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Pabouas mporpamma yrepxkaecHa B coctaBe OIIOII mo nampasnenuto 19.03.03 IpoaykTel muTaHUS
KUBOTHOTO MPOUCXOXACHUS, Mpoduib moaArotoBkU «TexXHOIOTrHus MNPOAYKTOB MHHUTAHHS >KUBOTHOTO
MIPOUCXOXKACHUS», YTBepkAeHHBIM YueHbM coBeToM PI'BOY BO «COI'Y» ot 28.03.2024 r., mpoTokon
Ne 9.

CocraBuTens: J0LEHT Kadeapsl o0miel u Heopranndeckoit xumud, K.x.H. O.B. He€nosa

Pabouas mporpamma o0Cyk/ieHa Ha 3acelaHUU Kadeapsl o0IIeil 1 HeOpraHNYECKOH XUMUU
(mporoxon Ne 7 ot 14.02.2024 r.)

OnoOpena copeToM (pakynbTeTa XUMHH, OMOJIOTHH M OMOTEXHOJIOTUH
(mpotokon Ne 6 ot 16.02.2024 1.)



1. CrpykTypa n 001asi TPyA0eMKOCTb JMCIUILTHHBI
OO0mmas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aUeTHBIX enuHull (216 gacoB).

Ounas popma 00ydeHHS

Kypc 1-2
CemecTtp 2,3
Jlexun 18, 36
[IpakTuueckue (CeMUHAPCKHE) 3aHATUS -
JlaboparopHbIe 3aHATHS 36, 36
Koncynbranun -
WToro ayniuTOpHBIX 3aHATUI 54,72
CamocrosiTenpHas padbora 18, 36

Kypcogas pabora -
dopMa KOHTPOJIA

SK3aM€eH 36
3a4€CT +
OO0111€€ KOJIMYECTBO YaCcOB 216

2. HeJ’lH H 3a/1a41 OCBOCHUSA NUCHHUIIINHDBI

OcHOBHOIl 1eJbI0 00pa3oBaHMs MO AUCUMILUIMHE «Du3uyeckas W KOJUIOMIHAS XUMHS» B
COOTBETCTBHUH C MPO(ecCHOHAIBHBIM CTaHIAPTOM:
22.002 TIpodeccuonaiabublii cTaHaapT «CIENUANIKACT MO TEXHOJOTUH MPOJIYKTOB IHTAHUS
JKUBOTHOTO TMPOUCXOXKICHUS», YTBEPKACHHBIN NpHUKazoM MHHHCTEPCTBA TPyAa U COIHMAIbHOMN
3amuTel Poccuiickoit ®epepanuun ot 30 asrycra 2019 roma N 602H (3apeructpupoBaH
MunucrepctBoMm toctutinu Poccuiickoit denepanuu 24 centsaops 2019 roga, peructpannoHabiii N
56040)
SIBJISIETCH:

1. ®opmupoBaHHE Yy CTYAEHTa YETKOTO MpPeJICTaBleHUs O (yHIAMEHTAJIbHBIX TEOPETUYECKUX WU
SKCIIEPUMEHTAJIbHBIX OCHOBAaX (PU3MYECKOW M KOJUIOMJHOM XHUMHMM M HUX MPHIOKEHUH B
IIPOU3BOJICTBE U TEXHOJIOTUH MPOAYKTOB IUTAHUS.

2. BripaboTka y cTyneHTa HHTepeca K UCCIIE0BATEIbCKON AEATEIbHOCTH U aKTUBHOTO TMTPHMEHEHHUSI
MOJTyYEHHBIX 3HAHUH MPU BBIMOJIHEHUH KYPCOBBIX U BBITYCKHBIX KBaJHU(HUKAIIMOHHBIX PadoOT.

33}13‘-[]1 AUCHUITIMHbBI

['maBHO#M 3anmauell nuctumIMHbl «Pu3ndeckas U KOJJIOUIHAS XUMUS» sBIeTcs (popMupoBaHue
TBOPYECKH pabOTAOMMX OaKaJaBpOB C Pa3BUTHIM HAYYHBIM MBIINIJIEHHUEM, 00JIaal0MuX HEOOXOIMMBIM
3aracoM 3HaHUH B 001aCcTH (PU3NYECKON U KOJUTOMTHOW XUMHH, CIIOCOOHBIX MCIIOIB30BaTh TEOPETHUECKUE
3HAHUA MPU PEIICHUH TPAKTHUUECKUX 3aja4, MPOSBIIsI MIPU ITOM CaMOCTOSITENIbHOCTh U UHUIIMATHUBY.

OpHoli U3 BaKHBIX 3a7a4 MPU U3yYEHUHU JAHHOTO Kypca SIBJISIETCS OBJIAJIEHUE KOJINYECTBEHHBIMU
METOJIaMH, KOTOpbIE€ MO3BOJIAT MPOTHO3UPOBATh U ONUCATh MPOTEKaHWE XMMHUYECKHUX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSAX, B TOM YUCIIE B TEXHOJIOIMUYECKUX MPOLECCaX MPOU3BOACTBA IPOLYKTOB MUTAHUS.

Hpyroii BaxHOW 3amaued H3ydeHHs Kypca (U3MUECKOW U KOJUIOMIAHOM XHUMHHU SBIISETCS
OTpeJieJIeHue T'PAHUI] TPUMEHUMOCTH METOAOB TEPMOJUHAMUKH K PA3TMYHBIM (PU3UKO-XUMHUUYECKUM
MpoLeccam.

Bonpimoit pasgen mporpaMMmbl CBSi3aH € IIMPOKMM IPUMEHEHMEM 3HAHUM II0 pacTBoOpawm,
HEOOXOIMMBIX CHEIMATUCTY-TEXHOJIOTY MUILEBHIX TPOU3BOJICTB.



Baxxnoli 3amadeil Kypca SBISIETCA W3Y4YCHHE KOJUIOMJHO-XMMHMUYECKUX 3aKOHOMEPHOCTEW,
IIPOSABIIOIUXCS B PA3NIMYHBIX OTPACIAX INUIICBOW IPOMBIIUIEHHOCTH, T.K. TEXHOJIOTHMs OTIEIIBHBIX
IIPOU3BOJICTB B 3HAYUTEIILHON CTEIIEHU SIBIIICTCSA TEXHOJIOTMEN IUCIIEPCHBIX CUCTEM.

3. Mecto aucuuniunbl B cTpykrype OIIOII 6akanaBpuara

b1.0.06.04. O06s3arenpHas yacThb Oy10Ka 1.

Huctumimaa «®Pusnueckass W KOJUIOUJHAS XUMHS» OTHOCUTCS K Y4YEOHBIM AWCIMILTUHAM
oOsi3aTenbHOM YacTh Oyoka 1 OCHOBHOM mpodeccHoHaIbHOM 00pa3oBaTeNbHON MpOrpaMMbl (gaiee
OIIOIT) nanpaBnenust mOArOTOBKHU «IIpoyKThI MUTAHUS )KUBOTHOTO MPOUCXOXKICHUSY, KBATH(PUKAIUS —
Oakamasp.

W3ydyeHrne IUCHHMIUIMHBI Oa3upyeTcs Ha aKTyalu3alud MEXKIUCHUIUTMHAPHBIX 3HAHUH TIO
cleqylmuM  aucuuiuinHaM:  «OcHOBBI  0o0mIet W HeopraHuueckod  xumum», «Duszukay,
«H(pOpMAIMOHHBIC TEXHOJIOTHH B MPOPECCHOHATBHON ACITETbHOCTHY, «OpraHuvecKast XuMUsD».

TpeboBanusi K «BXOAHBIM» 3HAHUSM, YMEHHUSM U TOTOBHOCTSM OOYYarollerocsi mpu OCBOCHHUHU
TUCTUIUTMHBI «DHU3rdecKast 1 KOJUTOWTHAS XHUMHUSI:

3HaTh:

1) OCHOBHBIC TIOHSTHUSI MATEMATHKH, METO/IbI PEILICHHUS 3a/1a4, METOIbI cOOpa, aHaIn3a U 00pabOTKH
nH(popManuu;

2) OCHOBBI XHUMHUYCCKOW HAyKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, XHMHYECKUX
MIPEeBpALICHU HEOPTraHWYECKUX M OPraHWYEeCKUX BEIIEeCTB, KaK OCHOBbI MHOTHX SIBICHUH XUBOU U
HEXXUBOW MPUPOJIBI; IPECTABIICHUN O MaTEPHATHLHOM SIUHCTBE MHPA,;

3) OCHOBHBIC MTOHATHS U 3aKOHBI XUMHUH;

4) knaccu(pUKAIUIO U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX COCAMHEHHH, TPOrHO3UPOBATH
BO3MOYXHOCTh OCYILIECTBIICHHSI XUMUYECKUX PEaKIUil, 00bACHATH 3aKOHOMEPHOCTH UX MPOTEKAHMUS;

5) ocHOBHBIC (PU3UKO-XUMHUIECKHIE 3aKOHOMEPHOCTH TPOTCKAHUS XUMUYECKUX MTPOIIECCOB;

6) OCHOBBI XUMHUH PACTBOPOB;

7) OCHOBHBIC TTOHSTHS U TEOPETUICCKHE OCHOBBI OPTaHUYECKON XUMUM;

8) 0COOCHHOCTH CTPOCHHMS M PEAKIIMOHHOW CHOCOOHOCTH OCHOBHBIX KJIACCOB OpPTaHUYECKUX
COEIMHEHNH;

9) Hay4HbIE OCHOBBI KJIaCCH(PHUKAIIUH, HOMEHKIATYPbI U H30MEPHU OPraHUYECKUX COCTUHCHUIA,

10) mpaBusia XpaHEHUS XUMHYECKHX PEaKTUBOB, MpaBuia 0e30macHON padOThl ¢ XUMHUYECKHUMHU
BEIIECTBAMH.

Ymers:

1) caMOCTOSITENTEHO ONPEAEIATH eI CBOETO 00YUYEHHUs, CTABUTh U (POPMYIIMPOBATH AJis1 Ce0sl HOBbIE
3aJauu B yuebe 1 0o3HaBaTeNbHOM esITeIbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH M03HABATEIbHOM
NeSITeNIbHOCTH;

2) caMOCTOATEIbHO MAaTEMAaTUYECKH KOPPEKTHO CTaBUTh €CTECTBEHHO-HAYUYHBIE 3a7a4H, IPOBOAMTD
CTpOru€ MaT€MaTUYCCKHE paccymgleHm[;

3) yCTaHaBIMBATh CBSI3U MEX1Y peabHO HAOII01aeMBbIMU XUMHUECKUMH SIBJICHUSMH U TPOLIECCaMH,
IMPOUCXOAAIINMMU B MUKPOMUPE, 00BIACHITH IMPUYUHBL MHOFOO6paSI/I${ BEIIECTB, 3aBUCUMOCTh UX CBOMWCTB
OT COCTaBa U CTPOEHMSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BELLIECTB OT UX CBOICTB;

4) caMOCTOSTENILHO TUIAHKPOBATh W MPOBOJANTH XMMUYECKHI SKCIIEPUMEHT C COOTIOACHUEM TIPABHUIT
TEXHUKU 0e30macHOi paboThl ¢ BellecTBaMH U JJaOOPaTOPHBIM 00OPYJIOBAHUEM; HCCIIEOBATh CBONCTBA
HCOPTraHNYCCKUX U OPraHUYCCKHUX BCHICCTB, aHAJIU3UPOBATE PE3YIbTATHI MPOBCACHHBIX OIIBITOB U ACJIAaTh
JIOCTOBEPHBIE BHIBOJIBI;

5) HCII0JIB30BATh I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHI)Ie TEXHOJIOITMH, AaKTHUBHO IIOJIB30BAaTHCS
CIPaBOYHBIMHU MaTepUaIaMu M yueOHOI TUTepaTypoil o XUuMHH.

Baagern:



1) 06a30BbIMH 3HAaHHSAMH B 007acTH (QyHIaMEHTAIBHBIX pPa3/eOB MaTEMaTHKH B 00beMme,
HEOOXOAMMOM JJIsl BJAJEHHUs MaTeMaTHYeCKUM anmapaToM aHalu3a JaHHBIX W Ui 00paboTKu
nHpOpPMAIIMY TI0 YIeOHBIM JUCIUIUINHAM HATIPABJICHUS TIOJATOTOBKU

2) OCHOBaMH XMMHUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTBIO aHATM3UPOBATh M OOBEKTHUBHO OI[CHUBATH
KU3HCHHBIC CHTYalluW, CBS3aHHBIC C XWMHUEH, HAaBBIKAMH O€30IIaCHOTO OOpalIeHUs C BEIIECTBAMH,
UCTOJb3yEeMbIMU B IOBCEJHEBHOM >XU3HU; YMEHHEM aHAIM3MPOBATh M IUIAHUPOBATH HKOJOTHUYECKH
0e30MacHOe MOBE/ICHUE B LIENISIX COXPAHEHUS 370POBbS M OKPY)KAIOIIECH CPEIIbI;

3) mpeacTaBIEHUSMH O 3HAYCHUHM XMMHUYECKOW HAYKH B PEIICHHH COBPEMEHHBIX 3KOJIOTMYECKUX
po0JIeM, B TOM YHCIIC B TIPEAOTBPAIICHUN TEXHOTCHHBIX M SKOJIOTHIECKUX KaTacTpod;

4) nepBOHAYAILHBIMU CHCTEMAaTU3UPOBAHHBIMU MPEACTABICHUSMH O BEIIECTBAX, UX MPEBPAIIEHUSIX
Y TIPAKTUYECKOM MTPUMEHEHHH, TIOHATHIHBIM allapaToM U CUMBOJIHYECKUM SI3bIKOM XUMHUH;

5) HaBbIKaMH pabOTHI ¢ PA3IIMYHBIMA UCTOYHUKAMU HH(DOPMAITUH.

JucuunimHa SBIsSeTcs NPeAIecTBYOMEH Uil U3yYEHUs CIEAYIOIMX TUCHUIUINH: «bHOXUMUs»,
«Temno- u xmanorexHuka», «lIpoueccsl W anmaparsl MHUILEBBIX MPOU3BOJACTBY, «OOIIas TEXHOJIOTHs
oTpacian», «BBeleHne B TEXHOJIOTUIO NPOAYKTOB KHUBOTHOT'O NMPOUCXOXKACHUN», «DU3UKO-XUMUYECKUE
OCHOBBI M OOIIME NPUHLMIBI HEepepabOTKU >KUBOTHOTO ChIPbs», «TE€XHOXMMHYECKHH KOHTPOJIb Ha
MPEANPUATHIX OTpaciuny, «llumesas ONOTEXHOIOTHUSY.

W3ydyenue naHHOW y4eOHOW MUCUUIUIMHBI SBISIETCS TOATOTOBKOW CTyneHTa K Oynyein
podecCHOHATEHOM A TEIbHOCTH — IMTPOU3BOICTBEHHO-TEXHOJIOTHUSCKON U HAYYHO-UCCIICIOBATEIILCKOM.

[Tpu ocBOCHNMHU AaHHOW AMCIUIUIMHBI O0YYAFOIIUICS CMOKET IMPOJICMOHCTPUPOBATH (YACTHYHO)
cnenyrouue 0000menHbie TPyaoBbie pyHknun (OT®) u tpyaossie pynkuuu (TP):

Kon n HaumeHnoBanue O0600mennas TpynoBasi yHKuus TpynoBas pynkuus (TD)
npogeccuoHAIBLHOI0 (OT®)
CTaHJapTa

Ob6J1acTh podecCHOHAIBHOM NeATeIbHOCTH:
22 IumeBasi NPOMBIILIEHHOCTh, BKJIIOUYAsI MPOU3BOACTBO HAMUTKOB U Tabaka

22.002 IpodeccroHanbHBIN OG60011IeHHBIE TPYAOBbIC (DYHKIINH TpynoBsie HyHKIHH
cragaapTt «Cnenuainuct 1o
TEXHOJIOTUU npoxykroB | Koz HaumenoBanue VYpoBeHb HaumenoBanue Kon
MIUTaHUA KUBOTHOTO KBaJIU (U
MIPOUCXOKACHUSI, Kalnuu
YTBEp)KICHHbIM mpukasom | B | JlaboparopHslii 4 [IpoBenenue B/01.4
MunucrtepctBa Tpyaa H KOHTpOJIb Ka4eCTBa U OpraHHU3alMOHHO-
COLIMAIbHON 3aIUTHI 0e301acHOCTH TEXHUUYECKUX
Poccuiickoit ®denepanun ot CBIPbA, MEpONPUATHN IS
30 asrycra 2019 roma N nonyhaOpuKkaToB U obecrieuenus Jabopa-
602u (3aperucTpupoBaH TOTOBOM MPOAYKIIMH TOPHOT'O KOHTPOJIS Ka-
MUHUCTEPCTBOM  FOCTHLIMH B nporecce yecTBa U Oe30MacHocC-
Poccuiickoit @enepannu 24 [IPOU3BOACTBA TH ChIpbs, 110y (hadpu-
CeHTSIOps 2019 rojaa, MPOAYKTOB THUTAHUS KaTOB ¥ FOTOBOM
pETUCTPaIMOHHBIN N ’KMBOTHOT'O MPOOYKIIUU B
56040) MIPOUCXOKACHUS rpolecce Mpon3BOA-
CTBa MPOJYKTOB IHTa-
HUS KUBOTHOTO MPO-
UCXOXICHUS
[IpoBenenue nadbopa- | B/02.4
TOPHBIX HUCCIIEI0BA-




HUW Ka4yecTBa U
0€30MaCHOCTH CBIPbS,
nory(habpuKaToB 1
rOTOBOM IIPOJYKLIUH B
polLecce MPoOU3BO-
CTBa MPOAYKTOB
MUTaHUS )KUBOTHOTO
IPOUCXOXKACHUS

XOXKJICHUA Ha

IIPOJYKTOB IIUTa-

D | OneparuBHoe 6 VYrpasneHue kaue- D/02.6
yIpaBJeHUE CTBOM, Oe3omac-
IPOU3BOJICTBOM HOCTBIO U IIpocIie-

MPOAYKTOB MUTAHHUA JKHUBACMOCTbIO
JKMBOTHOI'O ITPOUC- IIPOU3BOJICTBA

aBTOMAaTU3UPO- HHUS )KUBOTHOTO
BaHHBIX MPOUCXOXKIACHUS
TEXHOJIOTHYECKUX Ha aBTOMATH3UPO-
JIMHUAX

BaHHBIX TCXHOJIO-
THMYCCKHUX JIMHHUAX

4. TpeOoBaHusl K pe3yJbTaTaM O0CBOEHHS AU CHUIIIHHBI

N3yuenue mucuurnuabel «Puszndeckass U KOJUIOWIHAS XUMHUS» Mpearnojaraet (GopMHUpOBaHUE Y
CTYJIEHTa CIEAYIOINUX KOMIIETEHIIMA U UHJIMKATOPOB UX JTOCTHXKECHHUS:

Ob6menpodeccnonanabubie komnerenuuu (OIIK):

Kon u nanmenoBanme
npogecCHOHATIbHONH KOMIIETeHIUH

Kon n HaumMeHoBaHMe HHAMKATOPA
JAOCTHKeHUs! PodecCHOHAILHOM
KOMIICTCHIHH

Tun 3aga4 npogecCHOHAIBHON AeATEILHOCTH: HAYYHO-HCCJIeI0BATEIbCKUNA U
TEXHOJOTHIEeCKHIA

OIIK-2. CrocobeH TNPUMEHATh
OCHOBHBIE€ 3aKOHBl M  METOMbI
HCCIIEA0BAHUIN €CTECTBEHHBIX HAyK
s pereHus 3aja4
poeCCUOHATBHON EATETLHOCTH

OIIK-2.1. OcymiecTBisieT pacuersl, aHaJIM3UPYyET
MIOJIyYEHHBIE DPE3yJbTaTbl M COCTABISAET 3aKIYEHHE II0
MIPOBEICHHBIM aHAIN3aM, UCIIBITAHUSM U UCCIICJIOBAHUSIM;
OIIK-2.2. CucreMaTH3MpyeT pe3ysbTaThl HCCIEJOBAHUM;
OIIK-2.5. TlpuMeHseT 3HaHUS XUMHHA TIpH TPOBEIACHUU
WCCIIEIOBAaHUM U peIIeHuH Mpo(hecCHOHAIBHBIX 3a/1a4

CTyIeHT TOJKEH:

3HaTh:

=

Lenu u 3a1aun GU3HUYECKOI U KOJUTOUIHOW XUMHH, IyTH U coco0b! ux petienus (OITK-2).

2. Poub u 3HaUeHHE METOAOB (PU3NUECKOI U KOJUIOUIHOM XMMUHU B MPAKTHUECKON AEATEIbHOCTH
CIIeIMATNCTA-TEXHOIOTa MUMIEBBIX Mpor3BocTB (OITK-2).

w

OCHOBHBIE pa3/Ielibl, OHATUS K METOIbI (U3nUecKoil u koyutonaHoi xumun (OITK-2).

4. OCHOBBI XUMHYECKOH TepMoarHamMuku U Tepmoxumun (OITK-2).




5. Xwumuueckoe u ¢azoboe paBHoBecue (OITK-2).

6. TepmoauHamuueckue CBOMCTBA paCTBOPOB HEAJIEKTPOJIUTOB U OCOOEHHOCTH PACTBOPOB
anekrposutoB (OITK-2).

7. Duekrpoansie mporeccs (OITK-2).

8. OcHoBbl xumuueckoii kunetuku (OITK-2).

9. OCHOBBI COBPEMEHHOI'0 YUE€HHUs O AUCIIEpCHOM cocrosiauu Bernecta (OITK-2).

10. SBnenus Ha rpanunax pasziena ¢a3z (OI1K-2).

11. Iyt 1 ycrnoBusi BOSHUKHOBEHUS IUCIIEPCHBIX CUCTEM, UX 0COOBIE MOJIEKYIIPHO-KUHETUYECKHE,
OINITHYECKHUE U dNeKkTprueckue cBoiicta (OITK-2).

12. YcToiunBOCTh U pa3pylieHHe JUCIEPCHBIX CUCTEM, Pa3BUTHE B HUX IIPOCTPAHCTBEHHBIX
CTPYKTYp CO CBO€OOpa3HBIMHU PEOJIOTHUECKUMH CBOMCTBAMU, YIIPABJICHUE CBONCTBAMU
mucriepcHbix cucrem (OITK-2).

YMeTh:

1. CamocrosiTensHO paboTaTh ¢ y4eOHOW U CIIPABOYHOM JIUTEPATypOil 1o pusmueckon u
kosutonHo# xumuu (OITK-2).

2. PaccunThIBaTh OCHOBHBIE SHEPTETHYECKUE XapAKTEPUCTHKH (PU3UKO-XMMUYECKHX TPOLIECCOB,

paznuunbie pusznko-xumudeckue Bennunubl (OITK-2).

[Monb3oBatbest puznyeckuM U Xxumuueckum odopynoanuem (OITK-2).

4. IIporHo3upoBath pe3ynbTaThl GUZUKO-XUMHUECKUX IPOLIECCOB, IPOTEKAIOIIUX B PA3IMYHbBIX

CHCTeMax, ONUpasich Ha TeopeTrueckue nonoxenus (OI1K-2).

Hayuno o60cHOBBIBaTh Habr0maemMbie siiieHus (OT1K-2).

6. IIpon3BoaUTh (HHU3UKO-XUMHUECKUE U3MEPEHHUS, XapAKTEPHU3YIOLINE T€ UM UHBIE CBOWCTBA

pacTBOpoOB, cMecelt u apyrux oobektoB (OITK-2).

[pencTaBnsaTh AaHHBIC SKCICPHUMEHTAIBHBIX UCCIIEIOBaHuit B Buie rpadukoB u tadmun (OI1K-2).

8. Ilpous3BoauTh HaOIIOAEHUS 3a IPOTEKAHNEM XMMUYECKUX peakluil U aenaTb 000CHOBaHHbIE
B1BOJIbI (OITK-2).

9. IlpencTaBiaTh pe3ysbTaThl IKCIEPUMEHTOB U HAOIIOIEHUH B BUJIE 3aKOHYEHHOT'O MTPOTOKOJIA
uccienosanus (OI1K-2).

w

o

~

Baagern:

1. HaBbeikamMu caMOCTOSITENIBHOW PaOOThI ¢ Y4eOHOW, HAYYHOW M CIPABOYHOM JIUTEPATypOMl; BECTH
MIOUCK | Jieath oboobmatomniue BeiBo sl (OITK-2).

