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1. Poan JUCHUILINHBI «KoJs1ouaHass XuMus» B (l)O MHUPOBAaHUH KOMIIeTeHII il BBIITYCKHHUKA:

Kon CocraBasiioniue pe3yJbTaTOB 00y4eHHSs
KOMIIETeHIH HanmenoBanne KOMIeTeHIIMH
" Kon HaumeHoBaHue
['0TOBHOCTB UCII0JIB30BATh 3HAHUS O OLIK(Y)-3.B5 Brnaneer CIIOCOOHOCTBIO OLICHUBATh aJICOPOIIMOHHYIO
CTPOEHUU BELIECTBA, IPUPOIE XUMUIECKON (¥)-3. CITIOCOOHOCTH Pa3IMYHBIX BEIICCTB M MATEPHAJIOB
CBA3H B PA3ITMAHBIX KJIACCaX XMMITICCKHIX VMeeT paccYHUTHIBaTh OCHOBHBIC XapaKTEPHCTUKH JUCIEPCHBIX
OIIK(Y)-3 | coenuHEHUiA 15l TOHMMAHUS CBOCTB OIIK(Y)-3.Y5 CHCTEM U TTOBEPXHOCTHbIX SBJICHI
MarepuaioB U MEXaHU3Ma XUMUYECKUX
NPOIIECCOB, TIPOTEKAIOIINX B OKPYKAOIIEM OIIK(Y)-3.35 3HaeT 0COOCHHOCTH CTPOCHUS KOJUIOM/IHBIX CHCTEM 1 MEXaHH3MbI
MHpe NPOTEKaHHs TOBEPXHOCTHBIX SIBICHUI
Brmageer Merogamu M3MEpeHHsi MOBEPXHOCTHOTO HATSDKCHUS,
CrocoOHOCTh TJIAHUPOBATH U ITPOBOHTH AIK(Y)-1.B5 aJIcOpOLIMU W YAEIbHON MOBEPXHOCTH; MPOBOAUTH KOATYIISIHIO
XUMHUYECKUE FIKCIEPUMEHTBI, TPOBOIUTH KOJUTOMIHBIX CHCTEM
00pabOTKy Pe3yIbTATOB IKCICPUMEHTA, VMeeT — U3MepATh  (PU3HKO-XMMHYECKHE  XapaKTEePUCTHKH
ATK(Y)-1 OLCHHUBATD IIOI'PEITHOCTH, IPUMCHATD ATIK(Y)-1.VY5 JIUCIIEPCHBIX ~ CHCTEM, TIPOBOAUTH 00pabOTKYy  pe3yiabTaToB
METO/Ibl MATEMaTUYECKOTO MOAECIUPOBAHUS V3MEpPEeHUIH
W aHaln3a IpHu NCCIENOBaHNN XUMUKO- 3HAET OCHOBHBIC METOJbI JKCIEPUMEHTAILHOTO HCCIICIOBAHUS
TEXHOJIOTUYECKHX IIPOLIECCOB AIIK(Y)-1.35 MOBEPXHOCTHBIX SIBJICHHW, METOIbl IIONYYEHHMs U KOaryJslHH
JUCTICPCHBIX CUCTEM
2. Tloka3aTeam M MeTOIbI OLIECHUBAHHUS
l'[.nalmpyeMble PeE3yabTaThI oﬁyqemm o TUCHMIIJINHE KO)I HaumenoBaHue pasaesia TUHCHUINIJIAHBI MeTO}]])l OICHUBAHUHA
KOI[ HaHMeHOBaHI/Ie KOHTPOJIMPY (ouenoqm)le MepOl‘lpﬂﬂTﬂﬂ)
eMoH
KOMIIETCHI
U
P/I-1 | IIpumeHsTH 3HAHUS 3aKOHOB, TEOPUH, YpaBHEHHI, Paszpnen 1. JlucriepcHble CUCTEMBI Komnoksuym, npe3enTanus,
METOJI0B KOJUIOMJHON XUMUH IIPU U3YYECHUU Paznen 2. TepmoanHnamuka JK3aMEH
MMOBEPXHOCTHBIX SIBIICHUI U JUCIEPCHBIX CUCTEM MMOBEPXHOCTHBIX SBJICHUN KomnokBuym, sx3amMeH
OIIK(Y)-3 Paznen 3. AncopOrust )
Pasznen 4. DnexTpudeckue CBOMCTBA KomnoksuyMm, 3x3amMeH
JIACTIEPCHBIX CUCTEM
Paznen 5. YcToM4UMBOCTE U KOArymisiust KomnokBuym, sx3amMeH
10 OOHBIX TUCTIEPCHBIX CUCTEM KomnokBuym, sx3ameH




