Mmenu Cuy[Fe(CN)s] kpacHO -OpaHkeBOro ImBera MOJYYalOT IO
peakiuu qBoiHOoro oomena mexy CuCl, u Ky[Fe(CN)g]:

2CuCl, + K, [Fe(CN), ] = Cu, [Fe(CN), |+ 4KClI
OnuHaKoBBl JIM HUCXOJHBbIE KOHUEHTPALUU JJIEKTPOJIUTOB, €CJIU TPHU IJIEKTpodope3e YacTHUIIbI

nepemenaroTes K anony? Kakoil u3 anekTpoiauToB B3AT B u30bITKe? Hanumre GpopMmyily MULIEITUIBI 30715
Cuz[Fe(CN)e].

3. 3omp rUApOKCHAa KaaMus moiaydeH myrtem crnuBauus pactBopoB CACl, m NaOH. Ompenenure 3Hak 3apsaa
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KOJ'IJ'IOI/I,HHOf/i YaCTullbl, HAITMIIUTEC (bOpMyJ'Iy MHUIIC/IIbI, €CJIIN HOpOFI/I KOﬂFyﬂHHI/II/I BHCKTPOJ'II/ITOB Cﬂe[[yIOH_II/Ie:
DJIEKTPOIUT Na,SO4 Mg(NOs). NazPO, NacCl
0,011 0,70 0,001 0,70

PaccuuTaiite 06bpeMb1 0,01 M pacTBOPOB 3JEKTPOJIMTOB, BBI3BABIIKX Koaryssiuio 10,0 mi 30715.

Y, mMonb/n

MeToanuyecKue YKa3aHHu4 110 Impoueaype oueHuBaHusd

OueHoYHbIe MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOIHYECKHE YKazaHusi

Ormpoc B KOHIIE JICKITUH

Ornpoc cTyA€HTOB NPOBOAUTCS B KOHLIE KaXKJ10M ouHOM siekuuu. Onpoc BKiIovaeT 2 - 3 Borpoca 1o
OCHOBHBIM pa3jiejiaM JICKIIUH.
Kpurepuu onenuBanus:

1.  JlanbI BepHbIE OTBETHI HA BCE BOIPOCHI — | Oai.

2.  Jlanbl BepHBIC OTBETHI HE Ha Bce Bompockl — 0,5 Oaa.

3. JlaHbBI HEBEpHBIC OTBETHI HA BCE BOMPOCHl — 0 OayuioB.

Konnoksuym

KomnokBuym npoBoauTCs A7t IPOBEPKU KayecTBa YCBOCHUS MIPOUIEHHOTO MaTepuasa B MUCbMEHHOM BUJIE
WIH yCTHOU (hopMe BO BpeMs ayAMTOPHBIX 3aHIATHHN ITyTeM COOECEIOBAHMUS C MperoaaBaTesieM. Bormpock k
KOJUIOKBUYMY BBUIOKEHBI Ha MEPCOHATIBLHOM caiiTe mpemnoiaBareis. OTBETHI Ha BOMPOCKHI KOJUIOKBUYMa
OLIEHMBAIOTCS B Oaiiax (KOJIMYECTBO OAJJIOB YKa3aHO B PEUTUHT-TUIaHE AUCLIUIIIIMHBI).

o pe3ynbraTram cobece0BaHMsI BHICTABIISIETCS OLIEHKA.

Kpurepun onenuBanus:

5-6 6ayIo0B - OTIMYHOE MOHUMaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS;

4 Oana - 10CTaTOYHO MOJHOE TOHUMaHUe MPEMETa, XOPOLINe 3HAHUS;

3 Gamna - mpueMieMoe MOHUMaHUe MPeIMeTa, YOBIECTBOPUTEIbHbIE 3HAHUS.

Mesnbiiie 3 6amIoB — HEYIOBJICTBOPUTEILHBIE 3HAHUS, TTepecaya.

BricTynnenue Ha koH(pepeHil-
Hegene (MMpe3eHTAaIHs)

Tewmbl noknaaa Ha KOH(EpEHII-HeeNe CoO0IaeTcs CTyIeHTaM Ha 4-6 HeJene yueOHOro ceMecTpa.
Crynenrtam Ha BbIOOp mpezuiaraercs 8 TeM npe3eHTanuil. TeMaTuka npe3eHTalnnii BbUIO)KEHa Ha
NepCOHAIBHOM caiiTe npenoaasatesns. C MOArOTOBIEHHBIMHU MPE3EHTALUSAMH CTYICHTHI BHICTYIIAIOT Ha
KoH(pepeHI-Heaene. KauecTBo nmpe3eHTannu olieHuBaeTcs B 6aiax (KoJM4ecTBO OajljIoB yKa3aHo B
pEeUTHHT-TUIaHe TUCIUIINHGI). ECIM B TOKIIa/ie ¥ B IPE3eHTAMN HE MOJIHOCTBIO PACKphITa TeMa, TO
OIIEHKA CHIDKAETCS POTIOPIIMOHATIHHO BHITOITHEHHOMY 3a/IaHUIO.