2. HaBpikamm Oe3omacHOW pabOTHI B XWMHUYECKOW JaOOpATOpUH W YMEHUSIMH OOpalleHus C
XUMHUYECKON TMOCYJ0i, peakTHBaMH, padoOTaTh C Ta30BBIMH TOPEIKAMH W DJICKTPUUYECKUMHU
npubdopamu (OI1K-2).

3. OCHOBHBIMH MPUEMAMH U TEXHUKOW BHITIOJHEHHS SKCTIEPUMEHTOB, UMETh HABBIKH PaOOTHI C
(bHU3MKO-XUMHYECKUMU ITpubopamu U ycranoBkamu (OITK-2).

O6H_[I/IM CpCACTBOM KOHTPOJIA SABJIACTCA BBCACHHASA B YHUBCPCUTCTC 6aJIJIBHO-pefITPIHI‘0Baﬂ
CHUCTEMA OLCHKHU YCIIEBACMOCTH CTYACHTOB CIICHUAIINTETA U HaHpaBHeHI/Iﬁ 6aKanaBpI/IaTa.

[Ipu mpoBeneHuM y4deOHBIX 3aHATHN oOecreynBaeTcs pPa3BUTHE y OOYYAIOIIMXCS HAaBBIKOB
KOMaHJIHOW PabOThl, MEXIMYHOCTHOH KOMMYHMKAIIUU, NPUHATHUS PELICHUH, JUAEPCKUX KadecTB. s
3TOT0 MCHOJIb3YyETCs NPOBEACHNE HHTEPAKTUBHBIX JIEKIIUN, TPYNIOBBIX TUCKYCCHI, POJIEBBIX UID, & TAKKE
MaTepHajibl Ha OCHOBE DPE3YJbTAaTOB HAayYHBIX HCCIEIOBAaHHUN, B TOM YHUCIE C yYETOM PErHOHAJIBHBIX
0COOEHHOCTEH MpodeccuoHaNbHOM AeATEeIbHOCTH BBIITYCKHUKOB U OTpeOHOCTEH paboTonaTenen.



5. Couepma}me H y‘leﬁHO-MeTOHI/I‘leCKaH KapTa THCIHUIIIMHBI

Tab6auua 5.1

Howmep HaunmeHnoBaHue TeM (BOIpocoB), CamocrosiTenpHast paboTa CTYAESHTOB dopma Konuuectso
Hezenu H3y4aeMbIX MO JaHHOU KOHTPOJIS 0asioB JIuteparypa
JICIHILITHHE. 1120 Copnepxanne Yacsl min max
1-2 2 cemecTp 4 | OcHOBHBIC TEPMOJUHAMUYECKHE 2 Koncnekr, 0 5
PMBNYECKASI XUMMUSI MOHATHS W OMNpEICICHUs: CHCTEMa, YCTHBIH o1poc,
rmapaMeTpsl,  TNPOLECCH,  (QYHKIUH TIpOBEpKa 11/3,
OCHOBBI XUMHUYECKOU cocrosiHus.  Teruora u  paborta. oopmiierne
TEPMOJMHAMUKM. HyneBoe Hawamo TepMOIMHAMHKH. TabopaTopHOH
TEPMOXUMMSL. VpaBHenus cocTosHMA. BHyTpeHH:A paboThI
9Heprus cucteMsl. DHTanbnus. Ileproe
JIa6. padora Nel. Kanopumerpusi. Haqaj1o TCPMOAVHAMMKH.
Orpe/iesieH e TeIIOThI TennoeMKoCTb CHCTEMBI. TepMOXUMHUSL.
PACTBOPEHHUS U TEILIOThI TepmMoxuMu4ecKue ypaBHEHHsS. 3aKOH
THIPaTO0Opa30BaHUS CONCH. I'ecca u  cnexctBus M3 Hero.
CraHIapTHOE COCTOSIHUE BEILECTBA.
CrangapTHble SHTAJIBITUH
00pa3oBaHUAN  CrOpaHHs  BEIIECTB.
Pacuer TEIUTOBBIX 3¢ deKToB
XMUMHUYECKHX peaknuil. 3aBHCHMOCTb
TEIUIOBBIX A (HEKTOB OT TEMIIEPATYPHI.
3-4 SHTPOIINUA. BTOPOE U 4 | Bropoe Hayaio  TEPMOJUHAMUKHU. 2 Koncnexr, 0 5
TPETBE HAYAJIA DHTponUs, €€  OmpeaeleHue U YCTHBIH o1poc,
TEPMOJANHAMUKMN. CBOMCTBA. DHTponus u TpoBepKa /3,
SHEPI'USI THBBCA 1 TepMOJUHAMUYECKAs BEPOATHOCTh pelieHue 3aaa4y
SHEPI'US I'EJBMI'OJIBLA cuctembl.  ®opmyna  bonbumana. 110 TEPMOXUMUU
Pacyer osHTponmmM TpH  Pa3IHMYHBIX
Pacuer TemnosbIx 3¢ dexToB mpoleccax. Iponeccer B
XUMHMYECKHX peaKIHil 0 3aKOHY HEU30JIMPOBAHHBIX CUCTEMAaX: SHEpPIus
I'ecca u ero cnenctBusiM. Pacuet I'mb06ca u sHeprust ['empMmrosbia kKak
TEpPMOJAMHAMUYECKUX (PyHKIMI XapaKTepUCTUUYECKHE byHKIMN
COCTOSIHUSI CHCTEMBI. cuctembl. Kpurepuil paBHOBECHBIX H
CaMOIPOU3BOJIBHBIX MIPOLIECCOB.
Pacuer wusmenenwit sHeprum ['mbOca
npu MPOTCKaHUHU Pa3NIUIHBIX




IIPOLIECCOB. Tpetbe Hayajo
TEPMOJMHAMUKH, €T0 (POPMYITHUPOBKH.

5-6 XNMNUYECKOE XUMHUYECKHH TMOTCHIMAN Kak (axkTrop Koncmexr, 5 [1]- [5],
PABHOBECHE. HHTCHCHBHOCTH  (DM3MKO-XUMUYECKUX YCTHBIH orpoc, [13]- [14]
KOHCTAHTBI Epouecco& XUMHAYECKOE pPaBHOBECHE. TIpOBEpKa 11/3,
OHCTaHTHI paBHOBECHS. 3akoH odopmiieHHIEe
PABHOBECHS1. JIeHCTByIOIKUX  Macc.  KoHcTaHTHI nabopaTopHOH
CMEUNIEHHUE PaBHOBECUS C YYETOM  PEANBHBIX paboTHI.
PABHOBECUS ycioBui. OYruTUBHOCTb U aKTUBHOCTb. Pacuers! o
TEePMOJIMHAMUK
CMmeleHre paBHOBECHS: TPUHIUI
JIab. paﬁoTa Ne2. Xumunueckoe Jle Illarenpe — EpayHa. Pacuyer ©
paBHoBecue. BinsiHne KOHCTaHTBl PABHOBECHS U COCTaBa
KOHIICHTPAIMH BEIIECTB, paBHOBECHOU cMecHu 1o
Y4acTBYIOIIUX B pCaKLUH, TEpMOJMHAMUYECKUM TaHHBIM.
TEeMIIEpaTypbl U KUCIIOTHOCTH
cpenbl Ha CMEICHHE PAaBHOBECHS.

7-8 ®A30BOE PABHOBECHE. ®da3oBoe paBHOBecHe. YHcIO cTeneHe Koncnekr, 5 [1]- [5],
JAUATPAMMBI COCTOSIHUSI. cBobOoasl. [IpaBuio ¢as I'nbdoea. YCTHBIH o1poc, [13]- [14]
TEPMHUYECKHIA AHAJIN3 OIHOKOMITOHEHTHEIE, poBepKa J/3,

JIBYXKOMITOHEHTHBIE U Pacuer koHCTaHT
Pacuer KOHCTaHT paBHOBeCHs TPEXKOMIIOHEHTHBIE cUcTeMbl. OCHOBBI paBHOBeCHS U
XMMHUYECKUX peakuui. Pacuer TEPMHUYECKOTO aHAIINA3A. 4yyClla CTEIeHEeH
quCIIa CTeNeHel cBOOOIbI CBOOOBI.
TEPMOJIMHAMUYECKON CHCTEMBI.
9 1 PYBEKHAS ATTECTALIASA IMoaroroBka k 1 pyGexHOM aTTecTaIMN KommbroTepHo 15 [1]- [5],
e [13]- [14]
TECTUPOBaHHE
9-10 PACTBOPBI. PactBOpBL TepmoauHamuyeckas Koncrnexr, 5 [1]- [5],
TEPMOJAUNHAMUWYECKHUE XapaKTEepUCTHKA " CBOMCTBa YCTHBIH o1poc, [13]- [14]
CBOMCTBA UJEAJBHBIX uaeallbHbIX  pacTBOpoB.  JlaBiieHue MpoOBEpKa J/3,
PACTBOPOB HACBILIEHHOTO mapa. 3akoH Payms. odopmireHne
Temneparypa 3aMep3aHus u JTabopaTopHOH
JIa6. padora Ne3. PacTtBopEI. TEeMIlepaTypa KHUIIEHHUsI pa30aBICHHBIX paboTsl
CriocoObI BEIpKEHUS UX pPacTBOpPOB (kpuockomust u
KOHIIeHTpanuu. Pacder 90YITHOCKOIIHS). Ocmoc u

TEPMOJUHAMHNYICCKUX CBOMCTB.

OCMOTHYECKOE JIaBjeHne. 3aKoH BaHt-

Todda.




11-12 PACTBOPBI Teopus JNEKTPOIUTUYECKOI Koncrexr, [1]- [5],
SJEKTPOJIUTOB, UX muccorpanuy. CTENeHb AUCCOIHAIH. YCTHBIH o1poc, [13]- [14]
OCOBEHHOCTH. N3oToHnyeckuit K03 (hpUnIHeHT. TpoBepKa 1/3,
SJIEKTPOITPOBOJHOCTbD Konctanta  mucconmanmy — crnaObIX odopmiieHHEe
PACTBOPOB SNIEKTPOINTOB.  3aKOH  Pa3BEACHUA nabopaTopHO
SJIEKTPOJIUTOB OcTBanpma. paboThr
OJIeKTPONPOBOJHOCTh pacTBOpoB
JIad. pabora Ne4. JNIEKTPOJIUTOB. YJeNbHAasI W MOJIbHAs
DJIeKTPONPOBOJHOCTH PACTBOPOB AIIEKTPONPOBOTHOCTH. MonbHas
JJIEKTPOJIHUTOB. AJIEKTPONPOBOIHOCTD npu
Konnykromerpudeckoe 0OecKOHEeUHOM pasbaBiieHHH.
orpe/eTIieHue KOHCTaHThI [MogBuXHOCTH  WMOHOB M YHUCIA
JIUCCOLIMAIINN YKCYCHOM KHCIIOTHI. nepeHoca. 3akoH Konbpaymia.
Konmykromerpusi: OTpelieTIeHUE
CTENICHN M KOHCTaHTHI HCCOLHMAILINH
CJ1a0BIX JIEKTPOIIUTOB.
Teopust CHIBHBIX 371€KTPOIUTOB Jlebas-
XIOKKeIA. AKTHBHOCTB 3JICKTPOJIHTOB.
Wonnast cuna pactBopoB. Cpennuit
WOHHBIH KO3 (GHUINEHT aKTUBHOCTH.
13-14 SJEKTPOAHBIE MexaHuzm BO3HUKHOBEHUS Komcrexkr, [1]- [5],
MPOLECCHI. YCTPOMCTBO AIIEKTPHUYECKOTO NOTeHIAaA. YCTHBIH orpoc, [13]- [14]
" PABOTA KonTakTHbIe, 3JIEKTPO/IHbIE u poBepKa 1/3,
TAJIBBAHUYECKOI'O nnuddy3noHHbIE MOTEHLUAJIBI. odopmieHHe
9JIEMEHTA. VYerpoiicTBo u pabora nabopaTopHOM
HOTEHLHUOMETPUSA " rajbBaHUYECKOI0 3JIEMEHTA. paboTsI
HNOTEHHUOMETPUYECKOE ONeKTPOABIKYILAS cuna.
TUTPOBAHUE CranpaptHele 3JIEKTPOJHBIE
MOTEHIIMAJIBI. Pan HaIpspKeHUH
JIa6. pabdora NeS. Onpenenenue JJeMeHTOB. YpaBHeHue HepHcra.
O/1C u paboTHI TaIbBAaHUIECKOTO DNEeKTPOJIBI, AIIEKTPOXUMHUIECKUE
anemeHTa. [loreHunoMeTpHs. LEeNd U XUMUYECKUE UCTOYHHUKU TOKa.
[Torenuuomerpusi.
15-16 OCHOBbI XUMMYECKOM Xumnueckas — kuHetnka.  CKOpOCTh Koncrexr, [1]- [5],
KHHETHUKHU. KATAJIU3 XUMHUYECKON peaxnum. YCTHBIH o1poc, [13]- [14]

Jlao. pabora Ne6. Xumuyeckas
kuHeTHKa. OnpenencHue

MonekynspHOCT,  peakuuu. 3aKoH
JEHCTBYIOIUX Macc Uil TPOCTBIX
TOMOTEHHBIX peakiuii. TTopsimox
xuMuueckux  peaknui. Koncranta

TIpoBepKa 113,
odopmiienne
nmabopaTtopHoi
paboTHI
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KOHCTaHTBI CKOPOCTH PEaKiuu
BTOPOT'O MOPAAKA.

CKOPOCTH XHMMHUYECKOH peakIuu, ee
ompezaeneHne. MexaHU3M XUMHYECKUX
peaKnuii. OHeprus aKTHBAIIH.
YpaBHeHue Appenmyca.
AKTHBUPOBaHHBIN KOMIIJIEKC u
cTepuueckuii pakrop.

Karanus. Karanuzatopsl u
KaTaJUTHUECKHE peakiuu. MexaHu3m
KaTaJIUTHYECKUX peakuuii.
Kartamutnueckas AKTUBHOCTbD.
DepMEHTaTUBHBIN KaTajnus, €ro
0COOEHHOCTH.

17-18

2 PYBEJKHASI ATTECTALIMA

[ToaroroBka k 2 pybexHOM
aTTeCTaluu

KommnbrotepHoe
TECTHPOBaHUE

15

[1]- [3],
[13]- [14]

UToro

18

36

18

70
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Howmep HaumenoBanue tem (Bonpocos), CamocrostensHas paboTa Dopmbl Konnuectso
HeJlesu M3y4aeMbIX 10 JTaHHOU CTYJICHTOB KOHTPOJIS OaIoB Jluteparypa
JCIIATLITHHC. 1120 Conepxanue Yacel min max
1 3 cemecTp 2 | OOurye CBOMCTBA TUCIIEPCHBIX CUCTEM. 2 Koncrekr, 0 2 [6]- [12],
KOJUIOMIHASI XUMMS Knaccudukanust JUCTIEPCHBIX CHCTEM. YCTHEIIf oTpoc, [15]- [18]
Pob kosmongHOM XMMUM B IPUPOJE, €€ TpoBepKa 1/3,
MNPEAMET U COJEP)KAHUE 3HAYEHHE IJISI XUMUIECKOH TEXHOIOTHUH oopmiierne
KYPCA KOJLUIOUJIHOM MHOTHX  OTpaciied  IpPOHU3BOJCTBA. TabopaTopHOH
XUMWUHN Kommongnass xumuss ®  3ammra paboThI
okpyxaromed  cpeapl.  OCHOBHbIE
Jla6. paGora Nel. TTonyuennue MOHATHSL U ONpEJeNICHHsT KOJUIOMJHOM
110 OOHBIX U THOPHUIBHBIX XUMHH.
KOJUIOMHBIX PacTBOPOB.
2 OBIIUE CBOMCTBA 2 | OmmauTenbHbIE MIPU3HAKH 2 Koncnekr, 0 3 [6]- [12],
JUCHEPCHBIX CUCTEM. JUCTIEPCHBIX CHCTEM: T€TEPOT€HHOCTD YCTHBIH 01poc, [15]- [18]
KIIACCUO®OUKALUA JUCIIEPCHOCTb. Knaccudukarys TpoBepKa 1/3,
JAUCIHHEPCHBIX CUCTEM JUCIIEPCHBIX CUCTEM II0 arperaTHOMy odopmicHHEe
COCTOSIHUIO, o KHHETHYECKUM J1a00paTOpHON
JIa6. padora Ne2. [Tomryuenue CBOMCTBAM JTUCIIEpCHOM  (a3bl, 10 paboTs!
SMYJIbCHU M NIEH ¥ U3yYECHHUE UX pasMepy 4acTHl, 10 B3aWMOAEHCTBHUIO
CBOMCTB MEX/1y YaCTHLIAMU U CPEJIOH.
3 MOBEPXHOCTHOE 2 | TToBepxHOCTHOE HATSDKCHHE Kak Mepa 2 Komcrexkr, 0 3 [6]- [12],
HATSIOKEHUE U CBOOOMHOM SHEPTUH  MOBEPXHOCTH. YCTHBIH o1poc, [15]- [18]
HNOBEPXHOCTHASA DQHEPI'USA OcHOBBI TEPMOAUHAMUKHU TpoBepKa J/3,
MOBEPXHOCTHBIX  SIBICHUH. MeToxsl oopmiierne
JIa0. padora Ne3. [ToBepxHOCTHBIE HU3MEpEHUs MOBEPXHOCTHOTO nabopaTopHOM
SIBJICHUSI U TIOBEPXHOCTHOE HaTsDKEHUS KUIAKOCTEH. paboTsl
HaTspkeHue. Onpenenenue nogHon
MIOBEPXHOCTHOM 3HEPruu
KHIKOCTEH.
4 BHYTPEHHSIS (IIOJIHASI) 2 | IIpouecco CaMOIIPOU3BOJILHOTO 2 KoHcrexr, 0 2 [6]- [12],
YAEJBbHAS YMEHBILIEHUS TIOBEPXHOCTHOM YHEPTUH YCTHBIH 0Ipoc, [15]- [18]
MNOBEPXHOCTHAS SHEPTUSA u  (HOpMHpPOBaHHS TMOBEPXHOCTHOTO TpoBepKa /3,
Vpasuenue ['u606ca-I'eapmronbia CcIIosl. 3amuTa
nabopaTopHOH
paboTsl
5 AJCOPBIIUA U 4 | OcHOBHbBIE TOHSATHS W OIpPEACICHHUS. 2 Koncrexr, 0 3 [6]- [12],
INOBEPXHOCTHOE dynnaMeHTaNbHOE  aAcOpOLMOHHOE YCTHBIH orpoc, [15]- [18]
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HATSKEHMUE. ypaBHeHHe ['mb0ca. I'mOOcoBckas MpoBepKa J/3,
OYHIAMEHTAJIBHOE azcopOmus. odopmieHHe
AJCOPBIIMOHHOE IToBepxHOCTHAA AKTUBHOCTb. nabopaTopHO
YPABHEHUE T'NBBCA IToBepxuoctHO-akTHBHEIE ([TAB) w1 paboThI
J1a6. padora Ne 4. ToBepXHOCTHO- IéOBerHOCTHO-I/IHaKTI/IBHBIe BEILIECTBA.
AKTHBHBIE BOIICCTEA. pUEHTaUsT JU(UIBHBIX MOJEKYNI Ha
rpadune pasgena (as. YpaBHEHHE
Hccnenosanue
Ilumkosckoro.  IIpaBuno  [rokio-
MHIEII000pa30BaHMs B pacTBOPax Tpavée
ITAB. Omnpenenenue KpUTHIECKON paybe.
KOHLIEHTPALHH
muriesutooopasoBanus (KKM) mo
HU3MEHEHHIO TIOBEPXHOCTHOTO
HaTsDKeHUs pacTBopos [TAB.
MNOBEPXHOCTHASA Munennoobpa3oBanne u Koncnekr, [6]- [12],
AKTHUBHOCTbD. COIOOMIHM3AIIHS B pacTBopax YCTHBIH o1poc, [15]- [18]
HOBEPXHOCTHO- KOJUIOUIHBIX ITAB. Metonst TpoBepKa 1/3,
AKTUBHBIE BEIIIECTBA OIpeeIeHUs KPUTHYECKON 3amuTa
. KOHLICHTPALMM MHIEIUI000pa3oBaHusl. n1abopaTopHOH
CBOJiCTBA PACTBOPOB KOIIOWAHBIX [Ipumenenue [TAB Mexanuzm a00THI
INAB. Knaccuduxanms [TAB. P Ny ) P
MOIOIIETo JeHUCTBHSI.
AJCOPBIIUSI HA TPAHUIIE AncopOIrss Ha TpaHMIE pasjena Komncrexr, [6]- [12],
PA3JEJAT-T, T-PACTBOP. TBEpIOE TENO — ras, KUIKOCTh — Tas3. YCTHBIH 01poc, [15]- [18]
YPABHEHUE ®PEMHIJINXA. YpaBuenue ancopOrun Dpeinanuxa. poBepKa 1/3,
TEOPUA Teopus MOHOMOJIEKYJISIPHOH odopmiieHHE
MOHOMO.IEKY.JISAPHOI ancopbrmu Jlenrmiopa. AncopOnust Ha nabopaTopHO
AJCOPBIINU JIDHI'MIOPA TPaHULE pasfella TBEPLOE TEIO0 — paboThI.
pactBop. MostekysipHast ancopOuus 13
JIa6. padora Ne 5. AncopOuust. pacTBOpOB: BIIUSIHUE NIPUPOABL
AncopOuust yKCyCHON KHCIIOTHI Ha ayzcopOeHTa, pacTBOpHTENS u
MIOBEPXHOCTH AaKTHBHPOBAHHOTO PacTBOPEHHOTO BEIIleCTBA Ha
YIS azcopouuio.
3AKOHOMEPHOCTH AncopOuust u3 pacTBOpoB KoHcrexr, [6]- [12],
MOJIEKYJISIPHOM, MIOHHOM DJIEKTPOJMTOB.  JIMOTPOMHBIE  PSIBI YCTHBIH 0Ipoc, [15]- [18]
U HOHOOBEMEHHOM noHoB. IlpaBuno Ilanera — PasHca. TIpoBepKa /3,
AJICOPBIINHA HonoobmenHas ancopomws, ee 3aIuTa
Opuenranus mosiekyn [TAB Ha 0COOCHHOCTH " MPaKTUIECKOE nabopaTtopHoOi
rpanuie pazaena ¢as. [Ipasuio IIPUMCEHEHHE. paboTsl
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YpaBHUBAHUS MOJISIPHOCTEN
Pebunpepa.