Paznen 1. lucnepcHbie cuCTEMBI

na3 1,13, 14

PaccuntbiBaTh BENMUMHY YAEIbHOM TOBEPXHOCTH, Pa3nen 2. Tepmoaunamuka a3 2,3
MOBEPXHOCTHOTO HATSXKEHUS, aJICOPOIIHH, MOBEPXHOCTHBIX SIBJICHHI
PJI-2 MOJIEKYJIAPHBIX XapAKTEPHCTHK MOBEPXHOCTHO | oo (V)-3 Pasnen 3. AncopOuus § na34,s,6,7
AKTHBHBIX BEIECTB, 3aIMCHIBATH (POPMYIIBI MUTICILT Paznen 4. Dnexrpudeckre CBOMCTBA na3 8
1o(OoOHBIX 30JIeH, BHIOMPATH IIEKTPOIIUT- JUCTICPCHBIX CUCTEM
KOaryJssiTop Paznen 5. YcTOMYMBOCTD U KOArymsiiust
10 OOHBIX TUCTIEPCHBIX CUCTEM Na39,10,11
Paznen 1. JlucnepcHble cucTeMbl Boinonnenue u 3amura
Pa3nen 2. Tepmoaunamuka 1abopaTopHOil paboThI
MOBEPXHOCTHBIX SIBJICHHIA
IIpuMeHATh dKCIEPUMEHTAIBHBIE METOBI Paznen 3. AncopOuus Beinonnenue u 3amura
PII-3 OIpeieNIeHUs TOBEPXHOCTHOIO HATSKEHHUS, JUTK(Y)-1 Paznen 4. Dnekrpuueckue cBoiicTa n1abopaTopHOil paboThI
BEJIMYMHBI aJICOPOLINH, FIMEKTPOKHHETHIECKOTO JUCIIEPCHBIX CUCTEM Brimonnaenue u 3ammra
MOTEHIMajIa, opora KoaryJssiuu Paznen 5. YcToiuuBOCTh M KOAry s n1abopaTopHOil paboThI
110(OOHBIX TUCTIEPCHBIX CHCTEM
BrinonHenue u 3ammra
nabopaTopHON PabOTHI
Paznen 1. JlucniepcHble cucTeMbl BrimonHenue u 3ammra
Paznen 2. Tepmoaunamuka 1abopaTopHOil paboThI
MOBEPXHOCTHBIX SBJICHUN
BoinonHATe 00pab0TKy 1 aHAJINU3 TaHHBIX, Paznen 3. AncopOuust Beinonnenue u 3amura
MOJTyYEHHBIX TPU TEOPETHUECKUX U Paznen 4. Dnekrpuueckue cBoiicTa n1abopaTopHOii paboThI,
PJlI-4 AKCTIEPUMEHTAIbHBIX HCCIIEIOBAHUAX JTIK(Y)-1 JIMCTIEPCHBIX CUCTEM nja34,5,6

MOBEPXHOCTHBIX SIBJICHHIA, TPOBOAUTH 00pabOTKY
pEe3yJIbTaTOB U3MEPEHUI

Paznen 5. YcToiunBOCTh 1 KOArynsiuus
110 OOHBIX TUCTIEPCHBIX CUCTEM

Brimonuenue u 3amura
nabopaTopHOI PabOTHI

Brinonnenue u 3amura
1a00paTOpHOIl paboTHI

3. IlIkajga oneHuBaHus

[Topsimok opraHu3anyy OLICHWBAHUS PE3YyIbTATOB OOYYCHHS B YHHBEPCHUTETE PErVIAMEHTHPYETCS OTIEIbHBIM JOKATHHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3ybTaTOB 00y4eHUs B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (Cructema oneHuBaHUs)» (B IESHCTBYIOIICH PEIaKIIHH ).
Hcnonp3yercss OalibHO-PEUTUHIOBasi CHCTEMa OIICHUBAHHUS pPE3y/lbTaToB 0oO0yueHus. MToroBas oreHka (TpaJWLMOHHAs W JIUTEpHAas) MO BUAAM



yaeOHoi nesitenbHOCTH (uM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, MPAKTHKH) ONPEIACISICTCS CyMMOH OauioB IO
pe3ylbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTaluu (MTOroBast peTHHroBasi oleHka - MakcumyMm 100 6asmioB).

PacnpeﬂeneHHe OCHOBHBIX W AOIIOJIHUTCIBHBIX 0anaoB 3a OLICHOYHBIC MCEPOIPHUATUA TCKYLIErO0 KOHTPOJIA U HpOMG)KyTO‘lHOfI arrecraguu
YCTaHABJIMBACTCA KAJICH AAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PGKOMGHI[yeMaSI mKajia Jjsd OTACIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULIHOHHO OLlEHKe

Onpeueneﬂue OLCHKH

0 0 «OT1iIn4HO» TIMYHOE IOHHMMAaHUE NPEIMETA, BCECTOPOHHHUE 3HAHUS, OTIMYHbIE YMEHHS U BIIQJCHUE ONBITOM IPAKTUYECKON AEATENBHOCTH,

90%+100% O O
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJTHOE TIOHUMAHHUE MPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT MPAKTHUECKOH NEeATEILHOCTH, HEOOXOANMBIC PE3YIIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB

55% - 69% «Y OBJL» [TpuemneMoe NoHUMaHUE MIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHKS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3yIbTaThI

06yqu1/m C(bOpMI/IpOBaHLI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYCCTBOM OaoB

0% - 54%

«Heynosiu.»