3amura 1a60paTopHOi paboThI

B nauane naGopatopHoii pabOThI CTYEHT MOTy4yaeT JOMYCK K padoTe, Ut 3TOr0 OH MPEAOCTaBIsAET
MIpernojaBaTesio KOHCIEKT J1a0opaTOpHOM paboThl, B KOTOPOM KPaTKO M3JI0KEHbI TEOPETUUECKNE OCHOBBI,
copMynHupoBaHa 11eJb paboThl, IPUCYTCTBYET SKCIEPUMEHTAIbHAS YaCTh, PUCYHKH U TaOJIUIIBI
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9KCIIEPUMEHTANBHBIX JaHHBIX (TIpH HeoOxoauMocTH). [1o okoH4YaHNM 1ab0paTOPHON PaObOTHI CTYAEHT
CAacT OTUCT, B KOTOPOM IIPUBCIACHBI YPABHCHUSA peaKLII/If/'I, OIINCAaHbI Ha6HIOI[CHI/I$I, MMPUBCACHBI paCYCThI,
ClIeJIaHbI BBIBOIBI 110 J1a0OPaTOPHOIT padoTe 1 3aIHUIIaeT ee, OTBeYast Ha KOHTPOJIbHBIE BOIIPOCHI
(mrCcEMEHHOM/YCTHOM (opMe) K TaHHOH J1abopaTopHOH paboTe. 3a OTYET CTYACHTHI MOJIy4atoT Oaibl
(Konu4ecTBO OAIIOB YKa3aHO B PEHTHUHI-TUIAHE TUCIUILINHBI).

nas3

CryaenTam npennaraercs pemntsb 14 3agad (M13). 3a BepHOE penieHne Kaxa0i 3a1a9d HAYUCIISIOTCS
0auTbl (KOJMYECTBO OAJUIOB yKa3aHO B PEHTHHT-TUTaHE JUCIUILTNHBI). CyMMapHOE KOTU4eCcTBO 0alioB 3a
N/13 — 16 6amnos.

Kpurepun onenuBanus:

1. MakcumanbHas OLIEHKA 3a 3a/laHue CTaBUTCA IIPH YCIOBUU, UYTO 33/I1aHHE BBIMIOJTHEHO BEPHO.
3a/laHue C/1aHO B COOTBETCTBUM CO CPOKAMH B KaJIEHJApHOM peUTUHT aHe. Co0itoieHbl Bce TpeOoBaHMs
K ohopmIICHHIO.

2. Ilpu HapylIeHUH CPOKOB CAAUM 33JaHUi, HATMYMN HE3HAYUTEIHHBIX HEJIOUETOB OIEHKA MOKET
OBITh CHIDKEHA 10 25 MPOIIEHTOB OT MaKCUMAabHOM.

MaxkcuMaibHOE KOJIMYECTBO MOMBITOK - 3.
3. Tlpu ucnonp30BaHUM KaXJI0H CIEAYIONIEH MOMBITKH OIEHKA CHUKAETCS.

DK3aMeH

OneHka KayecTBa OCBOCHHMSI TUCIUIUIMHBI B X0/1€ TEKYILEH 1 MPOMEKYTOUHON aTTeCTalluu 00y4yarouuxcs
OCYILIECTBIISIETCS B COOTBETCTBUH € «llon0XKEHNEM O IPOMEKYTOUHOM aTTECTALIUU CTYJEHTOB TOMCKOTro
MOJINTEXHUYECKOTO YHUBEPCUTETAN.
MaxkcumanbHOe KOJTM4eCTBO OayUIOB MO AUCHUILINHE B cemecTpe — 100 Gansos, B T. 4.:

— B paMKax TeKymiero KoHTpois — 80 6amos,

— 32 IPOMEXYTOUHYIO arTecTaruio (3x3ameH) — 20 6aios.
DK3aMeH MpoBOAUTCS B yCTHOU (hopme. CTyIeHTY BBIAACTCS YK3aMEHAITMOHHBIN OUJIET, COAEPKAIU
TEOpeTUYeCKHUe BONPOCH! U 3aaaun. Kaxaplil Bonpoc 6uieTa oneHuBaThes 6amiom (Bcero mno ouiery 20
6amioB). CoriacHo 1IKaJie OLIEHUBAHUS PE3YIbTAaTOB
18-20 6anoB (OTIMYHO) - BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHHS U BIIaJICHUE OIBITOM IPAKTHYECKON
NesITeNIbHOCTH, He0OX0IUMbIE Pe3yabTaThl 00yueHus: CHOPMUPOBAHBI;
14-17 GannoB (X0OpoIIO0) - JOCTATOYHO MOJIHOE TOHUMAaHKE MIPEIMETa, XOPOIINE 3HAHUS, YMEHHUS U OIBIT
MPaKTUYECKON AESITebHOCTH, HEOOXOAUMBIE Pe3yNIbTaThl 00yUeHHs] CPOPMUPOBAHBI;
11-13 GannoB (yIOBIETBOPUTENBHO) - IPHEMIIEMOE IIOHUMAaHUE MPEIMETa, yIOBIECTBOPUTEIbHbIE 3HAHUS,
YMEHHUS U OIBIT IPAKTHUECKOH JeATEeIbHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00yUeHHUs] CPOPMUPOBAHBI;
0-10 GanoB (HEYAOBIETBOPUTENIBHO) - PE3yIbTaThl 00yUEHHsI HE COOTBETCTBYIOT MUHUMAIBHO
JOCTaTOYHBIM TPEOOBAHUSIM.
Pe3ynbTaThl NPOMEXYTOYHOHN aTTecTaluu 0(OPMIIIIOTCS BEIOMOCTBIO M BHOCSITCS B 3a4ETHYIO KHIKKY
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o0ydJaromierocs.
JlononHuTENbHBIE OANIBI CryzneHTaM mpeuiaraeTcsi peuTh TOTOIHUTEIBHBIC 3aJa9H, YTOOBI HA0paTh JONOJIHUTEIHHOE KOJIMYECTBO
(pelieHue JOMOIHUTEIbHBIX 6amtoB. MakcumanbHO MOXKHO HaOpath 15 Oanos.

WJ13)