9 1 PYBEKHAS ATTECTALUS IMogroroBka 1 pyOexHOM Kommsroteproe 15 [6]- [12],
aTTecTalun TECTHPOBAHHE [15]- [18]
9 BBICOKOMOJIEKYJISIPHBIE BbICOKOMOJIEKYISIpHBIE  COCTMHECHNS, Koncmexr, 2 [6]- [12],
COEJUHEHMWS, UX UX TIONy4YE€HHE W OCHOBHBIC (DH3HKO- YCTHBIH o1poc, [15]- [18]
CBOMCTBA. PACTBOPHI XMMHUYECKHE CBOWCTBA. DINACTHIHOCTh TpoBepKa 1/3,
HOJIMMEPOB M IUIACTUYHOCTH IIOJIUMEPOB, HX MOATOTOBKA K
N303nekTprudecKoe COCTOSHUE ByikaHu3auus. IIpumepst. JabopaTopHOU
0eNKOoB. pabore
10 BBICOKOMOJIEKYJISIPHBIE B3aumopeiictBue  MoOJIMMEPOB € KoHcrexr, 2 [6]- [12],
SJIEKTPOJIUTHBI, UX pacTBOPHTEIIEM: HabyxaHue, YCTHBIH Ommpoc, [15]- [18]
KIIACCUDPUKALIUSA, BBICAJIMBAHUE, CTYJIHEOOpa3oBaHUE, npoBepKa 11/3,
CBOMCTBA CHHEpE3HC. odopmienue
JIa6. pabora Ne 6. TabopaTopHOH
BEICOKOMOJIEKYIIIpHBIE paboTEI
COCIIMHEHUSI U UX CBOWCTBA.
HccnenoBanue nporecca
HaOyXaHUsI TBEPIbIX MOJIUMEPOB.
11 CTPYKTYPOOBPA3OBAHUE OcHoBbl  peosioru. Peonorunueckue KoHcrexr, 3 [6]- [12],
B IUCITEPCHBIX CBO¥CTBa JIACTIEPCHBIX CHCTEM. YCTHBIH 0Tpoc, [15]- [18]
CUCTEMAX. BA3KOCTb Bsi3kocTh  CBOOOAHO - JAUCHEPCHBIX poBepKa 1/3,
JKUJIKOCTEM CUCTEM. YpaBHeHUE HeroTOHa, odopmiienne
J1a6. paGora No 7. Peosorus ypaBHEHHE Ocn\s}anma —  Beiins, nabopaTtopHoi
JWCTIepCHBIX cHCTeM. H3MepeHe ypaBHeHue Ilyaszeiins. HeroToHOBCKHE, paboTEI
BSI3KOCTH KIKOCTEH TICEBJI0MUIACTHYECKAE 1 JMIATaHTHbIC
KHUJIKOCTH. YpaBHEHUE ONHINTEHHA U
KaMUIIPHBIM BUCKO3HMETPOM.
YCIIOBUSI €r0 NPUMEHEHHSI.
12 CTPYKTYPOOBPA3OBAHUE [pupona KOHTaKTOB MEXIY Koncrexr, 2 [6]- [12],
B IUCIIEPCHBbIX 9JIEMEHTaMHU CTPYKTYpbl. [IpodHocTb YCTHBIH or1poc, [15]- [18]
CUCTEMAX JUCTIEPCHBIX CTPYKTyp. ['enn u mactsl. TIpoBepKa 113,

KoarynsamuonHslie u
KPHUCTAT3aIlHOHHO—
KOH/ICHCAIIHOHHBIE CTPYKTYPHI.

TukcoTponust u cuHepesuc. BsizkocTb
CTPYKTYPHPOBAHHBIX CHCTEM.
VYpaBuenne IllBenoBa — bunrama.
Ilpenen Tekyuectu. Peosoruueckue
KpUBBIE UII  CTPYKTYpHUPOBAaHHBIX
Kuakoctel o Pebunnepy.

3amuTa
nabopaTopHOH
paboTHI
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13 MOJIEKYJISIPHO- BpoyHOBCKO€ IBIKEHHUE, €r0 NPUPOIA. Koncrexr, [6]- [12],
KUHETUYECKHUE CpenHuil  KBagpaTHYHBIH  CHBHI. YCTHBIH O1poc, [15]- [18]
CBOMCTBA JUCHEPCHBIX Hubdysusa. YpaBHeHHe OWHIITEHHA. TpoBepKa 1/3,
CUCTEM Judpdysnus B KOIOUAHBIX CHCTEMaX. MTOJITOTOBKA K
OcMOTHYECKOE TaBIICHUE 30JICH, ero nabopaTopHO
CennmeHTannoHHO-IU (D Hy3HOHHOE 6 v Tanaca — AGoTe
paBHoBeCHe, %CO CHHOCTH. YpaBHCHHUE p
o eppeHa.
Kunerndeckas ycTOHYMBOCTb.
14 CEIUMEHTAIIMOHHBIN OCHOBEI CeTMMEHTAIIOHHOTO KoHcrekr, [6]- [12],
AHAJIN3 aHanmu3a. YpaBHeHne CrTokca U YCTHBIH 01poc, [15]- [18]
J1a6. paGora No . }(f)cnomm ero NPUMCHCHHSL. npoBepKa 11/3,
JlHCTIepCHOHHETT anamis npeneneHue GppakIHoOHHOTO COCTaBa O(I)OpMJ'IeHI/Ieu
MOPOLIKOB. 71ab0paTOpHOM
HHSKOMCTICPCHBIX TOPOTIKOB VYbTpaneHTpuyrupoBaHue. paboTEI
METOZOM CEAUMEHTAIIUH B
IPaBUTALIMOHHOM II0JIC.
CCI[I/IMGHTaL[I/IOHHI:Jﬁ aHaJIu3
CYCIEH3HUIl.
15 IJEKTPUYECKUE OOpazoBaHHEe M CTPOEHHE JBOHHOTO KoHcrexr, [6]- [12],
CBOMCTBA JUCHEPCHBIX anexTpuueckoro  cimos  (JA9C) Ha YCTHBIH 0mmpoc, [15]- [18]
CUCTEM. rpanuie pasaena (as. PacmnpeneneHue poBepKa 1/3,
SJIEKTPOKHUHETUYECKHE norernuana B J13C. CtpoeHne Munes odopmiieHHE
ABJEHUSA B ruIpohOOHBIX KOJUJIOUJTHBIX nmabopaTopHOH
CHCTEMaX. DJEeKTPOKHHETHYCCKUE paboThI
Jlao. pabdora Ne 9. DiekTpuueckue SIBJIICHUSL: 3JIEKTPOOCMOC,
CBOIICTBa TUCHEPCHBIX CUCTEM. anekTpodopes, MOTEHIHAN TEYCHUs,
OnexTpodopes. MOTEHIUAI CeIMMCHTALIUH.
DnekTpodoperrnyeckoe OJIEKTPOKMHETHYECKUH  MOTEHIHAI.
OIIpe/IeJIEHNE Uzmenenne J19C u { - moTeHIMana moa
ANIEKTPOKUHETHYECKOTO JIeUCTBHEM ANIEKTPOJIUTOB.
MOTEHIHAJIA. [epesapsika MIOBEPXHOCTH.
YpaBuenue I"'expMroeia —
CMOJIyXOBCKOTO Uil ONpEACICHHs
CKOPOCTH AIIEKTPOOCMOTHYECKOTO
(anexTpodopernueckoro)  mepeHoca.
Merons! onpeznenenus C - HOTeHIHana.
[pakTrueckoe NpUMEHEHNE
JIEKTPOOCMOCA U JIeKTpodopesa.
16 AT'PETATUBHAS Koarymsuust 11odoOHBIX IHCHEPCHBIX Koncrexr, [6]- [12],
YCTOMUYUBOCTH U cucrem. [Topor koarynsiiun. Beictpas u YCTHBII OTIpoC, [15]- [18]
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KOATYJIA U MeJUIeHHass koarynsuusa. KoHcTaHTa MpoBepKa J/3,
JUCHEPCHBIX CUCTEM. CKOpOCTH Koarymsanuu. OCHOBBI TEOPUH MTOJITOTOBKA K
TEOPUS KOATYJISIUN JUID®O. TIloteHnuanbHas KpHBas CHI nabopaTopHO
CMOJYXOBCKOI'O OTTAJIKUBAHUS U NPUTSHKEHUS MEXIY pabote
JaCTHLAMH.
®akTophl YCTOWYMBOCTHU B Koarynmsamust runpodoOHBIX 30Iei
110(OOHBIX AUCTIEPCHBIX NIEKTPOIUTAMH, ee OCHOBHBIE
cucreMax. Teopus Koarynsauuu 3akoHoMmepHocTH. [IpaBuno Ilynbue —
CMOJTyXOBCKOTO. Tapau. OnpeneneHue MIOpPOTOB
KOaryJIsiiu 3NEKTPOIUTOB c
Pa3IMIHBIM 3apsaaoM HOHOB.
HenpaBunbuble psapl.  Koarymsius
CMECHIO 3JIEKTPOJIMTOB, aHTarOHW3M U
CCHCHOMITH3ausL.
17 OCHOBBI TEOPUHU AJ1DO. 2 2 Aspozost, WX  KilaccHuKamus, 2 Koncnekr, 2 [6]- [12],
3AKOHOMEPHOCTH MOJydYeHHe, CBOICTBA. MeToast YCTHBIH 01poc, [15]- [18]
KOAT'VJIAIIUHN paspyieHnus a3posonei. [lpaktudeckoe TpoBepKa 1/3,
I'naPO®OBHbIX 3HAYEHUE a’pO30JIeH. B3peiBbl odopmicHHe
AUCIHEPCHBIX CUCTEM a’pO30JIeH. nabopaTopHOM
SJEKTPOJIMTAMU Ilopomku M uX CBOICTBA: TEYEHHUE, paboTs!
pacmblIeHHe, bnyunuzanys,
JIa6. padora Ne 10. YcToH4MBOCTH rpaHyJIMpPOBaHUE.
1 KOaryJsinus JIno(poOHBIX
JqucTiepcHbIX cucteM. CHHTE3
THIPO30JIs THAPOKCHIA KeTle3a,
N3y4YECHHUE €r0 KOAryISALUH U
CTaOMJIN3aInN.
18 ONTUYECKHUE CBOMCTBA 2 Onruueckue METOIbl  HCCIIETOBAHUS 2 1 [6]- [12],
KOJIVIONJHBbIX CUCTEM JMCTIEPCHBIX CUCTEM: [15]- [18]
Paccesinue cBera, apdexr YIBTPaMUKPOCKOIIHS, SJIEKTPOHHAS
Tunpans. YpaBuenue Panes MHKPOCKOIIUS, HedenToMeTpHs,
Y €ro aHajus. TypOUANMETPHSL.
18 2 PYBEXKHASI ATTECTALIMA 2 IMoaroroBka k 2 pyoexHOi Kommbroteproe 15 [6]- [12],
ATTECTAITHH. TECTHPOBaHHE [15]- [18]
UTOIrO 36 36 36 70
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

@®opmbl opraHuzanuy O0y4YSHHS: JIEKIUH, JEKIMHU-Oecepl, 1JabopaTopHble M MPAKTHYECKUE
3aHATHS, CAMOCTOATENbHAs paboTa CTYAEHTOB (pEIIeHHE 3ajad, BBINOJHEHHE YHPaKHEHHH,
COCTaBJIEHUE KOHCIIEKTOB, 0O(hopMiIeHHE Tab0paTOPHBIX padoT).

JIns moCTHKEHMs TUIAaHUPYEMBIX DPEe3yJbTaToB 0O0ydeHHs, B nucuuiuinHe «®Dusndeckas u
KOJIJIOUHASE XUMUSD» UCTIONB3YIOTCS pa3iInyHble 00pa3oBaTeIbHbIC TEXHOIOTUU:

1. Ungpopmayuonno-passusarowue mexnonoeuy, HATPABICHHbIE Ha OBJAJICHHE OOJIBIIUM
3aracoM 3HaHWM, 3alIOMUHAHNE U CBOOOHOE ONEPHUPOBAHUE UMH.

Hcnionp3yercst NEKIMOHHO-CEMUHAPCKUI METOJ, CaMOCTOSITEIbHOE H3y4YCHHE JINTEPaTyphl,
NPUMEHEHHE HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH Ui CAMOCTOSATEIBHOTO MOTOTHEHUS! 3HAHUM,
BKJIFOYAsl MCTIOJIb30BaHNE TEXHUYECKHUX M AJICKTPOHHBIX CPEICTB MH(POPMAIIHH.

2. JleamenvHocmuvlie  NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHONO2UU, HAIPaBICHHBIE Ha
dopMupoBaHHE CHCTEMBI MPOPECCHOHATBHBIX MPAKTHUECKHMX YMEHMH TIPU  IPOBEACHUH
OKCIIEPUMEHTAIBHBIX HCCIIE0BaHUH, OOECIIEYMBAIOIINX BO3MOXXHOCTh Ka4€CTBEHHO BBIOJIHSITH
npodecCHOHATBHYIO JIEATEIEHOCTD.

Hcnonp3yercst aHamu3, CpaBHEHHE METOJIOB MPOBEACHHS (PU3NKO-XUMHUYECKIX HCCIICAOBAHHM,
BBIOOp METOJa, B 3aBHCHMOCTH OT OOBEKTa HCCIECJOBaHHS B KOHKPETHOHW INPOU3BOJCTBEHHOM
CUTYAIlUH U €TO MPAKTUYECKAs PeaTi3aliysl.

3. Paszsusarowue  npoOIeMHO-OPUEHMUPOBAHHbIE — MEXHOLO2UU,  HalpaBJICHHBIE  Ha
dopMHpoBaHUE U pa3BUTHE MPOOJIEMHOTO MBINUICHHUS, MBICIUTEIBHON aKTUBHOCTH, CIIOCOOHOCTH
npoOJIEMHO MBICIHTE, BUACTh ¥ (POPMYITHPOBATH MPOOIEMBI, BHIOUPATH CIIOCOOBI M CPECTBA TSI UX
pereHus.

Hcnonp3yroTcst BUIBI TPOOJIEMHOT0 00y4YeHUs: OCBELICHUE OCHOBHBIX MPO0JIeM (hU3NIECKON 1
KOJIJIOMIAHON XUMHH Ha JIEKIUAX, y4eOHbIC TUCKYCCUH, KOJUICKTUBHASI MBICTUTEIbHAS JeSITeIbHOCTD
B TPYNIaxX IPHU BBIIOJHEHHH MOUCKOBBIX J1a0OpPaTOPHBIX PadOT, pelIeHHE 3a7ad IOBBIILICHHOM
CIIO)KHOCTU. [IpM 3TOM HCHONB3YIOTCS TEpBbIE TPU YPOBHS (M3 HYETHIpEX) CIOKHOCTH H
CaMOCTOSITENIFHOCTH: NPOOJIEMHOE M3JI0KEHHE Yy4eOHOro Marepuana MpenojaBaTeieM; CO3JlaHue
npernoiaBaTesieM MPOOJIIEMHBIX CHUTyalllii, a o0y4aeMble BMECT€ C HHM BKJIIOYAIOTCS B HUX
paspelieHue; npenoaBareb JUIIb CO3/aeT MPOOIEMHYIO CUTYAIUIO, a pa3pelaT e€ o0yyaemble B
XO/Ie CAMOCTOSTENILHOM JIeSITeIbHOCTH.

4. JluunocmHo-opueHmuposantvie mexHoio2uu 06yyerus, 00eCTIeYnBaloNINe B X01e y4eOHOTO
Ipolecca ydeT pa3iIM4YHbIX CHOCOOHOCTeHl 00y4aeMbIX, CO3/aHHE HEOOXOMMMBIX YCIOBHH UL
pa3BUTUS WX HMHIUBHIYaJbHBIX CIIOCOOHOCTEW, pa3BHTHE AKTHBHOCTH JIMYHOCTH B Y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYEHHUS pEaTM3yIOTCS B pe3yJbTaTe
WHIIMBHYyIbHOTO OOIIEHHs TpernojaBaresisi W CTYAEHTa IpH cJade KOJUIOKBHYMOB, IIpH
BBINIOJTHEHUH JIOMAIIHUX WHAWBUAYATIBbHBIX 33JaHU, MOIrOTOBKE WHIUBHIYaTbHBIX OTYETOB IO
7a00paTOPHBIM PabOTaM, PEIICHUU OJIMMITHAIHBIX 3a/]1a4, Ha €KCHEACTbHBIX KOHCYIITAlUsX.

VHHOBaIIMOHHBIE CIOCOOBI K METO/IbI, UCIIOIB3YEMbIE B 00pa30BaTEeIbHOM MIPOLECCE, OCHOBAHbI

Ha WCIIOJIb30BAaHUH COBPEMEHHBIX JIOCTIDKEHHH HayKH H WHOOPMAIMOHHBIX TEXHOJIOTHH.
HampaBriieHbl Ha TMOBBINIEHUE KAa4eCTBAa IMOATOTOBKH IMYTEM PA3BUTHUS Y CTYIACHTOB TBOPUYECKHX
CITOCOOHOCTEH H CaMOCTOSITEIBHOCTH (METOJbI MPOOJEMHOTO OOYYEHHS, HCCIEI0BATEIIbCKIE
METOJIbI, TPEHUHTOBBbIE (DOPMBI, PEHTHHTOBBIE CHCTEMbI OOYYEHHS M KOHTPOIS 3HAHUWA U Jp.).
HameneHpl Ha aKTUBU3AIMIO TBOPYECKOTO TOTEHIIMATA W CAMOCTOSITETBHOCTH CTYJIEHTOB U MOTYT
peann30BbIBAThCS Ha 0a3e WHHOBALIMOHHBIX CTPYKTYp (HAY4YHBIX J1abopaTopuii, IICHTOB,
NPEeNNPUITHIA U OpraHu3aluii u ap.).

TpaguioHHbIe JEKIUU U J1a0OpATOPHBIC 3aHATHUS MPOBOAATCA B OPME C UCTIOTB30BAHUEM
COBPEMEHHBIX UHTCPAKTUBHBIX TEXHOIOTHH.

Jlekuus-auanor — coAep)KaHUe I0/aeTCsl Yepe3 CEpUi0 BOMPOCOB, HA KOTOPbIE CTYJCHT
JIOJDKEH OTBEYATh HETTOCPEICTBEHHO B XOJI€ JICKIIHH.

OmnnaiiH-ceMHUHap — Pa3HOBUIHOCTh BeO-KOH(EpEHIMH, MPOBEICHHE OHJIAMH-BCTPEY MWIIH
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npeseHTanuil yepe3 IHTEpHET B peskuMe peanbHOro BpeMeHu. Kakaplii 3 yuacTHUKOB HAXOOUTCS Y
CBOEr0 KOMIIbIOTEpa (CpencTBa CBSI3M), a CBSI3b MEXAY HUMHU MOAJEp:KUBaeTcs depe3 MHTepHET
IIOCPEACTBOM 3arpy’KaeMoro NpUJIOKEHHs], YCTAHOBIEHHOTO Ha KOMIIBIOTEPE Ka)I0r0 Y4YaCTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuaeokoHdpepenicBszu (BKC) — a3ro TexHosorus
MHTEPAKTUBHOTO B3aMMOJCHCTBUs JIByX M 0Oojiee y4acTHHKOB 00pa3oBaTeNIbHOTO Mpoliecca s
oOMeHa nHpopManueil B peaTlbHOM PEeXHME BPEMEHH.

TexHonorus 2JIEeKTPOHHOrO OOyudeHUs (peayiv3yeTcssi TMpU I[OMOIIM  DJIEKTPOHHOMN
oOpazoBarenbHOil cpenpl COI'Y mpu wucnonszoBaHuum pecypcoB OBC, mnpu mnposeneHun
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

Hcnonb3yroTest OalibHO-pEHTHHIOBAsE CHCTEMa OICHKH 3HAHWH, TEXHOJOTMH C MPUMEHEHHEM
JUCTaHIIHOHHOTO 00y4yeHus Ha miardopme «Moodlex http://Ims.nosu.ru/.

Ipumevanus:

1. Bce Buubl yueOHO# pabOTBI MOTYT NMPOBOAUTHCS ITUCTAHIIMOHHO HA OCHOBAaHUH JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

2. B mensx peanuzanuy HHIMBUAYAIBHOTO MTOAX0/1a K 00YUYEHHUIO CTYICHTOB, OCYIIECTBIISIOMINX
yueOHBIN TPOIECcC MO0 UHANBUAYAIBHON TPACKTOPUU B paMKax MHIUBUIYaIbHOTO pabouero
IUIaHA, U3YyYEHUE NAaHHOW JMCLUIUIMHBI MOXET OCYIIECTBISATHCS uY€pe3 WHIMBUIYyaIbHbIE
KOHCYJIbTAIIMH MIPEeroAaBaTelis O4YHO, B YaChl KOHCYJIbTAIIMM, TI0 JIEKTPOHHOM MOYTe, a TaKXKe
C HCIOJb30BaHHWEM ILIATGOPMBI JAUCTaHIMOHHOrO oO0ydenuss Moodle, nuynblil KaOuHET
crynenrta Ha caite COI'Y, npyrux anemenros OMOC COI'Y.

7. Y4eOHO-MeTOoaHYeCKOe 00ecneuyeHne caMoCTOATEIbHOIH padoThl

CaMmocrosTenbHass paboTa oOydaroluXcsl SIBISETCA OJAHUM W3 BHAOB YUEOHBIX 3aHSATHUH.
CamocrosiTenpHas paboTa MPOBOIUTCS C LIETBIO:

e cHUCTEMATH3allMd H 3aKpelJIeHUS TOJYYCHHBIX TEOPEeTUYECKHMX 3HaHUH U
MPAKTUIECKUX YMEHUN 00yJaIOIUXCsl CTY/ICHTOB;

e yrayOJeHHs U PacIIUuPEHUs TEOPETUUECKUX 3HAHUM;

e (opmupoBaHUS yMEHUN WHCIIOJIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO U CTIeUaIbHYIO JUTEpaTypy;

e (GOopMHpPOBAaHUS CAMOCTOSITEILHOCTH MBIIUICHHUS, CIIOCOOHOCTEM K CamMOpa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHHIO M CAMOPEATH3AIINH;

® Pa3BUTHUA UCCIEIOBATEIHCKUX YMEHUH.

CaMoctosTenbHass paboTa 00yJaromuxcs OCYHIECTBISIETCS HAa MPOTSHDKEHUN U3YYeHHs BCeil
JTUCITUTUIMHBI B COOTBETCTBHH C YTBEPXKJICHHOH B y4eOHOM IUIAHE TPYJOEMKOCTBIO (IJIT OYHOU
dbopMbl 00ydeHHs 54 4aCcOB) U COCTOUT U3:

e paboTHI CTYJICHTOB C JICKITMOHHBIMH MaTepUaIaMH, ITOMCKA U aHAJIA3a JINTEPATYPHBIX
JAHHBIX M JICKTPOHHBIX HCTOYHUKOB WH()OPMAIIAY TI0 3a/IaHHOH TeMe;

e  BBINIOJIHEHUS 3aJJaHUH TSI caMocTosATeNbHOI padoTel B OOC COI'Y;

® M3Yy4YEeHHs TEOPETUUYECKOTO MaTepHaa Ajs OJrOTOBKU K Ja00paTOPHBIM 3aHITHIM;

e odopmieHuss 1a00OpaTOPHBIX PAOOT C BBHIMOJHEHUEM PUCYHKOB JIA0OpaTOPHOTO
00Opy/MOBaHUs, PACYETOB  (PU3UKO-XMMHUCCKHX BEIMYMH W  IMOCTPOCHHEM
rpadUyeCcKUX 3aBUCUMOCTEH;

® peIICHUS 33]1a4, BBITIOJTHEHHS YIPAKHEHUH 110 TEME 3aHTHS;

e paboTHI C TECTAMHU W BOTIPOCAMH JISI CAMOTIPOBEPKH;

® IIOATOTOBKH K pyOEKHBIM aTTECTAIHUSIM, 3a4eTy U IK3aMECHY.

Tewmbl 1 popmbl BHEAYTUTOPHOI CAaMOCTOSITENTLHOU pabOThI, €€ TPYJOEMKOCTh COIEPKATCS B

pasnene 5, Tabu. 5.1.
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CamocrosiTenpHast paboTa CTYJCHTOB JOJKHA COOTBETCTBOBAThH 00JIe€ MIyOOKOMY YCBOCHHIO
U3y4aeMoro Kypca, pOpMHpPOBATH HABBIKU HCCIIEIOBATENBCKON pabOTHl 1 OPHEHTUPOBATH CTY/ICHTOB
Ha YMEHHE IPUMEHSTH TEOPETUUECKUE 3HAHUS HA IPAKTHKE.

CamocrosTenbHas paboTa JOKHA HOCUTh CUCTEMATHUECKUI XapakTep, ObITh HHTEPECHOU U
NPUBJICKATEILHON TS CTY/ICHTA.

PesynbTaThl caMOCTOSTENILHOW PabOThl KOHTPOJIMPYIOTCS MPETOAABATEIeM U YYUTHIBAIOTCS
IpY aTTECTAllUU CTy/EHTa (3a4eT, 3k3aMeH). [Ipu 3ToM IpOoBOSATCS: TECTUPOBAHUE, SIKCIPECC-OIPOC
Ha CEMUHAPCKHUX U PAKTUYCCKUX 3aHATHSX, 3CITyITUBAHKE JIOKJIAI0B, TPOBEPKA MMChbMEHHBIX padoT
U T.J.