PeSyHLTaTI)I 06yqu1/151 HC COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I§IM

[IIxana 115 OLIECHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3aJlaHuil JK3aMeHa a1 Tpaﬂl/llll/IOHHOﬁ OLICHKEe Onpeue.ﬂelme omenKH

90%+100% 18 +20 «OTIUIHO» OTnu4HOE TOHUMAaHKE TIPEIMEeTa, BCECTOPOHHUE 3HAHNUS, OTJINYHBIE YMEHUS U BJIaJ€HUE ONBITOM MIPAKTUYECKOI AesITeIbHOCTH,
HE0OXO0IMMBIE Pe3yJIbTaThl 00yueHUs1 cHOPMHUPOBAHBL, MX KAYECTBO OL[EHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO MOJIHOE TOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS M OIIBIT IPAKTHYECKOH JeTeIbHOCTH, HEOOX0IUMBbIE
pe3ysbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM OalIOB

55% - 69% 11+13 «Y IOBIL» [MpuemiieMoe MOHUMaHUE NPEIMETa, YIOBJICTBOPHUTEIbHBIC 3HAHNS, YMEHHUS U OIBIT MPAKTUYECKOH ACSATENLHOCTH, HEOOXOJUMBIE
[pe3ynbTaThl 00y4eHus ChOPMUPOBAHBL, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIBHBIM KOJMYECTBOM 0allIoB

0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHo4HbIE MEPONPHSITHS

"p"Meplﬂ THIIOBBIX KOHTPOJbHBIX 3az|aHm7|

1. Onpoc B KOHIE JJeKIUH 1. 3amumuTe ypaBHeHHE ancopOumu JIeHrmiopa.
2. HazoBure cnenuduyeckne 0coOOEHHOCTH TUCTIEPCHBIX CHCTEM.
3. Tpusemute mpumeps [IAB.
4. 3anummte GopMyay MHULEIUIBI TH0(OOHOTO 30IIs.

2. KoanokBuym Bonpocsi:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1.  Cneunduueckre 0COOCHHOCTH BBICOKOAMCICPCHBIX CUCTEM. MeTO bl OTyUSHHUS AUCTIEPCHBIX
CHCTEM.

2.  IloBepxHOCTHOE HaTsDKEHHE. BiusHue pa3nyHbix (pakTOpoOB HA BEITUYNHY IOBEPXHOCTHOTO
HaTsDKEHUS. METOIbI OnpeIe/ICHHSI TOBEPXHOCTHOTO HATSKEHHSL.

3. OcoOeHHOCTH UCKPUBIICHHOM MOBEPXHOCTH pa3jena ¢a3. 3aKoH KaUUIIPHOTO JIaBICHUS
Jlanunaca.

4.  Ancop6uusi. OCHOBHbIC MOHATHS U onpenesieHus. KoandecTBeHHbIE CITOCOOBI BBIPAKECHUS
BEJTUYHHBI aJICOPOIIHH.

5.  Teopus MoHOMOINEKYISIpHOI1 ancopoiuu JIaurmiopa. Pacuer KoHCTaHT B ypaBHEHUU
JIbarMmropa.
6.  Teopus nomumonexkynsapHoit agcopounu [lonsau. AncopOruOHHBIN MOTEHITHAIL.

7. Teopus BOT. Ilpumenenue ypaBHenus teopuu bOT k onucanuio nzorepm aacopouuu
pa3IMYHOrO BUAA.

8.  Ancopbuus Ha mopucThIX agcopOenTax. Kinaccudukarus mopuctsix copoenTo. Kammnisipraas
KOH/IEHCAllMs Ha MOPUCTBIX COPOEHTAX.

9.  OcobeHHOCTH TpaHUIlLI pazaena. OyHIaMeHTAILHOE ypaBHeHHE ancopOruu ['md0ca. Ananm3
ancopOumonHoro ypaBHenusi [ m66ca. CpoiictBa [IAB u [1MB. YpaBuenue llumkosckoro.

10. TloBepxHocTHass akTUBHOCTH. IIpaBmwimo [rokmo — Tpaybe. Muremiooopasyroriue
(xomnounnsie) [TAB.

11. OcobenHoctu ancopOuuu M3 pacTBOpoB. MorekynsipHas, HOHHasT WU HOHOOOMEHHas
azcopOIus.

12. DneKTpOKMHETHYECKHE SBJICHUS: OJEKTpodope3, DIEKTPOOCMOC, TIOTCHIUAI TEYCHHS,
noreHuuan ocenanus. [Ipuunnel BosuukHOBeHUs [IDC. Teopuu crpoenns [I3C. CtpoeHne KOIUTOUIHBIX
MU

13. Kuneruka xoarymnsauuu. Teopus ObIcTpoil koarynsauuu CMOITyXOBCKOTO.

14. TlpaBuna 3J€KTPOIUTHON KOAryJsALUU.

15. Teopus ycroitunBoctu 1modobHbIx aucnepcHbix cuctem JJIDO.

BeicTyniienue Ha
KOH(epeHu-Heaene
(mpe3enTanus)

TemaTnka npe3eHTaANNM:
1. Onrtuyeckue CBOWCTBA TUCIIEPCHBIX CUCTEM: PACCESIHUE CBETA, MOTJIONIEHUE CBETA, OKpacKa
3071eH
2. MonekynaspHO-KMHETHYECKUE CBOICTBA AUCTIEPCHBIX cUcTeM: Tuddy3us, OpOyHOBCKOE
JBHKEHHE, OCMOC, CEJUMEHTALNs], CEIMMEHTAIIMOHHOE PABHOBECUE
CTpyKTYypHO-MEXaHUYECKNE CBOMCTBA JUCIEPCHBIX CUCTEM. THIIBI CTPYKTYp. Bs3KOCTS.
4. CycrneH3uu 1 3011

w




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

5. Dmynbcuun

6. Ilensr

7. Anspozonu

8. Cuctemsl ¢ TBepJ0W UCTIEPCUOHHON Cperon
BoblnosiHeHHe U 3aI0UTA Bomnpocsr:

JadopaTopHoii padoThI

IToaydyenue, 04uCTKA U HCCIEI0BaHMeE MIPOLIECCA KOATYIAIUH KOJJIOUHOTO PacTBoOpa.
1. Hepqu/Icm/ITe MCTOABI MMOJYUCHUSA U OYUCTKH JUCHCPCHBIX CUCTEM.
2. 3anumure GOpMyIly MULIEIIBI 30J151 THAPOKCHIA JKeJIe3a U «OEpIIMHCKOM Ja3ypuy.
3. Ilepeuncnure mpaBuiIa JIEKTPOIUTHON Koaryssiuy. Ha30BHUTE 3JEKTPOTUT-KOATYIIATOP IS
uccieayembix 3omeil. Jlaiite onpeneneHue «ropora KoaryJsiiiuu», Kak OH pacCUMThIBAeTCs?

IToBepxHOcTHOE HaTsZKeHHe. OnpenesieHHe MOJICKYJISIPHBIX XapAKTEePUCTHK MCCJIeyeMOoro
ITAB.
1. Yro takoe nmoBepxHOCTHOE HaTspKeHUe. Kakue ¢akTopsl BIUAIOT Ha BEIMYUHY TOBEPXHOCTHOTO
HaTspKeHUsl. HazoBuTe MeTozbl onpeeneHus IOBEPXHOCTHOTO HATSKEHMUSL.
2. Uro ssnsercs [IAB, uzo6pasure crpoeHue agcopOLMOHHOIO CJIOSI Ha TPaHULE KUAKOCTh—Tas3.
3. Kakum 00pa3oM MOKHO paccuuTaTh MOJIEKYJISIpHBIE XapakTepucTuku [TAB.

N3ydyenne ancopOumm yKCyCHOH KHCJIOTHI HA aKTUBMPOBAHHOM YyTJIe.
1. JlaiiTe ompeneneHue MOHATUAM: aicopOims, ancopOeHT, aacopoaT, AGComtoTHas ancopoius,
ru00coBcKasi ancopOoIus.
2. IlpuBenuTe ypaBHEHHE N30TEPMBI MOHOMOJIEKYIIIPHOU ancopomumu JISHTMIOpa, KakuM 00pa3oM
PacCUMTBIBAOTCSI KOHCTAHTHI B ypaBHEHUN JI3HIMIOpa.
3. IlpuBenuTe ypaBHEHHE U30TEPMBI aicopOnn DpeiHmxa, KaKuM 00pa3oM pacCUUTHIBAIOTCS
KOHCTaHTHI B ypaBHeHUHN DpeitHanuxa.
4. Tlepeunciyute OCHOBHBIE TAIbl BBITIOJHEHHS SKCIIEPUMEHTA.
Onpepenenue 3J1eKTPOKHHETHYECKOI0 MOTEHIMAJIA METOA0M JJeKTpodopesa
1. Oxapakrepu3syiite 21eKTPOKUHETUYECKHE SIBJICHUS, UTO SIBIsieTcs npuunHoit DK .
2. MU3obpaszute cTpoeHrEe BOWHOTO JIEKTPUUYECKOT0 ClIosl coriacHo TeopusiM ['enbmromnsia, ['yu n
[lItepHa
3. Kakum 00pa3oM MOXKHO pacCuUTaTh EKTPOKUHETHYECKH moTeHuai. [Ipusenure ypaBHeHne
I'enpmronbiia-CMOTyXOBCKOTO.
4. 3anummre GopMyITy MHULEIUIBI 30711 THIPOKCUAA jKeJe3a

W3

Ilepeyenb TemaTuk U/13:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

§1. Pacuer nucnepcHOCTH U yIeIbHOM MOBEPXHOCTH.

§2. Pacuer pabot aare3uu u Kore3uu, ko3 HUIMeHTa pacTeKaHusl.

§3. Pacuer moBEpXHOCTHOTO HATSXKEHUS

§4. IlocTpoenue n3zorepmsl afcopOuu JIsHrmropa.

§5. Pacuer yaenbHOM MOBEPXHOCTH afcopOeHTa o teopuu bOT

§6. Pacuetr ruG6COBCKOM aacopOIMK C UCIIOIB30BAHUEM M30TEPMbI TOBEPXHOCTHOTO HATSKEHHUSL.
Onpenenenne MOJICKYJISIPHBIX XapakTepucTuk [TAB.

§7. Pacuer koHCcTaHT B ypaBHeHUH [1IMIIKOBCKOTO 1 MOBEPXHOCTHON aKTUBHOCTH.

§8. Pacuer 31eKTpOKHHETHYECKOT0 nmoTeHmana u3 K.

§9. Cocrasnenue GopMys MUIEIUT KOJUIOUTHBIX 30J1€H.

§10. Beibop nona-koarymstopa.

§11. Pacuer nmoporos koaryisuuu

§12. Kuneruka ObICTpOI KOAryIsuu

§13. Pacuer ontuueckux cpoiicts JIC.