JIJ1st MOATOTOBKH K 3aHATHSM CTYJCHTHI TIOJIB3YIOTCS YICOHHKAMH M Y4eOHBIMU MTOCOOUSIMH,
yKa3aHHBIMH B CIHUCKE PEKOMEHJOBAHHOW JUTEpaTypbl, a TaK)Ke HHTEPHET-UCTOYHHMKaMHU. Bce
METOJMYECKHE MaTepHalibl TPEACTABICHbl B CHCTEME AuCTaHIHOHHOTO oOyueHwss COI'Y Ha
mwiatdopme Moodle (http://Ims.nosu.ru).

8. OuenouHbIe cpeacTBa A TEKYLIEro KOHTPOJISI YCIIEBAeMOCTH, IPOMEKYTOYH O
aTTecTallMy 10 UTOraM OCBOCHMS JMCHUIIIHHbI

Tekymuii KOHTPOJb 3HAaHUM MPOBOAUTCA IYTEM OLEHKU BBINOJHEHUS 3aJaHU K
MPAKTUYECKUM U JaOOPAaTOPHBIM 3aHSATHUSM, & TAK)KE YCTHBIX OTBETOB, PEIICHUS 3a/1a4, BHITOIHEHUS
XUMHYECKHX YIPAXHEHUH, TPOBEPKU 0(OpMIICHUS Ta0OpaTOPHBIX padoT.

8.1. MeTonuka ¢popMupoBaHusi pe3yibTHPYIOIIEH Ol eHKH

MuHUMaIbHOE KOJIMYECTBO 0AJUIOB, KOTOPOE CTYJCHT MOKET Ha0paTh B XOJIe U3YUCHUS Kypca
JUTS TIOJTyYeHHMSI 3a4eTa 1 9k3ameHa, — 50; makcumanbHoe — 100. bayuibl CKitapIBalOTCs U3 CIIEIYIONIIX
MOKA3aTeNIeH: 32 PeryJsipHbIC BBRICTYIUICHHS HA CEMHHApax M paboTy Ha JJa0OpaTOPHBIX 3aHATHSIX U
BBITIOJTHEHHE CAaMOCTOSITENIbHOM paboThl — 110 20 6aioB 3a Kaxabli pyOex; 3a TecTupoBaHue — J0 15
0aJTOB Ha KaXKI0M pyOeKHON KOHTPOJIBHOH, 10 30 6a/ioB HA YCTHOM OTBETE.

BAJIVIBHASA CTPYKTYPA OLHEHKUA

MuH. Makc.

dopMa KOHTPOJIA KOI-BO | KOJI-BO

0aJ110B 0aJU10B
Texywas ouenka CTyJcHTa B TeUcHHE 1-8 HEIETM COCTOUT U3: 0 20
e Pabomui na nexkyuax 0 4
e Bwinonnenusa 3adanuii Ha 1a00pamopHvIX 3AHAMUAX 0 6
e  Buinoanenusa oomawinux 3a0anuii 0 5
o  Camocmoamenvbnuvix pabom 0 5
1-s pybescnas ammecmayus 0 15
Texyujas oyenka cTyfcHTa B TeueHue 9-17 Henenn coCcTOUT U3: 0 20
o Pabomwvt na nexyusx 0 4
e Buvinonnenus 3a0anuii Ha NPAKMUYECKUX 3AHAMUAX 0 6
e  Bwinonanenusa oomawinux 3adanuii 0 5)
e  CamocmosamenvHuix padom 0 5)
2-a pybescnan ammecmayus 0 15

V71

mozo 0 70
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8.2. ITacmopt
(oHIa OIICHOYHBIX CPEICTB MO AUCIUILINHE
«Du3nyeckasi U KOJJIOUIHAS XUMHUS»

Ne | KoHTpoJsupyemblie TeMbl (pa3aeibl) Kon HaumeHoBanue
AUCHMILINHBI KOHTPOJINpYyeMOH OLICHOYHOI0
KOMIIeTEHIIUH CpeAcTBa
2 ceMecTp

1. |Temal. OIIK-2 C6, K, YO, P3, BY,
OcCHOBBI XMMHYECKOM TK, 3
TepMoAMHAMUKH. TepMoxumus

2. |Tema?2. OIIK-2 C6, K, YO, P3, BY,
JHTponus. Bropoe u Tperbe Hayana TK, 3
TepMOAMHAMUKH. JHeprus ['ndoca n
Heprus I'eabMroJbua.

3. |Tema 3. OIIK-2 Co, K, YO, P3, BY,
XuMu4ecKkoe paBHOBeCHeE. TK, 3
Koncrantsl paBHoBecusi. Cmelenue
paBHOBeCHS.

4. |Tema4. OIIK-2 Co, K, YO, P3, BY,
da3oBoe paBHOBecHe. JluarpaMmmsl TK, 3
cocTosinus. TepMuuyecKuii aHaIu3

5. |Tewma 5. OIIK-2 Co, K, YO, P3, BY,
PacTBopbl. Tepmoannammnyeckue TK, 3
CBOIICTBA H/1eaJIbHBIX PACTBOPOB

6. | Tema6. OIIK-2 Co, K, YO, P3, BY,
PacTBOpBI 2/1€KTPOJIUTOB, HX TK, 3
0CO0EHHOCTH. JJIEKTPONPOBOAHOCTH
PACTBOPOB YJICKTPOJIHUTOB

7. | TemaT. OIIK-2 Co, K, YO, P3, BY,
DJIEKTpOAHbIC npoueccsl. TK, 3
YcrpoiicTBo u padora
rajibBaHMYECKOr0 JJIEMEHTA.

IHorenunomerpus U
NMOTEHIIHOMETPHYECKOe THTPOBAHHE

8. | Temas8. OIIK-2 Co, K, YO, P3, BY,
OCHOBBI XMMHYECKOH KMHETUKH. TK, 3
Karamm3

3 cemecTp

9. |Temal. OIIK-2 Co,K, YO, P3, TK, D
IIpeamer u coaep:kaHue Kypca
KoJuUIoMaHOM Xumun. Oomme
CBOIICTBA JMCIEPCHBIX CHCTEM.

Kaacenpukanus gucnepcHbIx
CHUCTEeM

10. | Tema 2. OIIK-2 C6,K, YO, P3, TK, D
IToBepxHoOCTHOE HaTSIZKeHH e U
NOBEPXHOCTHASl JHEPIuUsi

11. | Tema 3. OIIK-2 Co,K, YO, P3, TK, D

AcopOuus ¥ MOBEPXHOCTHOE

HaTsKeHHe. PyHIaMEHTAIbHOE
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aacopoOunoHHoe ypapuenue I'mo0ca.
IloBepxXHOCTHAS AKTUBHOCTb.
IloBepXHOCTHO-aKTHBHbIE BelleCTBA

12. | Tema 4. OIIK-2 C6,K, YO, P3, TK, D
Ancopouus Ha rpanuue pa3zaeaa T -
I', T- pacTBOp. YpaBHeHUe
®peiinanuxa. Teopus
MOHOMOJIEKYJISIPHOM aacopOouuun
JIharmiopa. 3aKkoHOMEpHOCTH
MOJIEKYJISIPHOM, HOHHOW 1
HOHOOOMEHHOM agcopounu

13. | Tema 5. OIIK-2 C6,K, YO, P3, TK, D
Bbicokomosieky isipHble coeIHHEHUS],
UX cBolicTBa. PacTBOpBI NOJIMMEpPOB
14. | Tema 6. OIIK-2 C6,K, YO, P3, TK, D
CTpykTypoodpa3oBaHue B
JAUCHEPCHBIX cucTeMax. BsizkocTh
JKUAKOCTel

15. | Tema 7. OIIK-2 C6,K, YO, P3, TK, D
MoJieRkyasipHO-KHHEeTHYeCKHUe
CBOIiCTBA JUCIIEPCHBIX CUCTEM.
CeauMeHTAMOHHLIA AaHAJIN3
16. | Tema 8. OIIK-2 Co, K, YO, P3, TK, D
DJleKTpUYeCcKHe CBOiCTBA
AUCIEPCHBIX CHCTEM.
DJIeKTPOKMHETHYeCKH e SIBJICHUS
17. | Tema 9. OIIK-2 Co,K, YO, P3, TK, D
ArperaTMBHasi  YCTOMYMBOCTHL M
KOAryJisiiysl JUCIEPCHBIX CHCTEM

18. | Tema 10. OIlK-2 Co,K, YO, P3, TK, D
OnTuyeckue CBOWCTBA KOJIJIOUIHBIX
CHCTEM

dopma 011eHOYHOT0 cpeacTBa: nMpoBepka KoHcnekToB K, yctupiit onpoc YO,
cobecenosanue CO; pemenne 3aau P3, BeinonHeHue ynpaxHenuit BY, rectupoBanue
komnetotepHoe TK; 3auet 3, ax3amen O.

8.3. Tunosple 321aHUS OLICHOYHBIX CPEACTB
8.3.1. OueHouHbIE CpeaCTBA /Il TEKYIIEro KOHTPOJIS YCIEeBAeMOCTH
KoHnTpoJsibHbIe 3aaHusA 1JI OLEHKH 3HAHWN, YMEHHMH, HABBIKOB M (MJM) ONBITA

AeATEeJBbHOCTH, XapaKTePU3yIOIIHUX Tanbl (POPMHPOBAHUSI KOMIIETCHIMI B NpoLiecce 0CBOCHUS
o0pa3oBaTe/IbHOI NPOrpamMMbl

Ne | Komme- 3agaHus AJ1s1 AUATHOCTHKU CPOPMHUPOBAHHOCTH CcbliIKH Ha
TEHIUA KOMIIeTEeHIHIT CTPAHMIBI
3agaHusl OTKPHITOIO THIIA
3agaHus AJis1 AUATHOCTHKH Pa3BUTHSA TEOPETHYECKUX 3HAHMM
dusnyeckas XuMus. 2 ceMecTp
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CenumenTanroHHO-1u G y3nOHHOE paBHOBECHE.
YpaBHeHue Jlamutaca-Ileppena. OcHOBBI
CEMMEHTAllMOHHOTO aHanu3a. YpaBHeHue CTokca H
YCIOBUS €ro npuMeHeHusa. Pacuer paamycoB wYacTuil
JUCTIEPCHOM (pa3bl CyCIIeH3HIA.

143 - 149
220 - 222

44,

OIIK-2

OnTuyeckre CBOMCTBA KOJUIOMJIHBIX CHCTEM: PacCesiHHe
cBeta, addext Tungans. YpaBuenue Panes u ero anamus.
OnTuueckre METObl UCCIAEA0BAHUS IUCIIEPCHBIX CUCTEM:
YIBTPAMHUKPOCKOMHS, 3JIIEKTPOHHAS MUKPOCKOIIHS,
HederoMeTpus, TYpOUIUMETPHSI.

123 - 130
215 - 220

45,

OIIK-2

Anpo30iu, ux Kinaccudukaius, mojryueHue, CBOUCTBa.
Mertons! pa3pyiienus adpo3osed. IIpaktuyeckoe 3HaueHue
aspozoisied. B3pbIBBI aspo3oieil.

246 - 257

46.

OIIK-2

[Topomkn © HX CBOWCTBA: TEUYEHHUE, PACHBUICHUE,
baynauzanus, rpaHyJIupOBaHHE.

257 - 258

47.

OIIK-2

BI)ICOKOMOJ'IGKYJ'IHPHLIG COCIUHCHUA, HUX TIOJIYYCHHEC U
OCHOBHBIE (DPM3UKO-XUMHUYECKHUE CBOWCTBA. DIACTHYHOCTD
U IIJTACTUYHOCTD ITOJIMMEPOB, UX BYJIKAHU3alW. HpI/IMepI)I.
BricokoMounekymsipHbIE STIEKTPOIUTHI, UX KiIaccu(uKams,
cBoricTBa. M309eKTpruyecKoe COCTOSIHUE OETKOB.

266 - 277
288 - 297

48.

OIIK-2

B3anmoneiicteue  moamMepoB C  PacTBOPUTEIIEM:
HaOyxaHue, BbICAJIMBaHUE, CTyIHEeoOpa3oBaHue,
CHUHEpE3HNC.

277 - 286

TEMA Ne 1: TEPMOXHUMUSA. ONPEJAEJIEHUE TEIIVIOTBI PACTBOPEHMUSA COJIUN.

8.3.2. JlabopaTopHble U MPaKTUYECKHE 3aHITHUS

2 cemecTp. Pu3nyeckasi XuMus

(m1s1 popmMupoBaHusi KoMneTeHIun OIK-2)

OITPEJAEJIEHUE TEIIVIOTBI THIPATOOBPA3OBAHUSA COJIN

(;rabopaTopHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:
O3HAaKOMUTHCS € KATOPUMETPUUECKHM METO0M U3MEPEHHS TETIOBBIX 3(h(PeKToB,

ONpPCACIIUTDL TCIUIOTBI paCTBOPCHUA COJ'ICfI, pacCcuuTaThb TCIJIOTY FI/II[paT006p3.30BaHI/ISI

kpuctaymioruapata CuSOs-5H20 n3 6e3BoHOM comy.
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JIad. padora Ne 1. Kanopumerpus. Onpenenenue TEIoTsl pACTBOPEHUS U TETUIOTHI
TUAPAaTO0Opa30BaHUS COJICH.

Bomnpocsl 1i1st 00cy:K1eHus:

1. [aiiTe xapaKTepUCTHKY CIEAYIOUINM IMOHATUSAM B TEPMOAMHAMUKE: TEPMOIMHAMUYECKAs
cuctema, (haza, KOMIIOHEHT, TapaMEeTPbl, IPOIIECCHI.

HyneBoe Hauano TepMoiMHAMUKH. Y paBHEHHE COCTOSHUS UI€aIBLHOTO rasa.
TemoTa, paboTa. DK30TEPMUYECKUE U SHIOTEPMHUUECKHAEC TPOIECCHI.
OYHKINY COCTOSHUSA. BHYTpEeHHSS1 SHEPTHs U SHTAIIBIINSL.

IlepBoe Ha4aI0 TEPMOJUHAMHUKH.

TermnoeMKoCTb.

Tepmoxumuueckue ypaBHenus. 3akoH ['ecca.

[TepBoe u BTOpOE ciencTBus u3 3akoHa ['ecca.

. 3akon Kupxroda.

10. TerioTa pacTBOPEHUS COJU U TEIIOTA TUAPATOOOPA30BAHMUS.

©CoNoORWN

TEMA Ne 2: OHTPOITIUS. BTOPOE U TPETBE HAYAJIA TEPMOJIMHAMUKMU.
OHEPTUS TNBBCA U DHEPI'USA I'EJIbMI'OJIBLIA
(mpakTuueckoe 3aHsTHE, 4 yaca)

ean 3ansaTHUSA:

Pemenue 3a1au Ha pacueT TeIIoOBbIX 3 (HEKTOB XUMHUECKUX peakLuii 1o 3akoHy ['ecca u
ero cnenctausm. Pacuer AS® u AG® 151 xuMuIdecKoil peakiuy 1 onpejieieHHe BO3MOKHOCTH
CaMOIIPOU3BOJIBHOTO MPOTEKaHUs PEAKLIMK B U30JIMPOBAHHON ¥ HEM30JIUPOBAHHOU
CHUCTEMAX.

Bonpocsl 1151 00cyKa1eHUs:
1. Durponus cucremsl. TepMoanHaMuyeckasi BEpOSATHOCTb CUCTEMBI.

2. Pacyer BenmMUMHBI SHTPOIUH MO YpaBHEHHIO bobIiMaHa U yepe3 TerioTy 00paTHMOro
nporecca.

3. Bropoe u TpeThe Hauana TEpMOJAMHAMHUKH. AOCONIIOTHAS BETMUYNHA SHTPOIHH.

4. Pacuer AS? peaum U KPUTEPHH CAMOIPOM3BOILHOTO TIPOTEKAHUS TIPOLIECCOB B
M30JIMPOBaHHBIX CUCTEMAX.

5. Tlpouecchl B HEU30IUPOBAHHBIX cUcTeMax. JHeprus I'm66ca u sueprus ['ensMromnsua.

6. Pacuer AG%eaxumu 110 Bemmunnam AGsp BEIECTB, yUacTBYIONIHUX B PEAKIIHHL.

7. AGopeaKLIHH KaK KpUTEpPUI CaMOINIPOU3BOJIBHBIX IPOLECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.
Pemutn 3a1aun:

1. Brruuciauthb CTaAaHAAPTHYIO TCIUIOTY 06paSOBaHI/I$I aMMUaKa Ipu nNoCTOAHHOM JaBJICHUU U

IIOCTOSIHHOM 06'BeMe, HCIIOJIB3YA CICAYIOINE JaHHBIC!
ANH3;) + 3020 — 2Nogy + 6H20(0; AH%
2Hxy  + O2p  —  2HO @ AH%

—1530,28 xJIx ;
— 571,68 xJIx .

2. Tenmnotsl pacTBopeHus: 1| Moyb HaTpust U | MOJIb OKCHAa HATPHS B BOJIE TIPU CTAaHAAPTHBIX
YCJIOBHSIX paBHBI COOTBETCTBEHHO — 183,79 xJ[»/Momnb u — 237,94 xJ»x/mMonb. Termora
o0pa3oBaHUs BOJIbI IPU CTAHJAPTHBIX yCIOBHUSAX paBHa — 285,84 xJI>x/Monb. BbUucIuTh
CTaH/IAPTHYIO TEIUIOTY 00pa30BaHUs OKCHIA HATPHS MTPH IMIOCTOSTHHOM JIABJICHUHU M IIOCTOSTHHOM
o0BeMme.
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3. PaccuuTarh SHTAIBIHIO THAPATAIIH CYJIb(haTa HATPHUs, €CIH U3BECTHO, YTO SHTAIBITHS
pactBopenus 6e3BogHoM cont NaySOur) paBHA — 2,3 KJ[/MOIB, a SHTANBINS PACTBOPCHHUS
kpuctammtoruapara NaSOgs - 10H20() paBHa +78,6 K k/MOIIb.

4. BpuHCIATH CTaHOJAPTHYIO TCIJIOTY 06pa30BaHI/I${ MCTaHa Ipu IMOCTOSAHHOM OaBJICHUHU U
IIOCTOAHHOM 06’beM€, HCIIOJIb3YA CICAYIOIHNE JaHHBIC!

CHspy + 202090 — CO2¢y + 2H20 00 ; AH% = -890.3 kJIx ;
Hoy + 1202 — H20 o) AH% = -285,8 xJx ;
Cw + O — CO2(n); AH% = -393.5 k]Ix.

5. Bwruucnuth TemioBoi 3G (eKT peakuy npu MOCTOSHHOM JaBICHUH U IIPH IMMOCTOSHHOM 00beMe,
IIpU CTaHJAPTHBIX YCIIOBHUAX, UCIIOJIB3Ys CICAYIOIMIUC TCPMOANHAMNYCCKUEC BEIMYUHBI:
CHOH — CH20H ) — CH3COH ) + H20
AHC.., kJ>x/Mob —1192,86 —1192,44 0

6. BprauciuTh TEI0BOM A3 (GEKT peakuy Py MOCTOSTHHOM JABJICHUH U TIPU TIOCTOSIHHOM 00BheMe,
U3MEHEHHE SHTPOIUM U 3Hepruu [ ' mudOca npu cTaHIapTHBIX YCIOBUAX, UCHOJb3YS CIEIYIOLIIEe

TCPMOANHAMHUYCCKUC BCIINYNHBI:

AlLO3 () +  3S0s3 —  Al2(SO4 )3 )
AH006p‘, kJ>K/MOJIb — 1675 —395,2 — 3434
SO, JIx/K-Moub 50,94 256,23 2392
Crenatp BBIBOJ O BO3MOKHOCTH CaMOINPOU3BOJILHOIO MPOTEKAHUS PEAKIIMU B U30JIMPOBAHHON U
HEN30JIMPOBAHHOU CHCTEME.

7. BpruucnuTh Tem0BoM 3 PeKT peakiuy Ipyu NOCTOSSHHOM JIaBJICHUH U IIPU ITOCTOSSHHOM 00beMe,
U3MEHEeHHE SHTPONUH U 3Hepruu [ md0ca nmpu cTaHIapTHBIX YCIOBUAX, UCHOJB3YS CIEIYIOLIe

TEPMOJNHAMMYECKHE BETUUMHBI:
C2Haz () + 2Hyp — C2He (n)

AHocrop,, kJ>x/Momb —1299.6 —241.8 —1559.9
SO, JIx/K-Moutb 200,8 130,6 229,5
Crenatb BBIBOJI O BO3MOXKHOCTH CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEaKIIUU B U30JIUPOBAHHON U

HEN30JIMPOBAHHOU CHCTEME.

8. BprunciuTh TErI0BoM 3 (HEKT peaKuy MpH MOCTOSTHHOM JIaBJICHUHU U TIPU TIOCTOSTHHOM 00BeMe,
U3MEHEHME SHTPONUH U 3Hepruu ['ud6ca (AByms criocobamu) MpH CTaHAAPTHBIX YCIOBUSX,

HCIIOJIB3YA CIACAYIOMHNE TCPMOJUHAMUYCCKUC BEIIUNYNHBI:
2HSy + 3020 — 2SO0y + 2H20(p

AH g, , kJI5/MOTB —20,2 0 —296,9 —241,8
S0, JIx/K-Moutb 205,6 205,0 2481 188,8
AGOO@., kJ>x/MONb —333 0 —300,4 —228.4

C)IeﬂaTB BBIBOJI O BOBMOXXHOCTH CaMOITPOU3BOJIBHOT'O IMTPOTCKAHUA PECAKIIUN B HSOHHpOBaHHOﬁ n
HCHSOHHpOBaHHOﬁ CHUCTEMC.

TEMA Ne 3: XUMHNUYECKOE PABHOBECHE.
BJIMAHUE KOHUEHTPAIIMU BEHIECTB, YYUACTBYIOIIIUX B PEAKIINU,
TEMIIEPATYPbBI U KUHCJIOTHOCTHU CPEJIbl HA COCTOSIHUE
XUMHUYECKOI'O PABHOBECHUSA
(;1abopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)
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LCoNoOAEWNE

ean 3ansaTHUA:

N3ydeHune coOCTOSTHUSI XMMUYECKOTO PABHOBECHS U BIMSHUS IapaMETPOB CUCTEMBI Ha
CMELICHUE XUMUYECKOTO PAaBHOBECHS.

JIa6. padora Ne 2. XuMudeckoe paBHOBecHe. BiusHIE KOHIIGHTPAIMK BEIIECTB,
Y4aCTBYIOUIUX B PEAKI[UU, TEMIIEPATYPHI U KUCIOTHOCTH CPEbl HA CMELLIEHUE PABHOBECHS.

Bomnpocsl 1u1st 00cy:K1eHus:

OO6paTtumble 1 HEOOPATUMbIE XUMUYECKUE PEaKLIUU.

Kakoe cocrosiHue 00paTuMoil XMMHUYECKON PEaKIMU Ha3bIBAIOT XUMUYECKUM PaBHOBECHEM?
3aKOH ACUCTBYIOIIMX MAcC ISl XMMUYECKOro paBHoBecusi. Koncrantel paBHoBecus: Kp, K,

Kf, Ka.

Cwmemenue papHoBecusi — npuHuui Jle lllatense-bpayna. Biausaue koHuieHTpanuu,
JABJICHUS U TEMIIEpaTyphbl Ha CMEIICHHUE XUMHUUYECKOTO PaBHOBECHSI.

Hanumure ypaBHeHue nist KoHCTaHT paBHOBecus Kp u K, 1151 Kaxa0ro U3 cienyromux
00paTUMBIX MPOLIECCOB:

2NO2¢)y <« 2NOg) +02¢; AH? >0
Hop + Brogy <« 2HBrg; AH® <0
Hopp + CuUOw <« H20r + Cuw; AH’<0
Kak cMmecTuTcst paBHOBECHE IIPH U3MEHEHUH TTapaMeTPOB CUCTEMBI?

Kax koHCcTaHTHI paBHOBecHs cBsizanbl ¢ AG? 1 AF® peaxiuu?
YpaBHEHHE U30TEPMBI XUMUYECKON PEAKLINH.
Boruncnure koHcTanTy paBHOBecus K, peakuuu:

SO3¢) + HOuy <« H2SO4 ),

eclu AGooap, BeriectB SO3 (), H20 (), H2SO4 (%) paBHBI cooTBeTcTBeHHO —370,4; -237,2 1
—690,3 xJIx/Momb. (OtBeT: 3,14-10%4).

TEMA Ne 4: ®PA30BOE PABHOBECHE. PEIIEHHUE 3AJIAY 110 TEME
«XUMHUYECKOE U ®A30BOE PABHOBECHE»
(mpakTuueckoe 3aHsTHE, 4 yaca)

ean 3ansATHUSA:

Paccmotpenue gpa3zoBoro paBHOBECHS B OJHO- M IBYXKOMIIOHEHTHBIX CHCTEMaX.

Pemenue 3a1a4 Ha pacyeT KOHCTAHT PABHOBECHSI XMMUYECKUX PEAKIIMI U YHCIIa CTENEHE!
cBOOO/IBI TEPMOIMHAMUYECKOM CUCTEMBI.

Bonpocs! nu1s1 06cyxneHus:

XUMUYECKUH TOTEHITHAN KaK (paKTOp MHTEHCUBHOCTH (PU3UKO-XUMHUUYECKUX MPOIIECCOB.
Pacdet KOHCTAHT paBHOBECHSI XUMUYECKUX PEAKIIHIA.

®da3oBoe paBHOBecHE U (Ha30BbIC IEPEXO/BI.

Yucio creneHeii cBOOOIBI.

[TpaBuno ¢a3 'n60ca.

OIHOKOMITOHEHTHBIE, IBYXKOMIIOHEHTHBIE U TPEXKOMIIOHEHTHBIE CHCTEMBI.
JuarpaMMbl COCTOSIHUSL.

OCHOBBI TEPMHUYECKOT0 aHAIN3A.

Pacuer yucna creneneit cBOOObI TEPMOAMHAMUYECKON CHCTEMBI.

Pemmmrn 3amaun:
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1. BBIMHCINTL KOHCTAHTY PABHOBECHS PEAKIIMU NP CTAaHAAPTHBIX YCIOBHIX, HCIIONIb3YS
CIIPpaBOYHBIC JAHHBIC:
HSqy + Chey <« S + 2HCly
AHooap,, kJ>x/MOIB —20,9 0 0 —92.1
S°, Jx/K-momb 205,7 223.0 31,9 186,8
I[Ipensoxure ONTUMANIbLHOE H3MEHEHUE IIAPaMETPOB CUCTEMEI (¢, T 1 p) I yBEIUYEHUS
BBIXO/Ia IPOYKTOB peakiuu. OTBET 060CHOBATD.

2. BBI‘-II/ICJII/ITL KOHCTaHTy paBHOBeCI/ISI peaKLII/II/I HpI/I CTaH,HapTHLIX yCJIOBI/ISIX, I/ICHOHB3y51
CIIPpaBOYHBIC JAHHBIC:
2NOrw + Chew <« 2NOCl
AH 6y, KJIK/MOMB 90,2 0 52,4
SO, Tix/K-Moub 210,6 223,0 261,6
KaK CMECTUTCA paBHOBGCI/Ie HpI/I CHUXCHHUU TGMHGpaTypr U MMOBBINICHUU OABJICHUA B CUCTEMEC U
YBCJIMYCHHUU KOHLICHTPAIUU xnopa? OTBeT 060CHOBaTL.

3. PaccuuTaiiTe KOHCTAaHTY PaBHOBECHS M UCXO/HbIC KOHIICHTpauu okcua azota (1) u
KHCJIOPO/Ia JJIst OOpaTUMOM peaKIiu:

2NOpn + O2p < 2NO2 (),
€CJIM B COCTOSTHUY PaBHOBECHSI PABHOBECHBIC KOHIICHTPAIIMH BEIIECTB paBHBI okcu a3ota (I1) —
0,056 momnw/n; kucmopoxa — 0,02 moinb/it; okenn azora (IV) — 0,044 monw/n. B kakoM HarnpaBiieHUH
MPOTEKAET JaHHas peakius (OLEHUTE MOJ0KEHUE paBHOBECHS )?

4. HavanpHble KOHLIEHTPAIMH BOIOpOa U Hona paBHbI cooTBeTcTBeHHO 0,2 1 0,1 Momnw/m. IToce
YCTaHOBJICHHS PaBHOBECHsI KOHIIEHTpanus ioxoBoaopoaa pasHa 0,08 monb/n. Beraucnuts
KOHCTaHTY paBHOBECHS M paBHOBECHBIE KOHLIEHTPAIMH BOIOPOIa M Hoa.

5. B cocTossHMM paBHOBECHS PeaKIMy 00pa30BaHUs aMMHUaKa 13 BOJAOPO/Ia U a30Ta KOHIICHTPALIUS
azota paBHa 0,2 monb/11, Bogopozaa 0,1 monb/n, ammuaka 0,7 MOJIb/1. BEIYUCIUTE KOHCTAHTY
paBHOBECHSI ¥ ICXOHBIE KOHIICHTPAIIUU a30Ta U BOJAOPO/IA.

6. OnpenenuTh HaNpaBiIeHUE TPOTEKAHUS PEAKIIMU B3aUMOICHCTBUS BOAOPO/Ia C HOJAOM C
oOpa3zoBanueM iogoBoaopoa npu 298K, ecnu KOHIIEHTpAIMH BEIIECTB B CUCTEME PABHBIL:

Bogopoaa — 0,01 monw/m, iona — 0,01 mons/n, HogoBogopoaa — 1,0 Mmons/n. KoncranTa paBHOBecHs
K. =2.

7. BpraucanTtb yucio gpa3, KOMIOHEHTOB U CTENIEHEeH CBOOO/IbI B CUCTEME, COCTOSIIEH U3 BOJHOTO

pacTBOpa, co/leprKallero Cyiab(ar HaTpUs U XJIOPUI HATPUS, TAPOB BOJIbI U KPUCTAILIOB JIbJA.

8. Cucrema, cocTosias U3 BOJHOIO pacTBOpa Cysb(ara HaTpUsl, KPUCTAIIIOB 3TOW COJIU U
BOJISTHOT'O TIapa, HAXOAUTCS MPH MOCTOSTHHOM JIaBlIeHUHU. BBIYMCINTE YHCIIO CTENEHEH CBOOOIBI
Y yKa3aTh BAPHAHTHOCTHh CUCTEMBI.

9. BpruucnuTh uncio (a3, KOMIOHEHTOB U CTENEHEH CBOOOIbI B CUCTEME, COCTOAIIECH U3 BOJHOTO
pacTBopa, CoIepKaIlero THUJIOBBIM CIIUPT, TAPOB BOJIBI U I1apOB CIIUPTA.

TEMA Ne 5: TEPMOJJAHAMMYECKHUE CBOMCTBA PACTBOPOB
(;rabopaTopHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

Ieanb 3anaTHA:
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N3yyeHue KOJUIMTaTUBHBIX CBOWMCTB PAacTBOPOB HEBJIEKTPOIMTOB M AJIEKTPOIUTOB. Pacuer
HABECOK BEUIECTB U O0OBEMOB KHUAKOCTEH, HEOOXOIUMBIX JUIsl MPUTOTOBIEHUS PAaCTBOPOB
3a1aHHON KOHILICHTPALIUH.

JIa6. pa6ora Ne 3. [IpuroToBieHne pacTBOPOB M pacyeT MX KOJJIUTATHBHBIX CBOWCTB.

HpI/IFOTOBI/ITB CICOYIOIIUE BOAHBIE PaCTBOPLI:

1. 200 mx 0,1 M pactBopa amerara HaTpus (TWIOTHOCTH pacTBopa 1,02 r/mur).

2. 701 5% pactBopa caxapa (IIIOTHOCTh pacTBopa 1,1 r/mm).

3. 50140 % pacTtBOpa 3TUIOBOTO criupTa (IUIOTHOCTH pacTtBopa 0,92 r/mu,

mIoTHOCTH criupTa 0,79 r/mi).

BbI4uCIUTE COOTBETCTBEHHO MOJISIIBHYIO, MOJIIPHYIO KOHIIEHTPAILIUH 3TUX PACTBOPOB,
MacCOBYIO JIOJF0 PACTBOPEHHOT'O BEIIECTBA  MOJIbHBIC JI0JIM KOMIIOHECHTOB B PacTBOpE.
PaccunTath OTHOCHTENBHOE MOHMKEHNE JIaBJICHUS HACHIIIEHHOTO TTapa, OCMOTHYECKOE
JIaBJICHUE, TEMIIEPATYPY 3aMep3aHusl U TEMIIEPATypy KUTICHHS ITOIyYEeHHBIX pacTBOpoB. s
AIIEKTPOJIUTOB CYMTATH CTENICHD AIEKTPOIUTUIECCKOM TUCCOIAINN paBHOW | 1 ydecTh
U30TOHHYECKUI KOA(PPUIIMEHT B pacueTax.

Bonpocs! 1u1s1 06cyxeHus:

1. XapakrepucTrka u Kiaccu(uKaius pacTBOPOB.
2. Cnoco0bl BBIpaKEHHs KOHIIEHTPALUU pacTBOPA: MaccoBas J10Jis1, MOJIbHAs JA0JI,
MOJIApHAasA KOHIOCHTPAlHA, MOJIAJIbHAsA KOHIOCHTPALUA. PaCTBOpI/IMOCTI).
3. TepMonuHamMHuyecKue CBOICTBA UI€aTbHBIX PACTBOPOB:
e JIaBJICHHME HACBIILIEHHOIO Mapa HaJl pacTBopoM (3akoH Payns);
¢ [IOBBIIICHHUEC TEMIICPATYPhI KUIICHUSA PACTBOPA,
® [IOHWXEHHE TeMIIEpaTyphl 3aMep3aHUsl PaCTBOPA;
® OCMOC U OCMOTHYECKOE JIaBJICHUE.
HewuneanbHble pacTBOpbl. AKTUBHOCTD.
Oco0eHHOCTH BOAHBIX PACTBOPOB 3JIEKTPOIHUTOB.
CreneHb MEKTPOIUTUIYECKOHN TUCCOIUAINN, U30TOHNYECKUN K03 pUIueHT.
TepMoauHaMUYECKHE CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

No ok

TEMA Ne 6: PACTBOPBI QJIEKTPOJIMTOB. QJIEKTPOITPOBOJHOCTbD
PACTBOPOB DJIEKTPOJIMTOB. KOHAYKTOMETPUSI
(;1rabopaTOpHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

W3yuuTh pa3inuyHble BUJIBI QJIEKTPOIIPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB.
O3HaKOMHTBCS C KOHAYKTOMETPUYECKUM METOJ0M MU3MEPEHUS YEIbHON
3JIEKTPOTPOBOTHOCTH PACTBOPOB YKCYCHOM KHUCIIOTHI (CIIA00TO AJIEKTPOIUTA) PA3IUIHOMN
KOHIIEHTpaluu. PaccuntaTh MOJIBHYIO AIEKTPONPOBOAHOCTH 3TUX PACTBOPOB, CTENIEHB
JICCOLIMAIMU U CpeIHIOI0 KoHCTaHTy aucconuanuu CH3COOH.

JIa6. padora Ne 4. KongykromeTpruyeckoe onpesiesieH|e CTeNeH! IUCCOUAIMU U
KOHCTAHTHI JUCCOILMAIINH CJIA00T0 JIEKTPOIUTA (Ha TPUMEPE YKCYCHON KHCIIOTHI).

Bonpocsl 1151 00cy:Ra1eHus:

ONEKTPONPOBOJHOCTH PACTBOPOB AIEKTPOJIUTOB: YAEIBHOE dJIEKTPUUECKOE COIPOTUBIICHHE,
yZieabHas 3JIEKTPOIIPOBOJHOCT, MOJIbHAS 3JIEKTPOIIPOBOJHOCTb.

BnusiHue BennunHbI pa30aBiieHHs pacTBOpa Ha MOJIBHYIO 3JIEKTPOIIPOBOIHOCTb.
[ToaBuxHOCTH HOHOB. 3aK0oH Konbpaymra. Yrcna nepeHoca.

Konnykromerpus. Pacuer crerneHn 1 KOHCTAHTBI IUCCOLUAIIMU CIIA0BIX JIEKTPOIUTOB.
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6.

CuJbHBIE EKTPOIUTHI, 0COOEHHOCTH MX BOJHBIX pacTBOpoB. Teopus Jlebas-XroKKes.
AKTHUBHOCTB, KO3((UIIMEHT AKTUBHOCTH U MOHHAs CHJIA PaCTBOPA.

TEMA Ne 7: QJIEKTPOJHBIN ITOTEHIIUAJL TAJTBBAHUYECKHUM DJEMEHT.

agkrwn

~No

10.

INOTEHHUOMETPUSA
(;1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 4 Yaca)

Iean 3anaTHusa:

PaCCMOTpCTB BHUBI JICKTPUYCCKUX IMMOTCHIIMAIOB, BOSHUKAIOIINX Ha I'paHUIIC pasaciia (1)33,

YCTPOMCTBO M padOTy raTlbBAaHMYECKOTO DJIEMEHTA, PACUET AJICKTPOIBIKYIIEH CHIIBI U
paboThI raJIbBAHUYECKOTO JIEMEHTA.

O3HaKOMUTHCS ¢ METOJAMKOMN MOTEHIIMOMETPUYECKOTo n3mepenus pH cpeabi.

JIa6. pa6ora Ne 5. l3mepenue u pacuer DJ]C rajbBaHUYECKOTO 2JIEMEHTA.
[TorennmomeTpuveckoe u3Mepenue u pacuetr pH B pacTBopax ciia0ObIX IEKTPOIUTOB.

Bonpocsl 1151 00cy:k1eHus :

MexaHu3M BOSHUKHOBEHHSI SJICKTPUUECKOT0 NMoTeHInana. KOHTaKTHBIN, 2IEKTPOIHBINA U
T PY3HBIA TOTEHITUAIIBL.

YcTpoiicTBo 1 paboTa ralbBaHUYECKOTO dIeMeHTa SIkoou-/lanuas.

O/1C raqibBaHHMYECKOTO 3JIEMEHTA U €€ CBSA3b ¢ pab0TON M M3MEHeHHEeM dHepruu [ nooca.
CrangapTHBIN 2JIEKTPOAHBIN oTeHIMal. Bomopoanslii snekTpoa. YpaBuenue HepHera.
Psin nanpsoxenuit anemeHToB. OOBSICHUTD, YTO MPOUCXOAUT IIpU HaHeceHuH Karum 0,1 M
pacTBopa HUTpaTa cepedpa Ha MEAHYIO IIJIACTUHKY.

Knaccugukamus 371eKTpoI0B.

Knaccudukanus 31eKTpoOXUMHUYECKUX LeTeH.

BrruucianTs noteHmuan cepedpsHoro IeKTpoaa npu temmeparype 25°C, onmymeHHOro B
PacTBOP €ro COJIU ¢ aAKTUBHOCTLIO HOHOB Ag* 0,001 Mob/11.

BrruucanTs noTeHIMai MMHKOBOTO JIEKTpoAa npu Temiiepatype 25°C, onmymeHHOro B
PacTBOp €ro CONH ¢ aKTUBHOCTBIO HOHOB ZN?* 0,1 MOMIB/M.

BbIuncianTh BETMYUHY MOTEHIIMATA OKACIUTEIbHO-BOCCTAHOBUTEILHOTO 3yekTpoa Pt/
MnO4~, Mn?* npu pH=1, eciu akTuBHOCTH HOHa MNO4~ paBHa 0,05 Mons/1, a Mn?*
cootrBeTcTBeHHO 0,1 MOAB/II.

TEMA Ne 8: XUMHNYECKAS KHHETHUKA. ONPEJAEJIEHUE KOHCTAHTBI
CKOPOCTH PEAKIIMU BTOPOI'O ITOPAAKA
(;1rabopaTOpHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

PaccMoTpeTh OCHOBBI XUMHUECKON KUHETUKU. O3HAKOMUTHCS C METOJIOM ONPEICTICHUS
KOHCTAHTBI CKOPOCTH PEAKIMU BTOPOTO MOpsiKa. PaccunTarh KOHCTAHTY CKOPOCTH 3TOU
peaKkuuu.

JIa6. padora Ne 6. OnpeneneHre KOHCTAHTBI CKOPOCTH PEAKITUH BTOPOTO MOPsAKA Ha
nprUMepe PeakLMu OKUCICHUS HOAMa Kallus epcysib(aToM Kajusl.

Bonpocsl 1151 00cy:Ka1eHus:

OCHOBHEIE MNpEaACTaBICHUA XUMHYSCKON KMHETUKH IMPOCTBIC U CIIOKHBIC PCAKIINH,
TOMOTI'CHHBIC U TCTCPOIrCHHBIC PCAKIIUHN, CKOPOCTh XUMHWYCCKUX peaKuHﬁ.
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2. MonekynspHOCTh U MOPSIIOK PEAKINK. 3aKOH JEHCTBYIOIIUX MAcC IS TPOCTHIX

TOMOTE€HHBIX peakiuii. Kunetndeckue ypaBHEHUS.

MexaHn3M XUMHUECKUX peaklnii. DHEprus aKTUBAIlMU PEakluu. Y paBHEHHE AppeHuyca.

3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKLIUU OT TEMIIEPATYPHI.

DHepreTUYecKuii MpoQUIIb IK30TEPMUUYECKON 1 SHAOTEPMHUUECKON PEaKIINH.

AKTUBHPOBaHHBIN KOMIUIEKC U CTEpUUECKUl (hakTop. YpaBHEHUE AppeHHUyCa C y4ETOM

cTepuyeckoro gakropa u yucia 3pHEKTHBHBIX CTOJIKHOBEHHN MEXKTY YaCTUIIAMHU.

7. Kak u3MEHHUTCSI CKOPOCTh MIPSMOM peaKIuu: 2CO@) + O2) < 2CO2 () mpm
yBenuueHuu koHuentpamuu CO B 3 paza?

8. Kak u3MeHHTCSI CKOPOCTh IPSMOM peaKIuu: 2NOw) + O2@) <« 2NO2 (), ecnu
00bEM PEaKIIMOHHOIO COCY/1a YBEIUYHUTCS B 2 paza?

9. BpluncnuTh TEMOEpaTypHbIi KO3(DGUIIMEHT CKOPOCTH PEaKnu, €CITU MPU TOHUKEHUU
temnepatyps! Ha 30°C cKOpOCTh peakIuy YMEeHbIIUIACK B 8 pas.

©o ok w

TEMA Ne 9: KATAJIN3
(mpakTHueckoe 3aHsTHE, 2 yaca)

ean 3ansaTHSA:
PaccMoTpeTh OCHOBBI KaTalii3a ¥ MEXaHU3M KaTaJTUTHYECKUX PEaKIU.

Bonpocsl 1151 00cyKkI1eHus:

Karanus. Buapl katanusa.

Karanu3aTopsl 1 KaTaIUTUYECKUE PEAKLUU.
MexaHn3M KaTaIMTHYECKUX PEAKIIUM.
OHepreTudyeckuil Npopuiib KaTaTUTHUYECKON pEeaKIIUHU.
Karanutuueckas akTUBHOCT.

®epMeHTaTUBHBIN KaTajan3, ero 0COOEHHOCTH.
YpaBHeHne Muxasnuca-MeHTEH U €ro aHaIu3.

NoabkowhE

8.3.3. JIabopaTopHbie U MPaKTHYECKHE 3aHITHS
3 cemectp. Kosutouanast xumus

(m1s1 popmMupoBaHusi KoMneTeHIUN OIK-2)

TEMA Ne 1: JUO®OBHBIE U JINOPUJIBHBIE JUCHEPCHBIE CUCTEMBbBI
MOJYUYEHHUE JUOP®OBHBIX U JINOPUJIBHBIX KOJUIOUJTHBIX PACTBOPOB,
IMYJIbCHUN Y TEH, U3YUEHUE UX CBONCTB
(;rabopaTopHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

Paccmotpets kinaccudukanuio aucnepcHsix cucteM (1V tuma), ycTOWYMBOCTD TUCHEPCHBIX
CHUCTEM U METOJIbI UX NOJTYyUYEHHUS.

JIa6. paGora Ne 1. [Tomyuenue nnopoOHBIX U THOPHIBHBIX KOJIOUIHBIX PACTBOPOB.

JIa6. padora Ne 2. [TonryueHue sMynbCcuil ¥ I€H U U3y4€HHUE UX CBOICTB.

1. TlomyueHue MuOPOOHBIX KOJJIOUTHBIX PACTBOPOB METOJAOM KOHICHCAIIUU.
A. Meroa pusnueckoi KOHICHCAIIUH.

e [lody4uuTs rUAPO30JIb CEPHI.
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e [lomyunts rUIPO30JIb KAHU(POIH.
b. MeTon xuMuuecKkoi KOHACHCAIIH.
e JlonyuuTsb 30b THAPOKCHA JKEJIE€3A PEAKLIMEN THIPOIIN3a.
o Tlomyunts 3016 MOIUAA cepedpa peakiueld JBOMHOTO OOMEHa.
e [lomyuynTh rUIPO30JIb CEPBI PEAKINEH OKUCICHUA—BOCCTAHOBIICHUS.
2. Tlonyuenue 110(pOOHBIX KOJUIOUTHBIX PACTBOPOB METOJIOM JAUCIIEPTHPOBAHUS.
e [lomyuuTs 30716 TMJIPOKCUAA XKeJIe3a IIyTEM a1COPOILIMOHHOMN NMENTH3aLHH.
e [lomyuuTh 307b I'MIPOKCUAA ATIOMHHUSA MTOCPEACTBOM MENTU3ALUK COJISHOM
KHCIJIOTOM.
3. Tlomydenue nuo(UIBHBIX 30JIEH.
e [lomyuuTs 30116 Kpaxmana.
e [losyunts 3016 J)KETATHHA.
4. TlomyueHue SMYJIbCHHA NMPSMOrO M OOPAaTHOTO THUIIOB, U3yYEHHE METOJIOB OINpPEICNICHHs TUIa
SMYJIbCHH.
5. Ilomy4eHue neH U U3y4eHHE UX CBOMCTB.

Bonpocs! nuis 06cyxeHus:

1. HaszoBure BUIBI yCTOWYMBOCTH AMCIEPCHBIX CHCTEM B COOTBETCTBUHU C KiacCcHU(UKaIUEH
[TeckoBa. B dyem 3awitouaercs pazinyue MEXIy JIHOQUWIBHBIMM U JIHOGOOHBIMU
KOJUIOMJIHBIMH CHCTEMaMu?

2. Yem o0ycnoBieHa arperaTuBHas HEyCTOWYMBOCTh JTMOPOOHBIX AucnepcHbIXx cuctem? Kakue

IIPOLIECCHI CAMOIIPOU3BOJIBHO MPOUCXOJIAT B ITUX CUCTEMAX?

Kakumu meronamu nonyuarot 1nodobublie qucnepcHslie cucteMsl? IIpuBenure npumepsl.

4. Ha uto 3aTpaunBaeTcs paboTa pu ApoOICHUH U U3MeIbueHIH MaTtepuaioB? Kakum oOpasom

MOXKHO YMEHBIIUTh pPabOTy H3MEIbUYEHHUS U IOBBICUTH JAUCHEPCHOCTh H3MENIbYaeMOTro

MaTepuana?

Omynbscun. Kak knmaccuuuupyroT smyiabcun?

Kakue BemecTBa HCIIOIB3YIOT B KAYECTBE CTAOMIN3aTOPOB MPSMBIX M OOPATHBIX dMYJIbCHIA ?

Tunsl ctabunuzatopos. Yucno ['JIb mis ITAB.

[Tpu paccMoTpeHuU >MyNbCU B/M M M/B TPYAHO OIPENEIUTh, KaKas U3 JABYX XKUAKOCTEH

ABIsieTCs AucniepcHor (azoil. Kakumu MeTogaMu MOXHO 3TO clenaTh?