§14. Pacuer monekynsapHo-kuHernyeckux csorcts JIC.

IK3aMeH

Bomnpocekl Ha 3K3aMeH:

1. OcoOeHHOCTHM KOJUIOWJHBIX pacTBOpoB. [Ipu3Hakm OOBEKTOB KOJUIOMAHOW XHUMHUH.
KonnuecTBeHHble croOcOObl  BBIpRXKEHHUS TETEPOreHHOCTH U aucnepcHoctd. Cneunduueckue
0COOEHHOCTH BBICOKOJAMCIIEPCHBIX CUCTEM.

2. Krnaccudukanmm AmcrepcHBIX CHCTEM: 10 pa3MepaM YacTHIl JAucnepcHoi (aspl, 1o
arperaTHOMy COCTOSHHIO, MO cuje MexX(a3HOro B3aUMOJICHCTBUS, IO TMOJBMKHOCTU YaCTHUIL
aucnepcHou (assl (110 CTPYKType) U ap.

3. Mertonpl TmONy4YeHUs JUCIEPCHBIX cucTeM. JlucneprannoHHble MeTonabl. [loHusuTenu
TBepaocTH. KonaeHcaunonusle wmeroabl. Craguum KoHJeHcanuu. Pu3ndeckue KOHICHCAlMOHHbIE
METObl: METOJ KOHJIEHCALIUU U3 TIapPOB; METO/I 3aMEHBI PACTBOPUTEINSI. XUMUYECKUE KOHICHCAIIMOHHbIE
MeTobl. [IpuMepbl XUMHUYECKHX peaklUuid, HUCHONb3YEMBIX IS O0pa30BaHMs KOJIJIOUTHBIX CHCTEM.
Meroa nentuzauuu. MeTo1bl OUUCTKHU AUCTIEPCHBIX CUCTEM.

4. TloBepxHocTHOE HaTsDKeHHE. DU3NYECKUI CMBICT MOBEPXHOCTHOTO HaTsDKeHUsA. CHIIOBOE H
JHEPreTUYECKOE OIpPENETICHUS IMOBEPXHOCTHOIO HATSHKEHHA. TepMOAMHAMMUYECKOE OIpEJEICHHE
MMOBEPXHOCTHOTO HATsKEHUS. EMUHUIIBI M13MepeHUst TOBEPXHOCTHOTO HATSHKEHUS.

5. BnusHue paznuyHbIX (PAKTOPOB HA BENUYHMHY MOBEPXHOCTHOTO HATSKEHHS: XUMUYECKOU
MPUPOABI BELIECTBA, TEMIEpaTyphl, MPUPOAbI IpaHuyamux (a3 (mpaBuiao AHTOHOBA), MPUPOABI U
KOHLIEHTPALUU PaCTBOPEHHOTI'O BEIIECTBA.

6. Mexmonekynsipaeie 1 MexdasHbie B3aummojnericTBus. Koresmsi. Pabora koresmu. Anresus.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

Pabota anresuu (ypaBuenue J[ronpe). PacTekanue olHON >KUIKOCTH MO TIOBEPXHOCTH APYTro (MpaBHIIO
I'apkunca). CmaunBanue. YpasHenue FOnra. Ananu3s ypaBHenus IOHra.

7. OcoOGeHHOCTH MCKPUBICHHOM MOBEPXHOCTU pasnena (a3. 3aKOH KalmWUIIPHOTO JaBIICHUS
Jlannaca. BeiBog u ananu3 ypaBHeHus Jlamnaca. KanmwinsipHoe NOJHATHE M OIyCKaHHME KUAKOCTU B
kamuuisipe (ypaBHeHue JKiopeHa). Ananus ypaBHenus JKiopeHa. BiusiHue KpUBH3HBI TOBEPXHOCTHU Ha
JTaBJICHUE HACBIILIEHHOro napa. YpaBHeHue Tomcona — KenbBuHaA, aHanu3 ypaBHEHUS: KanWLISpHAs
KOH/JICHCALIMSI, U30TEPMUYECKAsI IEPETOHKA.

8. AncopOuusi, OCHOBHbIE MOHATUS M ompezeneHus. KoaudyecTBeHHbIE CIOCOOBI BBIPAXKEHUS
BeMMYUHBI aacopOuuu. dusmueckas u xumudeckas ajacopOuus. OCHOBHBIE SKCIIEPUMEHTAJIbHBIC
3aBUCHMOCTH aJicopOIuu (n300apa, n30TepMa u H30cTepa aacopOormm).

9. Teopus moHoMomekynspHO aacopOuuu Jlharmiopa. OCHOBHBIE MOJNOXKEHHS. YpaBHEHUE
n3otepmbl JI3HTMIOpa (BBIBOX). AHANW3 W NMPUMCHEHHE ypaBHEHUs ancopOuwmm JI HrMropa. Pacder
KOHCTAHT B ypaBHeHuHU JI3HrMIopa.

10. DOwmmupudeckoe ypaBHeHHe ancopoumu @Dpelinmamuxa. Pacdyer KOHCTaHT B ypaBHCHHH
OpeltHannxa.

11. Teopus mommumostekysipaoit ancopoumu [lonssan. OCHOBHBIE MOJIOKECHHS. AICOPOIIMOHHBIN
noteHan. OCOOEHHOCTH XapaKTepUCTUYECKON KPUBOIA.