9. Tlpomecc obpamenus a3 smynbenn. Kak ocymecTBUTh oopamenue Gpa3 sMybcuii?

10. Cxema cTaOunu3anuu NpsMbIX U 00paTHBIX dMYJIbcuit ¢ momorbio [TAB.

11. B yem 3akiroyaercsi MEXaHU3M CcTaOUIU3aluu el ¢ nomonibio [TAB?

12. Cxema neHooOpazoBanus ¢ momoibso [TAB.

13. KakuMu mapameTpaMu XapaKTepu3ylT yCTOWYMBOCTH TIEH?

14. Kakoe npakTHyecKoe 3Hau€HUE UMEIOT SMYJIbCHH U TIEHBI?

15. [Ipouecc ¢noTanuu 1 ero NpUMEHEHHUE.

w
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TEMA Ne 2: IOBEPXHOCTHBIE SIBJJEHUS U TOBEPXHOCTHOE HATSDKEHUE.
ONPEAEJEHUE IMOJHOU MOBEPXHOCTHOMU SHEPTUHU XKUAKOCTEU
(;rabopaTopHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

ean 3ansaTHUSA:

PaccMoTtpeTh siBieHMS, TPOTEKAIOIINE HA TPaHUIle pa3zena ¢a3, MOHITUS «TTOBEPXHOCTHOE
HATsOKCHUA» U «KIIOJIHAA IMTOBEPXHOCTHAA DHEPTUA. PaCCMOTpeTB MCTOABI U3MEPCHUA
MMOBEPXHOCTHOI'O HATSXKEHUS KUJKOCTEN U OINpPEENICHHs TTOJIHOM MOBEPXHOCTHOM HEPTUU
Y €€ COCTaBJISIFOIIUX.

JIa6. pa6ora Ne 3. Mi3mMepeHne MOBEpXHOCTHOTO HATSKEHUS KUAKOCTEH U ONpeielieHHe
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IIOJIHOM ITOBEPXHOCTHOM 3HEPIUU KUAKOCTH.
Bonpocs! nu1s1 06cyxneHus:

UTto Takoe MOBEpXHOCTHOE HATSYKEHUE U B KaKUX €JUHUIIAX OHO U3Mepsiercs?

Kak 3aBUCHT NOBEPXHOCTHOE HATSHKEHUE OT IIPUPO/IbI BEIIECTBA, 00pa3yIOLIero NOBEPXHOCTh
(MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS)?

Kakue MeTosbl HCHOIB3YIOTCA AJIs OIIPECIICHUS TIOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTEH?
Ha ueM ocCHOBaHO u3MeEpEeHHE IOBEPXHOCTHOIO HATSXKEHUS JKUIKOCTEH METOJ0M
KallWJIJISIPHOTO TOAHATHUS, METOJOM HauOOJbIIEro AaBICHMS Iy3bIpbKa BO3AyXa (METO[
Pebunpaepa), MeTo10M OTpbIBA KOJIBLIA U CTAIATMOMETPUUYECKUM METOJOM?

Kak n noyemy 3aBHCHUT OBEPXHOCTHOE HATSKEHUE TEJ OT TeMIIepaTypbl?

[To xakoMy ypaBHEHMIO MOYKHO paccuMTaTh IOJHYIO IOBEPXHOCTHYIO 3Hepruto? Kakue
JJaHHbIE HEOOXOAUMBI JUIsl TAKOTO pacyera?

Kak Biamser TeMnepaTypa Ha TEIUIOTY U SHTPOIHIO 00pa30BaHMUs €IMHHIIBI TOBEPXHOCTH M HA
HOJIHYIO TIOBEPXHOCTHYIO SHEPIHIO KUIAKOCTEH?

TEMA Ne 3: IOBEPXHOCTHO-AKTHUBHBIE BEHIECTBA (ITAB). ACCJIENJOBAHUE
MHUIEJJIOOBPA30OBAHUSA B PACTBOPAX ITAB. OIIPEJAEJIEHUE KPUTHYECKOU

agrwbdE

S

10.

11.

KOHIUEHTPAIIMU MULIEJIJTIOOBPA30BAHUSA (KKM) ITAB
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 4 Yaca)

Iean 3ansaTHA:

Uccnenosanue BnusiHus [IAB Ha moBepXHOCTHOE HATSDKEHHE KHUJKOCTEH M ONpEIeNIeHUe
KKM 1noBepXHOCTHO—aKTHUBHBIX BEILECTB METOJOM U3MEPEHUS [TOBEPXHOCTHOTO HATSHKEHHUS
(meron Pebunpepa).

Jla6. paGora Ne 4. TloBepXHOCTHO-aKTHBHblE  BemlecTBa.  MccienoBaHue
Munemtooopasosanus B pactBopax I[IAB. OmnpeneneHne KpUTHUECKOH KOHIEHTpPALUU
mutemiooopazoBanus (KKM) no u3smMeHeHUI0 MOBEpXHOCTHOTO HaTshkeHUs pacTBopos [TAB.

Bonpocs! nuis1 00cyxneHus:

Kakwue BelecTBa Ha3pIBalOTCS IOBEPXHOCTHO—AKTUBHBIMH, KAKOBO CTPOEHUE MX MOJIEKYJ?
Kak xknaccudummpytor [TAB?

Yem ornmyarorcs kosongusle ITAB ot netunHo pactBopumsbix? Yrto HazpBaroT KKM?
Kaxkue cymectBytoT metoibl onpeaenenuss KKM?

[Touemy npu KoHIEHTpanusX, npespimaromx KKM, moBepXHOCTHOE HaTSKEHHE PAaCTBOPOB
ITAB npakTuuecku He u3MeHseTcs?

Kakue ¢axrtops! Biustor Ha KKM?

Kax n noueMy BnusieT nnmHa yriaeBoaopoaHoro paaukaina Ha KKM B pa3HbIx 1o noiasipHoCcTH
pacTBOPUTENAX?

Kakum oGpazom opueHTHpYIOTCS MOJiekyisl [TAB B mureniax, o06pa3yromuxcsi B MOJISPHOM
Y HETOJISAPHOH cpenax?

Kaxkoe siBneHue Ha3pIBalOT comoounuzamnueit? Yem o0yciioBIeHo 3TO siBIeHHE?

Pacckaxkute o npaktnueckom npumenennu [IAB. Ha uem ocHoBaHO ncnonb3oBanue IIAB B
KauyecTBE CTa0MIN3aTOPOB TUCIIEPCHBIX CUCTEM?

B uem 3akirouaercss MeXaHU3M MOIOLIETO JeicTBUSA pacTBopoB ITAB?

TEMA Ne 4: AICOPEIIMS. AJICOPBIIAA YKCYCHOM KNCJIOTHI HA
ITOBEPXHOCTH AKTUBHPOBAHHOI'O YIJIA
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(;mabopaTopHO-TIpaKTHUECKOE 3aHATHE, 4 yaca)

Iean 3anaTHusa:
[TpoBecTu agcopOIKIO HAa rpaHUIIe )KUKOK U TBepAoi (da3. [TocTpouTs n30TepMy aicopOnum.

Haiitn 3Ha4eHnst K03 HUIIMEHTOB IB u N B ypaBHeHuu Dpeitnmxa.

Jlad. paGora Ne 5. AjcopOums. AncopOmust YKCYCHOW KHCJIOTBI Ha IOBEPXHOCTH
AKTUBUPOBAHHOTO YTJISL.

BOI[pOCLI AJIsL oﬁcyme}mﬂ:

Haiite onpenenenue nouatus agcopounu. Yro takoe ['m66coBckas ancopbuusn? Uro Takoe
U30TepMa, U30MUKHA U U30CTepa afacoponuun?

Hanumure pynnamenranpHoe agcopOiuonHoe ypaBHenue [ mo0ca n 4acTHbIE €ro ciryda.
AnicopOnust ¥ MOBEpXHOCTHAsI aKTUBHOCTH. [ToBepxHOCTHO—akTHBHBIE BemiecTBa (ITAB).
Vpasuenue lllumkosckoro. [Ipasuno Jrokmo—Tpay0e.

Teopus MoHOMOEKYIIpHOH ancopbunn JIsurMiopa. Hanummre ypaBHeHHE U30TEPMBI
ajcopOIMu U 00BACHUTE QU3NIECKUN CMBICI BXOASIINX B HETO BEITMYHH.
OKCTpanoJIsLMOHHBIE ClIeACTBUSA U3 ypaBHeHUs JIsurmiopa. 3akoH ['enpu. Kakos
¢uznueckuil cmMbica KOHCTaHThI ['enpu?

Ancop6uuonHoe ypaBHenue dpelinuxa. Kak onpenenuTs KOHCTaHThI B ypaBHEHUU
Opeitnamuxa?

Kak opueHTHpOBaHbI MOJIEKYJIbl YKCYCHOM KUCIOTHI ITPH aACOPOIMH U3 BOJHBIX PAaCTBOPOB
Ha MOBEPXHOCTH aKTUBUPOBAHHOTO YIJIsi?

TEMA Ne 5: BLICOKOMOJIEKYJISIPHBIE COEIUHEHMS 1 UX CBOMCTBA.

NCCIEJOBAHHUE IMMPOLECCA HABYXAHUS TBEPABIX TIOJIMMEPOB
(;1rabopaTopHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

Ieanb 3ansaTHA:

N3yuenue crenenn HaOyxaHusl TBEP/IbIX OJUMEPOB Ha MPUMEPE JKeIaTHHA.

JIa0. paGora Ne 6. BeicokoMoJIeKysipHbIe COEIMHEHNUS U UX CBOiCcTBA. MccnenoBanue
nporiecca HaOyXaHus TBEPABIX TOJIUMEPOB.

Bonpocsl 1151 00cyKa1eHUs:

Uro nazeiBator BMC? KakoBo cTpoeHue u ocHOBHbIE cBoiicTBa BMC?

Kakue BemecTBa OTHOCAT K nosinaiekTponuram? KakoBbl 0COOEHHOCTH CTpOeHHs OelKoB?
Uro Takoe U3031eKTpUYecKas Touka?

Yro takoe HabyxaHue? Kakumu SBICHUSMHU COMPOBOXKIACTCA Mpoliecc HaOyxaHus?

Kak xnaccuduuupyror mnonuMepsl B 3aBUCUMOCTH OT CHOCOOHOCTH K HaOyxanuio? UYrto
Ha3bIBAETCSI CTENEHbIO HAOyXaHuUs?

Bruser mu pH cpenst Ha HaOyxanme? Kakoe BiusHHE OKa3bIBalOT KaTHOHBI M aHWOHBI Ha
cTerneHb HaOyxaHus?

YTo Ha3bIBAIOT BBICAIIMBAHUEM ?

Yro Ha3bIBaeTCs KeJaTMHUPOBaHUEM (3acTyaHeBaHueM)? OT Kakux (akTOpOB OHO 3aBUCHUT?
Kaxk BnusieTr Ha npouecc 3acTyiHEBaHUsI KOHIIeHTpanus pactBopoB BMC u pH?

Yro HaszbiBaeTca cuHepesucoMm? KakoBbl mpuumHbBl ero BbI3biBaromue? Kakue daxTops
BIIUSIIOT HA CUHEPE3HC?
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TEMA Ne 6: PEOJIOT'MS JUCHEPCHBIX CUCTEM. U3SMEPEHHE B3KOCTH
KUIKOCTEHN KAIINWJJIAPHBIM BUCKO3UMETPOM
(;1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHA:

H3mepenune BS3KOCTH JTHOMUIBHBIX M JUOPOOHBIX KOJJIOUIHBIX pPAacTBOpoB. M3ydenue
3aBUCHUMOCTH BSI3KOCTH JIMOQPUIBHBIX IUCIIEPCHBIX CHCTEM OT KOHIICHTPAIMH TUCTICPCHOM
da3bl, TeMIiepaTypbl, BBEACHUS SJIEKTPOIUTOB.

JIab. pa6ora Ne 7. Peosiorust aucnepcHbix cucteM. M3aMepeHue BA3KOCTH KUAKOCTEH
KalWUIIPHBIM BUCKO3UMETPOM.

Bomnpocsl 1u1st 00cy:KaeHus:

1. JlaiiTe XapakTepUCTHUKY CIEAYIOLUIMM IOHATHAM: peosiorus, aedopmanus, HanpspKeHue
caBura, ckopocts aedopmarnun. Hanmmmre ypasenue ['yka u ypaBaenue HprotoHa.

2. Urto Takoe BA3KOCTb, B Kakux efauHuIiax oHa u3mepserca (B cucreme CU u CI'C)? Kak
KJIaCCU(UIUPYIOT KHUJIKOCTH TI0 3aBUCHMOCTH BSI3KOCTH OT MPHIIOKEHHOTO HANpPsHKEHUS
casura?

3. Hamummre ypaBHenue Ilyaseiing wu ypaBHeHHe DOWHINTEHHA. YKaKUTE TPAHUIBI

IIPUMEHUMOCTH YPaBHEHUs DMHILITEHHA.

OxapakTepu3yiTe TUIIBI CTPYKTYP, BOSHUKAIOIIUX B TUCIEPCHBIX CUCTEMAX.

OxapakTepu3yiTe BA3KOCTb CTPYKTYPHUPOBaHHBIX cucTeM. Hanummure ypaBHeHne bunrama —

[lIBenoBa st miuacTUUeckoro TedeHusa. Yrto Takoe mnpenen Tekyuectu? Haueprure

o s

PCOJIOTNYCCKUC KPUBBIC 1 OTMETHTC HA Fpa(bI/IKC BCJIIMYUHY PT .

6. IlpuBemure peosormuecKue KpHUBBIE IS peabHBIX KOJUIOMAHBIX CHUCTeM 1o Pebunzaepy, a
TaK)K€ COOTBETCTBYIOLLYIO KPUBYIO B KOOPJIMHATaX BSI3KOCTb — HaIpsDKEHUE casura. Jlaite
XapaKTEPUCTUKY TPEM Y4aCTKaM 3TUX KPUBBIX.

TEMA Ne 7: JMUCIIEPCUOHHBINA AHAJIN3 HU3KOJAUCIIEPCHBIX ITIOPOIIKOB
METOJIOM CEJJUMEHTAIINU B TPABUTAIIMOHHOM IO.IE.
CEJIVUMEHTALIMOHHBIN AHAJIN3 CYCIIEH3UI
(;1abopaTopHO-TIPpaKTUUECKOE 3aHATHE, 4 yaca)

ean 3ansaTUSA:

[IpoBeneHne  AUCIEPCMOHHOTO  aHaJWM3a  [OPOLIKA  METOJOM  CEIMMEHTaluu B
rpaBUTaloOHHOM mone. [lonmydyeHune KpUBBIX CEIMMEHTAlMH, MO3BOJISIOIIUX YCTAaHOBHTH
OTHOCHUTEJIBHOE COZIEP)KaHUE YaCTHIl B 3aJJaHHBIX MHTEpBajax pajnuycoB, T.e. (PAKIIMOHHBIN
COCTaB CUCTEMBI.

JIad. pabora Ne 8. JlyiciepCMOHHBIN aHaIN3 HU3KOAMCIIEPCHBIX OPOLIKOB METOAOM
CEAMMEHTALMN B TPaBUTAIMOHHOM MoJe. CeMMEHTallHOHHBIN aHAJIN3 CYCIIEH3U M.

Bonpocs! nuis1 06cyxneHus:

=

Yro Takoe OpOYHOBCKOE JIBUKEHHE, YeM OHO 00YCIIOBIICHO B IUCIIEPCHBIX CHCTeMax?

B kakux cucremax BO3M0OXKHO OpPOYHOBCKOE JBUKEHHE?

3. Kakwue n3BecTHBI BaM METObI JUCIIEPCUOHHOT0 aHau3a? YKaKUTe 00JIaCTH UX TPUMEHEHHS.
Jns  Kakux JAMCIIEPCHBIX CHCTEM IPUMEHSIETCSl CEIMMEHTAIlMOHHBIM  aHamu3 B
IPaBUTAIIMOHHOM I10JIE€ ¥ B IEHTPOOEKHOM I10JIe?

4. Hanumute ypaBHeHue CTokca JJi CKOPOCTH CEIMMEHTAIlMH B TpaBUTAIMOHHOM Mosie. KakoB

¢u3nuecKuil CMbICT BXOSAIIUX B HEro BeauuuH? M3MeHeHneM Kakux MapaMeTpoB CUCTEMBI

MO’KHO U3MEHSATh CKOPOCTb OCaKIECHUS YacTHUIL?

no
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5. KakoBbl ycnoBusi cobmoneHust 3akoHa Crokca npu ceauMeHTanuu? OT 4Yero 3aBHCUT
CKOpOCTb cequMeHTanuu? BelBequTe OCHOBHOE YypaBHEHME /Js CEAMMEHTAllMOHHOTO
aHanu3a.

6. Kak onpenenuth coaepxaHue 4acTHIL Ui JaHHOIO MHTEpBaja pa3MepoB 110 MHTErpajbHOU
KpUBOH cequMeHTaluu?

7. Jlns KakuX CUCTEM NPUMEHSETCs CeAMMEHTAllMOHHBIN aHaIN3 B IEHTpoOekHOM none? B uem
ero ocodeHnocTu?

TEMA Ne 8: DJIEKTPUUECKUE CBOMCTBA JUCITEPCHBIX CUCTEM.
IJIEKTPO®OPE3. DJIEKTPO®OPETUYECKOE OIIPEAEJIEHUE
IJEKTPOKUHETHUYECKOI'O IOTEHLHAJIA
(;1abopaTtopHO-TIpaKTUUECKOE 3aHsATHE, 4 yaca)

ean 3ansaTHUSA:

Wzydenue siBieHust anekTpodopesa, O3HAKOMIEHHE C METOAOM OIpeAeNieHUs CKOpPOCTU
ABVOKCHUA MW 3HAKa 3apdaja KOJUIOMAHBIX YacCTull, OMNPCACICHHUE JJIICKTPOKHHCTHYCCKOI'O
MOTEHIIMaa THAPO30JIs THIPOKCH 1A Kele3a.

JIa6. padora Ne 9. DiekTprdecKkre CBONCTBA TUCIIEPCHBIX CUCTEM. DIIeKTpodopes.
DnexTpodopeTnyeckoe onpeesieHrne AEKTPOKUHETUYECKOTO OTEHIHAIA.

Bonpocsl 1151 00cy:K1eHus:

1. KakoBbl TNPUYMHBI BO3HUKHOBEHHS JBOWHOTO OJJIGKTPUYECKOTO CJIOS Ha Mex(pasHOH
noBepxHoctu? [lpuBeaure mpuMepsl MEXaHU3MOB 00Opa30BaHUs JABOWHOTO JIEKTPHUYECKOTO
CJIOSl B PA3JIMYHBIX JIUCIIEPCHBIX CHCTEMAaX.

2. JlaliTe XapakTepUCTUKY CTPOEHUS JBOMHOTO AJIEKTPUUYECKOTO CIIOSsI Ha TIOBEPXHOCTH pasjesa

¢da3. Kak m3MeHsieTcss TOTEHIIMANT ¢ PACCTOSHHEM OT MOBEpXHOCTH? UTO MOHUMAIOT O]

TonuHON AU Py3HON YacTH TBOHHOTO ANIeKTprudeckoro cios? Uem onpenensercs TOMIIHHA

I0THOM U Auddy3HON YacTeil TBOMHOTO AJIEKTPUIECKOTO CII0sA?

[lepeuncnure 3MEKTPOKUHETHUECKUE SIBICHUS U OOBSICHUTE, YeM OHHU 0OYCIIOBIICHBI.

UTo Ha3BIBAIOT AJIEKTPOKUHETHYCCKUM ToTeHInaioM? Kakue (GakTopsl BIHSIOT Ha J3€TTa —

noTeHuan?

5. Hanmummure ypaBHeHue ['enbmronsiia—CMOIyX0OBCKOTO i CKOpocTH aektpodopesza? [lpu
KaKUX YCIIOBUSX NPUMEHHUMO 3TO ypaBHeHHe? Kak NpakTHYecKd OMpeNeNnuTh CKOPOCTh
JIBIDKEHUSI YaCTHII TIPU MakpodJiekTpodopese?

~ow

TEMA Ne 9: YCTOMYUBOCTD M PASPYIIEHUE JINO®OBHBIX TUCITEPCHBIX
CUCTEM. CUHTE3 r'niAPO30JIs1 TNAPOKCUIA KEJIE3A, U3YYEHHUE EI'O
KOATYJIAIIUU U CTABUIN3ALIUN
(;rabopaTopHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

CuHTe3 TuApOo30Js THAPOKCUAA Kelle3a KOHACHCAlMOHHBIM METOA0M; OIpeeIeHIe Mopora
AIIEKTPOJINTHOM KOATYJISILIUM 305151 M U3YyUEHHE 3aBUCUMOCTH €T0 OT 3apsi/ia KOaryJIHpyooIero
MOHA; OIPE/ICJIEHUE 3alUTHOTO YhCila CTaOUIN3aTopa.

JIa6. padora Ne 10. YcToitunBoCTh M KOAryssinus JIMOPOOHBIX JUCTIEPCHBIX cucTeM. CHHTE3
TUIPO30J1sl TUIPOKCUIA JKeJle3a, U3yUeHHe ero KOaryJysiiui U CTaOMIN3alnu.
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Bonpocs! nu1s1 06cyxneHus:

Kakoli npouecc Ha3piBatoT Koaryssauuein? Yem 3aBepiiaercs npouecc koaryasauun? Kakumun
croco0amMM MOKHO BbI3BaTh KOAryJIsALUIO?

Urto Ha3bIBalOT OBICTPON M MeIeHHOM Koarymsiiuei? Teopus koarynsmuu CMOIIYXOBCKOTO.
Kakue mnapamerpel JUCHEPCHOM CHUCTEMBI BIUSAIOT Ha CKOPOCTh KOAryJIsALIMA 4YacTHLl B
COOTBETCTBUH C Teopuei CMomyXxoBckoro? UeMm OTIMYAIOTCS KOHCTAHTBI CKOPOCTH OBICTPO
Y MEJIJICHHOM KOaryJssiiuu?

OCHOBBI TEOpUHU YCTOMUMBOCTU THO(OOHBIX AucniepcHbIX cucteM — teopun JJIDO. Kakosa
B3aMMOCBSA3b MEXKAY CKOPOCTBIO KOAryJasiiud M BHJIOM IIOTCHUUAIbHOM KPHUBOU
B3aMMOJIEHCTBUS YaCTHLL?

KakoBo pazaumuume Mexay HEUTpaIM3allMOHHOM W KOHIEHTPAUMOHHOW KoaryJsiuen
mo¢oOHBIX 30iei anekTponutamu? Kak BIuser 3apsi KOoaryiaupyromero MoHa Ha IOpor
KOAryJsinuu?

HeiictBueM kakux (akTopoB oOeCreuMBaeTCsi arperaTuBHAs YCTOHMYMBOCTH JIMO(OOHBIX
nucriepcHbIx cucteMm? Kakue BemiecTBa HCHONB3YIOT B KauecTBE CTAaOMIM3aTOPOB ATHX
cucrem?

TEMA Ne 10: ONTUYECKHUE CBOMCTBA JUCITEPCHBIX CUCTEM.
A2PO30JI1 U ITOPOIIIKHA
(camocrosTenbHas padbora, 2 Jaca)
ean 3ansaTHUSA:
M3yunTh ONTHYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM U ONITUYECKUE METOJIbI UCCIICTOBAHMSI
JTUCTIEPCHBIX CUCTeM. PaccMoTpeTh Kitaccu(hUKAIMIO ¥ CBOMCTBA a3pP030JIeH M MOPOIIKOB.

Bonpocs! nu1s1 06cyxneHus:

OnTHyeckre CBOMCTBA KOJJIOUIHBIX CUCTEM: paccesHue cBeta, apdext Tunnpans.
YpasHenue Paies u ero anamus.

OnTuyeckre METOAbl  HMCCIEAOBAHUSA  JUCHEPCHBIX  CUCTEM:  YJIbTPaMUKPOCKOIMMS,
3JIEKTPOHHAsI MUKPOCKOMHUS, HeeroMeTpus, TYypOUIUMETpHs.

Aspo30iH, ux Ki1accuuKanus.

Meronbl 0JIy4eHHs ad3pO30J1eH, CBOMCTBA a3PO30JIEH.

Mertoasl pa3pyleHHs a3po30I€eil.

IIpakTHueckoe 3HaU€HHUE adPO30JIEH.

B3prIBBI a3po30€i.

[Topomiku 1 ux cBOMCTBa: TEUEHUE, paclbuleHUEe, (IyUaAU3aLus, TPAaHyIUpOBaHHE.

8.3.4. TunoBble KOHTPOJIbHBIE 321aHUS IJIA CAMOCTOSITEIbHO
padoOTHI CTYICHTOB
(m1s1 popmMupoBaHusi KoMneTeHIun OIK-2)

CocraBuTth koHcniekT «Knaccudukamnus u csoiicta [IAB».

CocTaBUTh KOHCIEKT «MexaHu3M mMoromiero aeiicteus [TIABy.

CocTaBUTh KOHCIIEKT «ADPO30JIH, UX KJIaCCU(PUKALIUS i CBOMCTBAY.

CocraButh KOHCHEKT «Ilopomiku, ux cBOMCTBaY.

CocraButh kKoHCHEKT «Kore3ms, anare3us, cMauuBaHHUEC)).

CocraBuTh KOHCHIEKT «CIIOCOOBI OUUCTKH KOJUTOMIHBIX CHCTEM).

[Tpumepnsie 3axaun o Teme «Tepmoxumusi. Pacuer TermoBbix 3Q(PEeKTOB XHMHUIECKUX
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peakuuii 1o 3akony I'ecca»

7.1. PaccuuraTh TemoBoi 3G (HEKT peakiuu TOpeHus CepoBOAOPOIa MPU MOCTOSTHHOM JaBJICHUH U
IIPU IOCTOSIHHOM 00beMe:

HSwy + 3200 — SO2¢p + H20p
0 CIIEAYIONIMM TEPMOXUMHYECKUM YPaBHEHHUSIM:
Sm  + Hp -

HSo AH% = -20,17 xJIx ;
Hop + 120 — H20 o) AH% - 286,0 ]Ik ;
S + O — SO AH% = -297,0 kJIx .

7.2. BBHIYMCIUTB CTAHAAPTHYIO SHTANIBIINIO 00pa30BaHus HaTaIMHa:
10 C @) + 4Hyp — CioHs ()

1o CJICAYOIIHUM TCPMOXUMUYCCKUM YPABHCHUAM:

CioHgwy + 12029 — 10CO2¢y + 4 H20 () ;

AH% = -20,17 xJIx ;
Hoy + 1202 — H20 o) AH% = -286,0 x/Ix ;
Cw + O — COxy; AH% = -3940 xJx.

7.3. BpIUMCIUTH CTAaHAAPTHYIO TEIUIOTY 00pa30BaHUs KHUIKOTO METUIIOBOTO CIIUPTA NpU
HOCTOSIHHOM JJaBJIEHUH U TIOCTOSIHHOM 00bEeMe, HCIIOJIb3Ysl CelyIOIUe JaHHbIE:

CH3OH oy + 3/202

— COx¢ + 2H20 () ; AH% = -715,0 xJIx ;
Hop + 1205 — H20 o) AH% = -2858 x/Ix ;
Cw + O — COx ) ; AH% = -3935 kxJlx.

7.4. BbIYMCINUTH CTAaHIAPTHYIO TETJIOTY 00pPa30BaHUsS OKCHA KAJBbIHS IPU
MIOCTOSIHHOM JJaBJI€HUU U TIOCTOSTHHOM 00bEME, UCII0JIb3Ys CIEYIOINE JaHHbIE:

CaOw + H20p

— Ca(OH) ) ; AH% = -64,74 x]JIx ;
Hoy + 120209 —  H20¢ ; AH% = -286,0 x/Ix ;
Camy + Orp + How — Ca(OH)m); AH% = -986,2 xJx.

7.5. Paccumtath TemnoBo# 3¢ ekt peakunu ropenus Gpocduaa Bo1opoa Npu MOCTOTHHOM
JABJICHUU U TIPU TOCTOSSHHOM 00beMe:

PHi3¢y + 20209 — 1/2P20sqm + 3/2H20
1o CJICAYIOIIHUM TCPMOXUMUUYCCKUM YPABHCHHUAM:
2Pm + 3Hwm

—  2PHsq ; AH®1 = 48,69 x/x ;
Hopy + 1200 — H20 ) ; AH% = -286,0 kJIx ;
2Pw + 520 —  P0se ; AH% = -1508,4 kJIx .

8. HpI/IMepHLIe 3aJa4u 110 TEME «Pacuer TEPMOIAUHAMHUYCCKUX BCINYHH).

BBIUMCIUTE TEMNOBO#H AG(EKT peakiuy mpu mocTosHHOM Aapiernu (AHO) u mpu
nocrosrHOM 00Beme (AU®), m3menenne sutpormn (AS®) u sueprum I'n66ca (AGP nByms
crioco6amu, eciu aana BemuunHa AGlogp) TIPH CTAHAAPTHBIX YCIOBUSAX, HCTIONbB3YS CIEIYIONIHIE

TepMOJMHAMHUYECKHEe BeTnYrHbl. C1enaTh BbIBOJ O BO3MOKHOCTH CaMONPOU3BOJIBHOTO MPOTEKAHUS
peaKIMy B U30JIMPOBAHHON U HEM30JIMPOBAHHON CHCTEME.

39



8.1.
AH%g,., kJIK/MOTB
s°, JIx/K-momnb

8.2.
AH 6y, KJIK/MOMB
SO, Iix/K-Momb
AG%sp., KJI5K/MOMB

8.3.

AH 6y, KJIK/MOMB
SO, JIx/K-Moub
AGCsp., KJIK/MOTB

8.4.
AH g, kJIK/MOTB
SO, JIx/K-moub
AG%sp., KJI5K/MOMB

8.5.

AH ., %J1K/MOTB
SO, Jx/K-Moib
AGooﬁp,, kJI>x/Monb

8.6.

AHC5p., kJT5K/MONB
SO, JIx/K-Monb
AGC5p., KI5/ MONB

8.7.
AH rop., KJI5K/MOTB
S°, JIx/K-Moutb

8.8.
AHC5p., kJT5K/MONB
SO, Tix/K-Moub
AG5p., K JI5K/MOIB

8.9.
AHCrop., kJTK/MOITB
SO, Jix/K-Moub

8.10.
AH g, kJTx/MOMB
SO, Tix/K-Moub

Cly + COq — COClz
0 —110,5 —220,9
2229 197,7 283,7
NH4NO3 (1) —  N2Op + 2H20 ()
—365.,4 82,0 —241,8
151,0 219.9 188.,8
—183,8 104,1 —228.4
2NH3; ¢y + CO2qp — NH2—CO—NHz2 + H20 %
—46,2 —393,8 —332,7 —285,8
192,6 213,8 104,6 70,1
—16,7 —394,6 —196,7 —237,2
COw + 3H2p — CHig +  H2O
—110,6 0 —74,9 —286,0
197,7 130,7 186,4 70,0
—137,2 0 —50,9 —237,4
2HSwy + SO — 3Swm + 2H20(x
—20,2 —296,9 0 —285,8
205,6 248,1 31,9 70,1
—33,3 —300,4 0 —237,2
2HSwy + 3020 — 2SS0 + 2H20 ()
—20,2 0 —296.9 —241,8
205,6 205.,0 248,1 188.,8
—333 0 —300,4 —228.,4
CoHaz () + 2Ha —  C2Hs
—1299,6 —241,8 —1559,9
200,8 130,6 229.,5
CaCO:s3 () — CaO () + CO2 )
—1207,7 —635,0 —393,8
91,6 39,7 213,8
—1129,6 —603,6 —394,6
CoHa () + H20( — CH3z COH ()
—1299.,6 0 —1192,4
200,8 188,8 263,6
SO3qp + COp — SOy + CO2
-395,8 -110,5 -296,9 -393,5
256,7 197,5 248,1 213,7

0. HpI/IMCpHHC 3aJ1a4M 10 TeMe «XHUMHUUYECKOE PaBHOBECHC. PacueT KOHCTaHTHI PaBHOBCCHUSA.

9.1. Beruucinrs KOHCTAHTY PaBHOBECH PCAKIIUN IIPU CTAHAAPTHBIX YCIIOBUAX, HCIIOJIB3Ys

CIIPpaBOYHBIC JAHHBIC:

40



2C0r + O2¢p <« 2CO2
AHOO@, kJI>x/Monb -110,5 0 -393,5
S, JIx/K-Monb 197,5 205,0 213,7
Kak cMecTuTcst paBHOBECHE IIPH MOBBIIICHUU TEMITEPATyPhl, CHIDKCHUH JIaBJICHUS B CUCTEME U
MOBBIIICHUH KOHIIEHTpAUK Kuciaopoa? OTBET 000CHOBATH.

9.2. BBIYHMCINTD KOHCTAaHTY PaBHOBECHUS PEAKIIUHU TPU CTAHJAAPTHBIX YCIOBUSX, HCIIOJB3YS
CIIPaBOYHBIC TAHHEIC:
2SO0y + O <« 2S0s3(
AH g, kJIK/MOTB -296,9 0 -395,8
S°, Tx/K-Momb 248,1 205,0 256,7
Kak cmecTuTcst paBHOBECHE MPH MOBBIICHUN TEMIIEPATYPhI U TABJICHUS B CUCTEME U CHHKCHHUU
KOHIIEHTpauu kuciuopoaa? OTeer 000CHOBATH.

9.3. BBIMHCIUTH KOHCTAHTY PAaBHOBECHSI PEAKIIUU TIPHU CTAHJAAPTHBIX YCIOBUSAX, HUCIOJB3YS
CIIPABOYHBIC JTAHHBIC:
2CO0w + 2Haqy <« CHsp + CO2qp
AHooﬁp,, kJI>x/Monb -110,5 0 -74.8 -393,5
S°, Ix/K-Momb 197,5 130,5 186,3 2137
Kak cmectuTcst paBHOBECHE TIPHU CHUIKCHHUH TEMIIEPATYPHI, TOBBIIICHUH JIaBJICHUS B CHCTEME U
MOBBILICHUH KOHIIEHTPALIUU YIIIeKUCIIoro raza? OTeeT 000CHOBATS.

9.4. BpIUMCIUTH KOHCTAHTY PAaBHOBECHUS PEaKIMU TPH CTAHAAPTHBIX YCIOBUSIX, WCIIONB3YS
CIpaBOYHBIC TaHHBIE!
2Cq + O2p — 2 CO
AHC5p., kJT5K/MONB 0 0 -110,5
SO, Iix/K-Moub 5,7 205,0 197,7
[IpemioxxuTe onTUMaNbHOE U3MEHEHHE apaMeTPOB CUCTEMBI (C, T U p) Ui yBEeTHMUEHUS
BBIXO/1a MPOyKTa peakuuu. OTBeT 000CHOBATH.

10. IlpumepHsle 3a1a4n 110 Teme «PacueT TepMOIMHAMHUECKUX CBOMCTB PacTBOPOB»

1. TIpurorosuts 120 mn 5 % pactBopa cynbdara menu (II) (mnoruocts 1,04 r/mi1) u paccuuTaTh Bee
€ro KOJUIMTaTUBHBIE CBOKCTBA. [IpUHATH CTENEHb 2IEKTPOIIMTHYECKON JUCCOLMAIUU PAaBHOM 1.

2. IpuroroButs 65 mi 8,5 % pacTBopa XJ0puaa aTrOMUHAS (TUIOTHOCTH 1,05 T/MJT) M paccuuTaTh
BCE €0 KOJUIMTaTUBHBIE CBOWCTBA. [I[pUHATH CTENEHB 3JIEKTPOIMTUYECKON JUCCOLMAIIUN PABHON
1.

3. Ipurorouts 50 M 0,05 M pactBopa HUTpaTa adtoMuHUA (TI0THOCTH 1,03 T/MJT) M paccuuTarth
BCE €r0 KOJUIMTaTHBHbIE CBOMCTBA. [IpUHATH CTENEHD AIEKTPOIINTUYECKON TUCCOLUALIMY PAaBHON
1.

4. TIpuroroButs 100 mu 0,2 M pacTBOpa HUTpaTa IUHKA (IUIOTHOCTH 1,03 T/MIT) U paccuuTaTh BCe
€ro KOJUIMTaTUBHBIE CBOKCTBA. [IpUHATH CTENEHb 2IEKTPOIIUTHYECKON JUCCOLMAIIUU PAaBHOM 1.

5. IlIpurorouts 200 mi 0,15 M pactBopa xnopuna 6apus (miotHocts 1,05 r/min) 1 paccunuTaTh Bee
€ro KOJUIMTaTUBHBIE CBOKCTBA. [IpUHATH CTENEHb 2IEKTPOIIUTHYECKON JUCCOLMAIIUU PAaBHOM 1.

11. IlpumepHsle 3a1a4n 110 TeMe «PacueTsl B KOHIYKTOMETPHH
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Bbluncauth CTEneHb AUCCOIMAUMM M KOHCTaHTy aucconuanuu 0,05 M pacTtBopa yKCYCHOM
KHCJIOTBI, €CIIU y/I€JIbHASI 3JIEKTPOIIPOBOIHOCTH 3TOTO PAacTBOpA paBHA 370 - 10 Cm/em,
a ko (H") = 349,8 Cm-cM?/Moib; Ao (CH3COO ™) = 40,9 Cm-cM?/MOITh.
BeruucnauTe crenenp guccouranuu M KoHCTaHTy nucconuanuu 0,025 M pactBopa yKCyCHOM
KHUCJIOTBI, €CJIA YJETIbHAs JIEKTPOIPOBOJHOCTH ATOI0 PaCTBOPA paBHA 235 - 10 Cm/em,
a o (H") = 349,8 Cm-cm?/Moitb; Ao (CH3COO ™) =40,9 CM-cm?/Mob.
Beruncnuth creneHp aucconuanuu U KoHctanty auccormanuu 0,002 M pacTtBopa yKCyCHOM
KHCJIOTBI, €CIIU YJI€JIbHAs 3JIEKTPOIIPOBOAHOCTH ATOIO PacTBOpa paBHa 62,4 - 10° Cm/cm,
a o (H") = 349,8 Cm-cM?/Moib; Ao (CH3COO ) = 40,9 Cm-cM?/MOTIb.
Beruucnuth creneHp aucconuanud M KoHctanty auccoruanuu 0,003 M pactBopa ykcycHOU
KHCJIOTBI, €CIIU yJE€JbHAsl 3JIEKTPOIIPOBOAHOCTL ATOI'O pacTBOpa paBHA 85,2 - 10 Cwm/cm,
a ko (H") = 349,8 Cm-cM?/Moib; Ao (CH3COO ) = 40,9 Cm-cM?/MOITh.
Beruucnauts crenenp auccounanuu U koHctanty nucconuanuu 0,004 M pactBopa yKCyCHOM
KHUCJIOTBI, €CIIA YAEIbHAs AIEKTPOIPOBOJHOCTh 3TOr0 pacTBOpa paBHA 96,7 - 10 Cm/cwm,
a o (H") = 349,8 Cm-cm?/Moib; Ao (CH3COO ™) =40,9 Cm-cm?/MoTb.

12. HpI/IMepHHe 3a7a4M 1o TeMe «l aTbBaHUYECKHUI DJIEMEHT. BHGKTPO,I[HLIC IIOTCHI U AJIbD)»

1.

CocTaBUTh MEAHO-IIMHKOBBIN raJIbBAaHUYECKUI 3JIEMEHT U U300pa3uTh ero Ha pucyHke. Hanucatsb
YpaBHEHHsI DJIEKTPOAHBIX M TOKOOOpa3ymomiell peakuuid, MPOTEKAIIUX B MEIHO-IIMHKOBOM
raJIbBAaHUYECKOM 3J1eMeHTe. COCTaBUTh IEKTPOXUMHUUYECKYIO LIENb, YKa3aTh CKaYKU [TOTEHLIMAIA
Ha TpaHUIAX pas3jena ATOro TrajlbBAHUYECKOTO d3jeMeHTa. Paccumrtars crangaptayio J/C u
paboty snementa B Buae AG , eciu E® 202120 = — 0,763 B;  E° c®*/cy® = + 0,337 B.
CocTaBUTbh METHO-KEJIE3HBIN ralbBAaHUUECKUH 2JIEMEHT U N300pa3uTh €ro Ha pucyHke. Hanucathb
YpaBHEHMs SJIEKTPOAHBIX U TOKOOOpa3yrolled peakuuil, MpOTEeKarollUX B MEIHO-XKEJIe3HOM
rajlbBaHU4YecKoM 3ieMeHTe. COCTaBUTh NEKTPOXUMUYECKYIO 1IEMb, YKa3aTh CKaYKU MMOTEHIIMaIa
Ha IpaHULAX pasjiena 3TOro rajJbBaHMYECKOro 3jeMeHTa. Paccumtars cranpaptHyro O/JC u
pa6ory anementa B Buae AG , ecrm E° re?lre® = — 0,440 B;  E%cu®/c® = + 0,337 B.
CocTaBUTh MEIHO-MapraHIEBbI TaJbBaHUYECKUH >JE€MEHT M M300pa3uTh €ro Ha PHCYHKE.
Hanucats ypaBHEHMsI 3J€KTPOJHBIX M TOKOOOpa3yrollled peakiil, MPOTEeKAIOINUX B MEIHO-
MapraHi€BOM TaJbBaHMYECKOM »3jeMeHTe. COCTaBUTh JIIEKTPOXMMHUYECKYIO L€b, YKa3aTb
CKayK{ MOTEHIIMaja Ha TpaHHUIax pasfelia 3TOro rajibBaHMYECKOro 3jeMeHTa. Paccuurtarth
crangaptayio DJIC u paboty snementa B Buge AG , ecmu EO mn?*/mn® = — 1,180 B;  E% c/®*/cy®
= +0,337 B.

CocTaBUTh METHO-THTAHOBBIM TalbBaHUYECKUH 3JEMEHT M H300pa3uTh €ro Ha pPHCYHKE.
Hanucats ypaBHEHMsI 3J€KTPOJHBIX M TOKOOOpa3yroIlled peakifil, MPOTEeKAOINUX B MEIHO-
TUTAHOBOM T'aJIbBAHNYECKOM 3J1eMeHTe. COCTaBUTh IEKTPOXUMHUUYECKYIO LIETb, YKa3aTh CKauKU
MOTEHIIMaja Ha FPaHULaX pasjiena 3TOro rajlbBaHUYECKOro 3JieMeHTa. PaccuuTarh craHAapTHYIO
3/1C u paboty snementa B Buae AG , ecnu E0 re?tlre® = — 1,628 B;  E°c/®/c® = +0,337
B.

CocTaBUTh MEHO-XPOMOBBIN TaTbBAHUYECKUI 3JIEMEHT U U300pa3uTh €ro Ha pucyHke. Hanucatsb
YpaBHEHHSI DJIEKTPOJHBIX M TOKOOOpa3yrolied peakiuil, MpOTeKaloUMX B MEAHO-XPOMOBOM
raJlbBaHUYECKOM 3JieMeHTe. COCTaBUTh IEKTPOXUMHUUYECKYIO LIENb, YKa3aTh CKaYKU [TOTEHIIMAIa
Ha TpaHUIaX paszjena 3TOro rajlbBAHUYECKOTo 3jemMeHTa. Paccumrars crangaptHyro J/1C u
paboty anemenTa B Buae AG , ecnu E°c®*le® = —0,744B;  E%ci®/c® = +0,337 B.

8.4. Py0e:xxHblil KOHTPOJIb 3HAHUM
(m1s1 popmMupoBaHusi KoMneTeHIuH OIK-2)
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8.4.1. duzuveckass xumus. 2 ceMecTp.

3AJAHUSA
K npoBeleHuI0 1-0i pyOe:kHOM aTTecTallUU

TEOPETUYECKHUE BOIIPOCHI

[TpenmMeT u3yuenus TepMoAMHAMUKN. OCHOBHBIE ITOHATHSI B TEPMOJIUHAMUKE:!
TEpPMOJIMHAMHUYECKas CUCTEMA, (pa3a, KOMIIOHEHT, TEPMOJUHAMUYECKHE TapaMETPBHI.
TepMoauHAMUYECKHE TPOIECCHI U MX KITaCCU(PUKAIIHSL.

HyneBoe Hayasio TepMOAMHAMUKH. Y PaBHEHUE COCTOSIHHUS.

Tennora, pabota, QyHKIUU COCTOSHHUSL.

Buytpennsis sHeprus. DHTAIbIUS.

[TepBoe Hauano TepMoOAMHAMUKU. TerI0eMKOCTb.

Tepmoxumus. Ternoblie 3¢ deKThl XUMUYECKUX peakiuii. 3akoH ['ecca u ero cieacTBusl.
Cranpaptaeie ycnous. 3akoH Kupxroda.

[Mpeamnoceuiku u GOpMYITUPOBKH BTOPOTO HaYaja TEPMOAUMHAMHUKH.

. DHTPONUS U TEPMOJUHAMUYECKASI BEPOATHOCTb.

. DHTpOIHUS U BO3MOKHOCTh CaMOIPOM3BOJIBLHOIO IIpOLECca.

. TpeTpe Hauan0 TepMOAMHAMUKHU. AOCOIIOTHBIN HYNIb TEMIIEPATYPHI.

. Oneprus ['nb6ca u sneprus ['enbmronsua. Kputepun paBHOBECHBIX M CAMOIIPOU3BOJIbHBIX

nporeccoB. YpaBHeHus [ u66ca — ['enbmrosbiia.

XUMHUYECKUH MOTEHIIMAI, €TO 3aBUCUMOCTh OT TEMIIEPATyPhl M JaBJICHUSI.

Xumnueckoe paBHoBecre. KoHcTaHThI paBHOBECHS. 3aKOH JEHCTBYIOLIUX Macc.
PaBHOBecHe /17151 TETEPOTeHHBIX XUMUYECKUX PEAKIMIA U TSl HEUICATBHBIX CHCTEM.
@DYruTUBHOCTh M aKTUBHOCTb.

CMmernieHne XuMHIECKOTo paBHOBecHs. DaKTOPHI, BIMSIOIINE HA CMEIICHHE PABHOBECHSI.
da3oBoe paBHOBecHe U (pa3oBbie nepexosl. [IpaBuio a3 I'n66ca.

dazoBble quarpaMmel. Jlnarpamma coctosiHUs BOIbI. OCHOBBI TEPMHYECKOTO aHAIIN3A.

IMPAKTUYECKHE BOIIPOCHI

CyIHOCTh KATOPUMETPUIECKOTO METOIa OTPEICTICHHS TETUIOTHI PACTBOPEHUS BEIIECTB B
pacTBopuUTEIe.

Omnpenenenne TEIIOTH IHAPATO00PA30BAHUS KPUCTAIUIOTHAPATOB Ha IPUMEpe
KpHUCTaIoryipara cyibdara Meu.

BrnusiHre KOHIIEHTpAlMK BEUIECTB, YIaCTBYIOIINX B PEAKIINU, HA CMEIIEHHE PABHOBECHSI.
[TpuBecTH mpuMepsI O MaTepUaiaM J1adbopaTopHO paboTHI.

TernoTa pacTBOPEHHS COIM M TEIJIOTa THAPATO00PA30BAHUS.

BnusiHue Temnepatypsl U KUCIIOTHOCTH CPeibl Ha CMEIIEHHE XUMUYECKOTO paBHOBECHS.
[TpuBecTu npumepsl 1o MaTepuaiaM J1adopaTopHO pabOTHI.

Ha xakyro BenMUuHY pa3IuyaroTCs:

a) PHTAJIBITHS OT BHYTPEHHEH SHEPTHUH;

0) sHeprus I'enbMrosbiia OT BHYTPEHHEH SHEPTuH;

B) sHeprus ['md0ca ot snepruu ['enbMromnbua;

T') Ter1oBbIe 3(h(HEKTHI TP MOCTOSIHHOM JaBJIEHUH U IOCTOSTHHOM 00BbeMe.

Kakoii cMbICTT IMEIOT 3HAKH «IUTIOC» WITH «MHHYC) TIepe]l TEPMOJMTHAMUYECKIMU
BEJIMYMHAMU: TEIJIOTON, pabOTON, N3MEHEHUEM BHYTPEHHEH HEPruM, U3MEHEHHEM
SHTAJIBITHN, H3MEHEHUEM YHTPOITHH.