12. Teopuss BOT. OcHOBHbIE MOJOXKEHHS. YPaBHEHHE MOIUMOJIEKYIsipHOU ancopbimu BOT.
Pacuer koHctanT B ypaBHeHuun bOT. Ilpumenenue ypaBHenust teopunm bOT k omnmcaHuio u3oTepMm
azcopOuuu pasnnyHoro Buja. Orpannyenus reopuu bOT.

13. OcobeHHOCTh IpaHUIIbl pa3jiena KUAKOCTh-Ta3. AHAIN3 aJIcOPOLIMOHHOrO ypaBHeHus [ nb6ca.
CgoiictBa [1AB u [11B.

14. YpaBuenue llumkockoro. ®u3nyeckuii CMbICI KOHCTAHT B ypaBHeHHH [IIunikoBckoro.

15. Ctpoenue ajcopOIIMOHHOTO CJIOS Ha TPaHUIle pacTBOp — ra3. Pacuetr ruO0coBCKoOM ajcopOumu
W3 HW30TE€PMbl MOBEPXHOCTHOTrO HaTsbkeHus. [IpuMeHeHne ypaBHeHMsT H30TepMbl JIeHrMmopa K
a7IcopOITMHU Ha TPAHUIIE KUAKOCTh-Ta3. PacyeT MOJEKYISIPHBIX KOHCTAHT uccienyemoro [TAB.

16. TToBepxHocTHas akTuBHOCTH. [IpaBuno [rokno — TpayGe. ['paHHIIBI TPUMEHUMOCTH MpaBUIIa
roxno — Tpay6e.

17. Munennoo6pasytomue (komouausie) [TAB. TlonaTus: Muienia, KpUTHYECKasi KOHIIEHTPALIUS
vunemiooopasoBanus  (KKM). Tlpsmeie  mumennel, oOpaTHeie Munemuisl.  Kriaccudukarus
mutemiooopasytomux [TAB. Comobunuzanus.

18. OcobenHoctu afcopdbuuu U3 pactBopoB. MonekynspHas aacopOuus. [IpaBuio ypaBHUBaHUS
nonsipuocteit  I1.A.Pebunznepa. BrmsHue mnpupoapl pactBoputens Ha azacopOuuio. HWHBepcus
CMA4YMBaHUS.
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19. Uonnas ancop6uus. I[lpaBmiio u3buparensHoit ancopOrmu IleckoBa — dastHca. Bnusawue
MPUPO/IBI HOHOB HA MX aJICOPOLIMOHHYIO CITOCOOHOCTb.

20. Monoobmennas agcopomus. Morutel. OcoOeHHOCTH HOHOOOMEHHOM ancopouu. [IpuMenenmne
HOHHOI'0 OOMEHa.

21. DneKTpOKMHETHYECKHE SBJIEHUS: 3JEKTpodope3, 3IEKTPOOCMOC, IOTEHLUUAT TEYECHHUS,
noreHuuan ocenanus. Ilpuunnbel Bo3HukHOBeHUs J[OC. OCHOBHBIE IOJIOKEHHUS, JIeXKAalllUe B OCHOBE
teopuii o crpoenuu J19C.

22. Teopuu ctpoenust IIC: I'enpmromnbua — [leppena, ['yu — Uenmena, [tepHa.

23.  Ctpoenue komtouaHelx wmuuemn. IlpaBuno @asuca — IleckoBa o  BbIOOpe
MTOTEHLIUAJIONIPEAETSIOUINX HOHOB.

24. VI3amepeHue 3IeKTPOKUHETHUECKOro MOoTeHIMala U3 aiaekTpodopesa. YpaBHenus ['enpmronbua
— CMOI1yXOBCKOTO.

25. IloHsATHE YCTOMUMBOCTU AMCIEPCHBIX CHCTEM, BHJIbI ycTOHUMBOCTH. DakTOphl arperaTuBHON
ycroitunBocTu. Koarynsuus, cTaiuu Koaryjisuuu

26. Kuneruka xoarymauuu. Teopuss ObicTpoil koarymsauuu CmoiyxoBckoro. OCHOBHbIE
M0JIOXKEHUS. Pacder skcrepuMeHTaIbHONU, TEOPETUUECKON KOHCTAHThl CKOPOCTH KOAryJisiliiy, BpEMEHU
IIOJIOBUHHOW KOATyJISILIMM, YMCIIA YaCTUL] PA3JINYHBIX ITOPSIIKOB.

27. IlpaBmia »>7€KTpOIMTHON Koarynauuu. Ha mnpumepe mNOSICHUTH, Kakoll M3 yKa3aHHBIX
JIEKTPOJIUTOB — KOATYJISITOPOB 00J1a1aeT HAUMEHBILIUM TOPOIOM KOAryJIsLIUH.

28. Teopust ycroitunBocTH J10(poOHbIX nucnepcHbix cucteM JJIDO. PacknuHuBaromiee JaBieHUeE.
Cocrapnsromuye pacKJIMHUBAIOLIETO AABJIECHUA. DHEPIUs 3JIEKTPOCTaTUYECKOIO OTTAJIKUBaHUS. JHEPTUs
npuTspkeHus. [loTeHnmanbHble KpUBbIE B3aMMOEHCTBYS YAaCTHI, ITOJIHASL SHEPTHSI CUCTEMBI.

3agauu Ha IK3aMeH:
1.  3onp cynpduna Meimbsika ASyS3 MOTyYeH MPOITYyCKAaHHEM CEpPOBOJIOpOJa yepe3 pa30aBlICHHBIN
pacTtBop okcuaa Mblmbsika AS;Oz. Hamummre ypaBHeHHE peakiuu oOpazoBaHHs 3071 U (popmyiy
MULEIJIBL, €CJIN MIPH 3JEKTPOo(dOpe3e YaCTUIIbI TIEPEMEIIAIOTCS K aHOAY.
2.I'mapo3zons xene3ocuneponuctoit meaun Cuy[Fe(CN)g] kpacHO -OopaH)XeBOro LBeTa MOJTy4arT IO
peakiuu qBoiHOoro oomena mexy CuCl, u Ky[Fe(CN)g]:

2CuCl, + K, [Fe(CN), ] = Cu, [Fe(CN), ]+ 4KClI

OnMHAKOBBl JIM HCXOJAHBIE KOHLEHTPAIMM D3JIEKTPOJIUTOB, €CIHU MPH 3IIEKTpodope3e YacTUIlbI
nepeMeniatoTcss Kk aHony? Kakoit u3 anekTponuToB B3ST B u30bITKe? Hanumure dhopMyily MULIEIIIBI
3outst Cuz[Fe(CN)g].

3. 3omp rumpokcuaa kaamus moiydeH nmyteM cimBanusi pactBopoB CdCl, m NaOH. Omnpenenure 3HaKk 3apsiia
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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
V. mob/n 0,011 0,70 0,001 0,70

PaccuuTaiite 06bembl 0,01 M pacTBOpPOB AIIEKTPOIUTOB, BBI3BABIIUX KOaryssinyio 10,0 My 3054.

MeTtoauyeckue yKkazaHus 10 Npoueaype OLeHUBaHUSA

OueHoYHbIE MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe METOIHYECKHE YKazaHus

Ormpoc B KOHIIE JICKITUU

Onpoc CTyAeHTOB IPOBOAMUTCS B KOHIIE Kax/10i oyHOM jekiuu. Onpoc BKItoyaeT 2 - 3 Bomnpoca 1o
OCHOBHBIM pa3ziesiaM JIeKIUH.
Kpurepun onenuBanus:

1.  JlaHbl BepHbIE OTBETHI Ha BCE BONPOCHI — 1 Oasu.

2.  JlaHBI BepHBIC OTBETHI HE HA Bce BOnpockl — 0,5 Oaa.

3. JlaHbl HEeBepHbIE OTBETHI Ha BCe BOIPOCh! — () GaJIoB.

Komnoksnym

KOJIJIOKBI/IYM IMPOBOAUTCH JJId IIPOBEPKH Ka4€CTBA YCBOCHUA HpOfII[CHHOFO Marcpurajia B IMCbMCHHOM BH/IC
WIN yCTHOU (hopMe BO BpeMs ayAUTOPHBIX 3aHATUH IyTeM coOeceJoBaHus C mpernoaaBateneM. Bonpocs! k
KOJIJIOKBUYMY BBUIOKCHBI Ha IIEPCOHAIBHOM calite npenoaaBaTeiis. OTBeTHI HA BOITPOCHI KOJIJIOKBUYMaA
OLIEHUBAIOTCS B Oajutax (KOJMYECTBO OAJIOB YKa3aHO B PEUTHUHI-IIJIaHE AUCLIUIINHBI).

ITo pe3ynbpTaTtam cobece0BaHUS BHICTABIACTCS OLIEHKA.

Kputepuu onieHnBaHus:

5-6 6ansoB - OTIIMYHOE MOHUMAHUE MIPEAMETa, BCECTOPOHHNE 3HAHUS,

4 Gana - 10CTaTOYHO MOJHOE MOHUMaHHE MPeIMETa, XOPOIIUe 3HAHNUS;

3 Ganna - mpremiieMoe MOHUMaHKe MPEeAMETa, Y OBIETBOPUTEIbHBIC 3HAHUS.

Membie 3 0amioB — HEYJOBIETBOPUTENIbHBIE 3HAHUSI, lTepecaaya.

BricTynnenue Ha koH(pepeHIl-
Hejene (Mpe3eHTalHs)

Tembl moknaga Ha KOHGEPEHI-HEeNIe COOOIAeTCs CTyICHTaM Ha 4-6 Heelne yueOHOTo ceMecTpa.
Crynenrtam Ha BBIOOp Mpejiaraercs § TeM mpe3eHTanui. TemaTrka npe3eHTalnii BEUIOKeHa Ha
HepCOHaJ'IBHOI\/’I CaﬁTe HpeHO,Z[aBaTeJ'If{. C IIOATOTOBJICHHBIMHU Hpe3eHTaHI/I${MI/I CTYJIGHTI)I BBICTyrIaIOT Ha
koH(pepeHI-Heaene. KauecTBo mpe3eHTalny OIeHUBaeTCs B 0aiax (KOJIM4YecTBO OANIIOB YKa3aHo B
pENTHHT-TUIaHE TUCUUTIINHBI). Ecu B OKIIane U B mpe3eHTallud He MOJTHOCTRIO pacKphITa TeMa, TO
OIIEHKA CHIDKAETCSI MPOMOPIIMOHATBHO BBIMIOJTHEHHOMY 33JIaHUIO.

3ammTa 1abopaTOpHON PabOTHI

B nauane maGopatopHOi paboTHI CTYICHT MOTYyYaeT JOMYCK K paboTe, /ISl 3TOr0 OH MPEIOCTaBIISET
MpernoaBaTelto KOHCIEKT J1a0opaToOpHOU paboThI, B KOTOPOM KPATKO M3JI0KEHBI TEOPETHUECKHUE OCHOBHI,
copMynHupoBaHa 1eJb paboThl, MPUCYTCTBYET YKCIIEPUMEHTAIBHAS YaCTh, PUCYHKH U TaOJIHIIBI
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9KCIIEPUMEHTANBHBIX JaHHBIX (TIpH HeoOxoauMocTH). [1o okoH4YaHNM 1ab0paTOPHON PaObOTHI CTYAEHT
CAacT OTUCT, B KOTOPOM IIPUBCIACHBI YPABHCHUSA peaKqu/'I, OIINCaHbI Ha6JHOI[eHI/I$I, MMPUBCACHBI paCYCThI,
ClleJIaHbl BBIBOIBI 110 J1a0OPaTOPHOI paboTe M 3aIIUINAET ee, OTBeYast Ha KOHTPOJIBbHBIE BOIIPOCHI
(mrCcEMEHHOM/YCTHOM (opMe) K TaHHOH J1abopaTopHOH paboTe. 3a OTYET CTYACHTHI MOJIy4atoT Oaibl
(Konu4ecTBO OAIIOB YKa3aHO B PEHTHHI-TIAHE TUCIUIUINHBI).

nas3

CrynenTam npennaraercs pemntsb 14 3agad (M13). 3a BepHOE peleHne Kaxaou 3a1a4id HaYUCISTFOTCS
0auTbl (KOJMYECTBO OAJUIOB yKa3aHO B PEHTHHT-TUTaHE JUCIUILTNHBI). CyMMapHOE KOTU4eCcTBO 0alioB 3a
N/13 — 16 6amnos.

Kpurepun onenuBanus:

1. MakcumanbHas OLIEHKA 3a 3a/laHue CTaBUTCS MPH YCJIOBUU, YTO 33JaHHUE BHITIOJHEHO 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 MOXKET
OBITh CHIDKEHA 10 25 MPOIIEHTOB OT MaKCUMAabHOM.

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

DK3aMeH

Onenka KkayecTBa OCBOCHUSI TMCIUIUIMHBI B X0/1€ TEKYILEH U MPOMEKYTOYHON aTTecTalluu 00y4aromuxcs
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 IPOMEXKXYTOUHYIO arTecTaruio (3x3ameH) — 20 6aioB.
DK3aMeH MpoBOAUTCS B yCTHOU (hopme. CTyIeHTY BBIAACTCS YK3aMEHAITMOHHBIN OUJIET, COAEPKAIU
TEOpeTUYeCKHUe BONPOCH! U 3aaaun. Kaxaplil Bonpoc 6uieTa oleHuBaThes 6amuiom (Bcero mno ouiery 20
6amioB). CoriacHo 1IKaJjie OlLIEHUBAHUS PE3YJIbTAaTOB
18-20 6anoB (OTIMYHO) - BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHHS U BIIaJICHUE OIBITOM IPAKTHYECKON
NesITeNIbHOCTH, He0OX0IUMbIE Pe3yabTaThl 00yueHus: CHOPMUPOBAHBI;
14-17 GannoB (X0OpoI1I0) - JOCTATOYHO MOJIHOE TOHUMAaHHUE IPEMETa, XOPOLIHE 3HAHUS, YMEHHUS U OIBIT
MPaKTUYECKON AESITebHOCTH, HEOOXOAUMBIE Pe3yNIbTaThl 00yUeHHs] CPOPMUPOBAHBI;
11-13 GannoB (yIOBIETBOPUTENBHO) - IPHEMIIEMOE IIOHUMAaHUE MPEIMETa, yIOBIECTBOPUTEIbHbIE 3HAHUS,
YMEHHUS U OIBIT IPAKTHUECKOH 1eATeIbHOCTH, HEOOXOAUMBIE Pe3yNIbTaThl 00yUeHHs] CPOPMUPOBAHBI;
0-10 GanoB (HEYAOBIETBOPUTENIBHO) - PE3yIbTaThl 00yUEHHsI HE COOTBETCTBYIOT MUHUMAIBHO
JOCTaTOYHBIM TPEOOBAHUSIM.
Pe3ynbpTaThl NPOMEXYTOYHOHM aTTecTalui 0(OPMIIIOTCS BEIOMOCTBIO M BHOCSTCS B 3a4€THYIO KHUKKY
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o0ydJaromierocs.
JlononHuTENbHBIE OANIBI CryzneHTaM mpeuiaraeTcsi peuTh TOTOIHUTEIBHBIC 3aJa9H, YTOOBI HA0paTh JONOJIHUTEIHHOE KOJIMYECTBO
(pelieHue JOMONIHUTEIbHBIX 6amtoB. MakcumanbHO MOXKHO HaOpath 15 Oanos.

WJ13)