. Paccunrats TemnoBoii 3¢ ekt peakiun 00pa3zoBaHus KPUCTAIIIOTHIpaTa
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9.

10.

11.

12.

13.

14.

B

MgSOq4 (1) + 7 H20 (x) — MgSOs - 7H20 ()

€CIIM U3BECTHBI TEIUIOTHI pacTBopeHnst MgSQOs:  AH? = - 84,935 x/Ix/Moub;
u MgSOs - 7H,0: AH® = 16,108 xJ]x/Monb
Vkaxure 3HaK AS Ui peakiuii 1 BO3MOKHOCTh MX MPOTEKAHUS B H30JIMPOBAHHON
cucTeme:
a)NHsy + HClgy — NH4Cl;
06) COClhq;y — CO@p + Chm;
B) PClz;y + Chy — PClsq.
Omnpenenute BO3MOXHOCTh CAMOIIPOU3BOJIBHOTO MTPOTEKAHHS ITPUA CTAHIAPTHBIX
YCIOBUSIX PEAKIIHH, I KOTOPBIX:
a) AH® = - 50 x/lx/momb; AS® = 18 JI/K - Monb;
6) AH® = 40 x/Ix/momnb; AS? = -30 JIx/K - Moub;
B) AH® = - 72 kJx/Momb; AS? = -20 JIx/K - Moib.
PaccunraiiTe KOHCTAaHTY paBHOBECHS U MICXO/IHBIC KOHIICHTPAIINH
okcuna azora (II) u kucnopoaa st 00paTUMON peakiuu:
2NOr + 029 < 2NO2(y,
€CIIU B COCTOSTHMH PaBHOBECHSI PABHOBECHBIC KOHIICHTPAIMH BEIIECTB PABHBI:
okcuy azora (II) — 0,056 monb/it; kucnopox — 0,02 monw/i; okenp azora (IV) — 0,044
MOJIB/JI. B KakoM HarpaBlieHHH MTPOTEKACT JaHHAs peakius (OLICHUTE MOJIOKCHHE
paBHOBeCHsT)?
HauanbHble KOHIICHTPAILMU BOJOPO/A U oaa paBHbI cooTBeTcTBeHHO 0,2 11 0,1
MoJib/11. Tlocie ycTaHOBICHHSI paBHOBECHS KOHIIGHTpAIHsl ioxoBoaopoaa pasHa 0,08
MOJIb/JI. BBIMHCIUTh KOHCTAHTY PaBHOBECHS U PABHOBECHBIC KOHIICHTPAIHH
BOJIOPOJIa U MOJA.
Bbruuciuth yncio a3, KOMIIOHEHTOB H CTEIIEHEH CBOOOIBI B CUCTEME, COCTOSIIICH U3 BOJTHOTO
pacTBopa, coiepKaIero cyiabdar HaTpUs U XJIOPU HATPHS, TAPOB BOJIBI M KPUCTAIUIOB JIb/IA.
[TpennoxuTe oNnTUMAIbHOE H3MEHEHHE TEPMOJUHAMHYECKHUX TapaMeTpoB (TeMIieparypa,
KOHIICHTPAITUs, JIABJICHUE) JUTS YBEIIMUSHUS BBIXO0/1a IPOIYKTOB PEAKITHH:
2HS¢y + 3020 <« 2SO + 2H0¢y; AH? < 0
2NH3; ¢y Nogy + 3Hhg; AH® > 0.

3AJIAHUSA
K NPOBe/CHUIO 2-0i1 py0e:kHOIl aTTecTanuu

TEOPETUYECKHE BOITPOCHI

OO6mass xapakTtepuctuka pactBopoB. Kiaccubukanus pactBopoB. CrnocoObl BbIpaXeHHs
KOHIIEHTPALlUH pacCTBOPOB.

KomnuraTuBHble CBOWCTBA HACANBHBIX PAcTBOPOB: 3aKOH Payns, ocMOC M OCMOTHYECKOE
JlaBJICHHE.

KomnuraTuBHbIE CBOWCTBA HICAbHBIX PACTBOPOB: IMOBBIINICHUE TEMIIEPATypbl KHIICHUS W
MOHMKEHUE TeMIIEpaTyphl 3aMep3aHus pacTBOPOB.

Oco0eHHOCTH BOAHBIX PACTBOPOB 3JIEKTPOIUTOB. M30TOHNYEeCKuiT K03 PUIIHEHT.
DJEeKTPONPOBOJAHOCTh  PAaCTBOPOB  AJIEKTPOJIMTOB:  yJeNbHAas, MOJbHAs, MOJIbHAs IMpH
0eCKOHEYHOM pa30aBJICHUU.

[ToaBM>XHOCTH MOHOB M YKciIa epeHoca. 3akoH Konbpayima.

CunpHble U ci1abble JIEKTPOJIUTHI: AKTUBHOCTh, HOHHAS CHJIa, KOO PUIIMEHT aKTUBHOCTH,
KOHCTaHTa U CTENEeHb JUCCOIMALNU c1ab0ro JIEKTPOIIHUTA.

KonnykTomeTpudeckoe orpeeieHue CTeTeH! JUCCONUAIH i KOHCTAHTHI UCCOIUAIIH CITa0bIX
AIIEKTPOJIUTOB.

DJIEKTPUIECKU TIOTSHIIMAI U MEXaHU3M €r0 BOSHUKHOBEHHS.
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

o

No o

10.
11.
12.
13.

14.

15.

16.
17.

YcTpoiicTBO 1 paboTa rajlbBAaHUYECKOT0 JIEMEHTA. DIEKTPOABIKYILAS CHJIA.

CrangapTHBIN BOJOPOIHBIN AIEKTPOJ U €0 YCTPOHCTBO.

CraHgapTHbIE 31EKTPOAHBIE MOTEHIMAIBL. Psii HanpskeHul aneMeHToB. Y paBHeHue HepHera.
DIIEKTPOAbL, INEKTPOXUMUYECKHE LIETTH U XUMUYECKHE UCTOYHUKH TOKA.

[ToreHMOMETPUS U TOTEHIIUOMETPUUECKOE TUTPOBAHHUE.

OCHOBHBIE TNPECTABICHUS XUMHUYECKON KUHETUKH. MOJIEKYISIpHOCTh M MOPSAOK PEaKIIMH.
Kunernueckue ypaBHEHUS.

MexaHu3M XMMHUYECKMX pEaKUMil. DHeprusi akTHUBaUMHM. YpaBHEHHE AppeHuyca. BiusHue
TEMIEPATYPbI HA CKOPOCTh XUMHUUYECKOHN peakLuu.

AKTUBHUPOBAHHBIN KOMIUIEKC U CTEPUYECKUH (HaKTop.

Karanu3z. Tunsl kaTanusa. MexaHu3M KaTaTUTUYECKUX PEAKLIHM.

depMEeHTaTUBHBIN KAaTallUu3 U €ro IPUMEHEHHE.

ITPAKTUYECKHUE BOITPOCHI

Pemenne 3amau mo remam Ne 5-8.
8.4.2. Kosstongnas xumus. 3 cemecTp

3AJIAHUSA
K MpoBeieHUuI0 1-0i pyOexHOH aTTecTanuu

TEOPETUYECKHUE BOIIPOCHI

Konnounnnas XxuMus kak Hayka 0 IOBEPXHOCTHBIX SIBJIEHUSX U TUCHEPCHBIX cucTeMax. OCHOBHbIE
HOHATUS B KOJUIOWAHON XMMHMHU: nucnepcHas (aza, TUCHEPCHOHHAs cpela, TeTepOreHHOCTh U
JUCIIEPCHOCTD, yJI€JbHasi HIOBEPXHOCTb.

Knaccudukanus qucnepcusix cucreM (1V tuna).

[ToBepxHOCTHOE HATSYKEHUE U TOBEPXHOCTHAS YHEPIHSL.

BHyTpeHHsIs ~ ynenbHas TOBEpXHOCTHas  dHeprus. YpaBHeHue [uO6ca-I'enpmromnbia.
3aBUCHUMOCTh IOBEPXHOCTHOT'O HATSKEHUSI OT TEMIIEPATypBhI.

ITpoueccrl caMONIPOU3BOJIBHOIO YMEHBIIEHUS TIOBEPXHOCTHON YHEPTHH.

Ancop6uusti. OCHOBHBIE IOHSITUS U OTIPEIETICHUS.

dyHnaMeHTaIbHOE afcopOIMoHHOE yYpaBHeHHe [ mo60ca. 'm60coBcKkas acopOuus st pacCTBOPOB
Y Ta30B.

[ToBepxHOCTHAsE  aKTMBHOCTh. IlOBEpXHOCTHO-aKTHBHBIE U  IOBEPXHOCTHO-UHAKTUBHBIC
BELIECTBA.

Knaccudpukanus [IAB u ux npumenenue. CtpoeHue u pasmep MojieKkyn kKojutouaHbix ITAB.
Munemioobpa3zoBaHue.

ComoOunu3anust B pactBopax KoJutonaHbix [IAB. Mexanusm MOIIero 1eicTBusl.

Ancop6uus [TAB. Ypasuenue Hlumkosckoro. [TpaBuno Jrokno-Tpay0e.

VYpaBHeHue uzorepmsl agcopouuu Opeiinannxa. Pacyer KOHCTaHT B ypaBHEHHH.

Teopuss MOHOMOJIEKYJsipHON azacopOruu JleHrMiopa. YpaBHEHHE M30TEpMBI aJcopOLUU
Jlenrmriopa.

CnenctBust u3 ypaBHeHus Jlenrmiopa. Pacuer BemmunH A~ u K. Onpenenenue ynenbHOU
MOBEPXHOCTU MOPOIIKOB.

3aKOHOMEPHOCTH M OCOOCHHOCTH MOJEKYJIspHOH anacopOuuu w3 pactBopoB. [IpaBuio
ypaBHUBaHus nojisipHoctu Pebunnepa. Opuenrtanus mosekysn [IAB Ha rpanure pazzaena das.
Honnas ancopOuus u e€ 3akoHomepHocTH. JInotponnsie psaabl. [Ipauio Ilanera-dasuca.
HNonooOmeHHast agcopbumst U e€ 3akoHOMepHOCTH. YpaBHeHue Hukomibckoro. Ilpuponnsie n
CUHTETHUYECKNE UOHUTHI.
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18.

19.

20.

21.
22.

23.
24.

wnN e

[IpuMeHeHHE TPOLIECCOB MOJEKYJSPHOM, MOHHOW M HMOHOOOMEHHOH axcopOuuu. IlpuHimn
xpomarorpadumu.

YeronuuBoCTh aucnepcHsIx cucteM 1o IleckoBy. TepmoanHamMudeckue OCHOBBI YCTOWYHUBOCTH.
JInodunsHbIe M MTMOPOOHBIE TUCTIEPCHBIC CUCTEMBI.

CriocoObl  MONTydyeHHs AMCIEPCHBIX CUCTeM: (U3MYecKas M XUMHYecKas KOHJCHCAIHs,
JIUcIieprupoBanue u nenrtusamnus. dddext PeOunnepa.

OuncTKa KOJUIOMIHBIX CUCTEM: JHAN3, SJCKTPOIUAIN3 U YIbTPpa(UIbTpaIys.

OMynbcud, X Kiaccubukanus. TUIBl 3MyIbraTopoB. MexaHU3M CTaOWIM3alUU TPSIMBIX U
00paTHBIX 3MyJibcHii ¢ moMotibio [TAB.

Yucno I'JIb nns ITAB. O6pamenue a3 smynbcuit. [IpumeHeHne amMynbcuid.

[1ensl, ux mosyyeHue u cBoicTBa. Mexanusm obpazoBanus nen. @noramnus. [IpumeHenue new.

INPAKTUYECKHE BOITPOCHI

[Tomyuenue MMOGUIBHBIX KOJUIOUAHBIX pacTBOpoB. [Ipumepsl.

[Tonydyenne nMOQPOOHBIX KOJUIOWAHBIX PACTBOPOB METOAOM (U3UYECKOH KOHICHCAIIHH.
[Tpumepsr.

[Tonydenne nuO(OOHBIX KOJUIOMIHBIX pPACTBOPOB METOJOM XHMHYECKOH KOHICHCAIIHH.
[Tpumepsr.

[Tonydyenne nrO(OOHBIX KOJUIOMAHBIX PACTBOPOB METOAOM AHMCIEPTUPOBAHUS, B TOM YHCIIE,
MeTtoaoM nentu3zanuu. [pumepsl. Dddext PeOunnepa.

Omynbenu. [lomyuenue ycroiunBbix amyabscuil. [Ipumepsr.

Omynbscun. Onpezaenenue Tuna smynbcuil. O6parienue a3z smynabeuid. [pumepsr.

Ilensl. [lonydeHnue neH U u3yyeHue ux cBOMCTB. IIpumepsl.

H3mepeHne moBepXHOCTHOTO HATSHKEHUS KUAKOCTel MeTofoM Pebunaepa.

N3mepeHre NOBEpXHOCTHOTO HATSHKEHUS KUIKOCTEH METOOM KaIlMJUISIPHOTO MOAHATHS.

. I/I3MepeHHe IMMOBCPXHOCTHOT'O HATSAXKCHUA JKUIKOCTEH METOI0M OTpbIBa KOJIbLIA.
. I/ISMepeHI/Ie IMMOBEPXHOCTHOT'O HATSXKCHUA }I(HI[KOCTeﬁ CTAIarMOMCTPHUYCCKUM METOIOM.
. OHpe,I[CJ'ICHI/IC TCIIJIOTHI O6pa30BaHI/IH MMOBCPXHOCTU U MMOJTHOM HOBCpXHOCTHOﬁ SHEPruu

wuakocrteit (Ha npumepe C2HsOH).

. Onpenenenne KKM B pactBopax [TAB (Ha mpumMepe oneata HaTpus).
. U3ydeHnne ancopOuuy yKCYCHOM KHCIIOTHI Ha TOBEPXHOCTH aKTUBHpPOBaHHOro yris. Pacuer

K03 pureHTOoB B ypaBHeHUU Dpelinanuxa.

3AJAHUA
K MPOBEIEHNI0 2-0ii pyOexkHOil aTTecTalumn

TEOPETUYECKHE BOITPOCHI

CTpyKTypHO-MEXaHUYECKUE CBOMCTBA AUCIIEPCHBIX cucTeM. OCHOBHBIE TOHATHS
peonoruu. 3akons! ['yka u HeroToHa. BsizkocTh 1 kitaccuukanus sXuaKocTei.
VYpasuenue OctBanpaa-Beinsa. Ypasuenue Ilyazeitnns. YpaBHenue DUHIITEHHA U YCJIOBHUS €0
IIPUMEHEHHUS.
CrtpykTypooOpa3oBaHue B JAUCIEPCHBIX cucTeMax. KoaryisiuoHHble U KOHIEHCAlMOHHO-
KPHUCTaJNTU3AI[MOHHBIE CTPYKTYpPBI, YCIOBUS UX 00pa30BaHMsI U CBOWCTBA.
Bs3kocTh CTpyKTypHpOBaHHBIX cucTeM. YpaBHeHue llIBenoBa-bunrama. Ilpenen texydectn.
Peonoruueckne KpuBble CTPYKTYPHUPOBAHHBIX XUAKOCTEH 1o PeGunnepy.
JIBOMHOM 3JIEKTPUYECKHM CII0M U MEXaHU3MBI ero oOpa3oBanus. [Ipumepsr.
CrpoeHue ABOWHOro 3neKTpuueckoro cios. Pacnpenenenune noreHumana B JIDC. dPaxropsl,
Brusttonre Ha TonuuHy J[9C. CTpoeHre KOUTOUIHBIX MULIEIUT THO()OOHBIX AUCTIEPCHBIX CUCTEM
Ha npumepe 30511 AgJ.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

N

DNEKTPOKMHETUYECKUE SIBJICHUSI.

DJIEKTPOKMHETUYECKUN MOTeHIMaN. YpaBHEeHHE ['enbmromnbia-CMOIyXOBCKOIO U YCIOBHUS €ro
MPUMEHEHUS.

Koarymsiuus nnodo06HbIx qucnepcHbIx cucteM. Teopus koarynsauun CMoiyxoBckoro. beictpast u
MeJIeHHas Koaryisinuud. KoHCTaHThI CKOPOCTH KOAryJIsiiiHU.

OcnoBel Teopun JIDO. [loreHiumanbHass KpuBas CUJI OTTAJIKUBAHUS W TPUTSHKEHUS MEKIY
YacTUI[AMHU.

TepMoanHaMuyeckue U KHHETHYECKHUE (DaKTOPbl YCTOMUYUBOCTH TUCIIEPCHBIX CUCTEM.
3aKOHOMEPHOCTH KOAryJsiiii TUAPO(OOHBIX TUCHEPCHBIX CHCTEM JJeKTposnmtaMu. [IpaBumiio
[lyneue-I'apau.  He#lTpanuzammoHHas W KOHIEHTpPALMOHHAs — Koaryssiuus.  SIBieHue
HEIMPaBUJIBHBIX PATOB. AHTAarOHU3M U CHHEPTU3M 3JIEKTPOJIUTOB.

Anre3us u kore3us. YpapHenue J(ronpe. MexaHu3M MpoueccoB ajre3u.

CmauuBanue. Kpaesoit yron cmaunBanus. 3akoH FOHra. Ypasuenue [ronpe-tOnra.
I'unpodunsueie u ruapodoOHbIE TOBEPXHOCTH MPHU CMAUYMBAHUU KUAKOCTAMU TBEPJBIX TEI.
Bnusiaue ITAB Ha cMaunBaHue. PacTekanue *KuJIKOCTH.

MonekynsapHO-KMHETUYECKHUE CBONCTBA IUCIEPCHBIX cUCTeM. BpoyHOBCKOE ABM)KEHHE M €ro
MOJIEKYJIIpHO-KUHETUYECKast mpupoaa. CpelHuii KBaApaTUUHbIN CIBUT.

Huddy3us B mucnepcubix cucremax. Koapdumuent muddysun. YpaBHeHue ODiHIITEHHA.
VYpasHenue DitHiTeiiHa — CMOJIYyXOBCKOTO.

OcmoTuueckoe JaBieHHe 30J€H, ero pacueT, ero 0COOEHHOCTH.
CemumenTanuonHo-1uddy3noHHoe paBHOBecue. YpaHenue Jlarutaca-lIleppena. OcHOBBI
CEIMMEHTAlMOHHOT 0 aHanu3a. Y paBHeHue CTokca U yCIoBHS ero npuMeHeHus. Pacuet paguycos
YaCTHUI AUCTIEPCHOU (pa3bl CycrieH3ui.

OnTuueckre CBOMCTBA KOJUIOMAHBIX CHUCTEM: paccesiHue cBeTa, dhdext Tunmansa. YpaBHeHue
Panes n ero ananms.

OnTudeckre METOJbl UCCIENOBAHUS TUCIEPCHBIX CUCTEM: YIBTPAMHKPOCKOIUS, dIEKTPOHHAS
MUKPOCKOIHS, HePEITOMETPHUS, TYPOUTUMETPHSL.

Anpo3onu, ux KinaccuuKkaims, mojryueHue, CBONCTBA.

Meroas! paszpyuenus aspo3oneil. [Ipaktudeckoe 3HaueHUE a3po301€eil. B3pbeIBeI a3po30iIei.
[Topomiku 1 X CBONCTBA: TeUEHUE, pacHblIeHHE, (DIyHIu3alns, TpaHyIUPOBaHUE.
BricokoMoekysipHbIe COeTMHEHUS, UX TOJTyYE€HUE U OCHOBHBIE (PU3HKO-XUMHUECKHE CBOMCTBA.
DIaCTUYHOCTH U IUIACTUYHOCTh MOJUMEPOB, UX ByJIKaHu3aus. [Ipumepsl.
BricokoMoneKysipHbIe  DJIEKTPOIUTHI, HMX Kiaccuukaius, CBOMCTBA. M3035ekTprueckoe
COCTOSIHUE OEJKOB.

B3aumoselicTBue noarMMepoB ¢ pacTBOpUTeNeM: Ha0yXaHue, BbICaIUBaHKe, CTYJHEOOpa30BaHUeE,
CHUHEPE3HC.

INPAKTUYECKHE BOITPOCHI

YCTpoiCTBO KAMMIUIIPHOTO BUCKO3UMETPA M PAcueT BS3KOCTH HBEOTOHOBCKHX JKUJIKOCTEH IO
ypaBHeHuto [lyaszenns.

W3mepeHue BSI3KOCTH )KHUIKOCTEH C MOMOIIBIO KAMJLIIPHOTO BUCKO3UMETpA.

Bsiskocts  mHOGMIABHBIX M JAHO(OOHBIX JUCIEPCHBIX CHCTEM. 3aBHCHMOCTH  BSI3KOCTH
JUOQUIBHBIX JIUCIEPCHBIX CHUCTEM OT KOHIICHTPAIMU JUCIEPCHOU (a3bl, TeMIIEpaTypbl U
MPUCYTCTBHUS 3JICKTPOJIUTOB.

W3yuenue koarynsiuu 305 ruapokcuaa sxesesa ssekrpoauramu: KCI, KoSOs, Ks[Fe(CN)gl.
OmnpeneneHre MOPOroB KOArYJISIIUH HIEKTPOIUTOB.

W3yueHne crabun3aiiy 3051 THAPOKCHIA JKeJie3a C TIOMOIIbI0 PACTBOpA JKeJaTHHA. 3alluTHOE
YHUCJIO CTabMIM3aTopa.

OCHOBBI CEMMEHTAIIMOHHOTO aHanu3a. OmnpeeieHre pajuycoB YacTHUI[ JIUCIEPCHOM a3kl
CYCIIEH3U.
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7. DKCIIepUMEHTAIbHOE OTIpEICIICHUE (bpaKIMOHHOTO cocTaBa  MOPOIIKOB.METOJIOM
CETMMEHTAIIMOHHOTO aHAJIN3a B IPABUTAI[HOHHOM I0JIE.

N3ydenue auiextpodopesa ruipo30iis THAPOKCHIA KeTlesa.

9. OmnpeneneHue 3IEKTPOKUHETHUECKOTO MOTEHIMAIAa METOIOM 3JIeKTpodopesa.

10. Ompenenenue crenenu Habyxanus BMC mo macce u o0nemy.

11. OmpezeneHne U303IEKTPHUCCKON TOUYKH aM(POTEPHOTO MOTHIICKTPOIIUTA.

12. 3aBucumocTh creneHn HabyxaHus nosmMmepa ot pH cpebl U IPUCYTCTBUS SJISKTPOIUTOB.

o

IIpumeps! TECTOBBIX 3aaHUI JAJI KOHTPOJIS 3HAHUI, IOATOTOBKH
K PyOeKHbIM aTTeCTAUAM
(m1st popmMupoBaHUsI KOMIeTeHIHH OIIK-2)

Buvibepume ooun npasunvuwiii omeem

2 cemecTp «PU3HYeCKAsT XUMHUD)

Kakoli 3aKkoH oTpaxaeT cBsA3b MEKIy pabOTOM, TEINIOTON U BHYTPEHHEN SHEpruei cucrtemMpl?
3aKoH I'ecca

NEepBBIN 3aKOH TEPMOJAMHAMUKH

BTOPOH 3aKOH TEPMOJMHAMUKU

3akoH Bant-I'odda

OrnpenenurenbHOe YPaBHEHHE JIJIS1 SHTAIBITUN UMEET BUJT

H=U+pV
H=U-pV
H=G+T-S

H=U-TS+pV

OHTaJIbIMS XUMUYECKOU PEAKIIUN — ATO

KOJIMYECTBO TEILIOTHI, KOTOPOE BBIACIIAECTCS WU MOTJIOMIACTC B XOA€ XUMUYECKOU

peakuuu Ipu n300apHO-U30TEPMHUUECKUX YCIOBUSIX

KOJIMYECTBO TEILIOTHI, KOTOPOE BBIACIIAECTCS WU MOTJIOMIACTC B XOA€ XUMUYECKOU

PEeaKIUu P U30XOPHO-U30TEPMUYECKUX YCIOBUAX

BEIIMYMHA, XapaKTEPU3YIOILast BO3MOKHOCTb CaMOIIPOM3BOJILHOTO IIPOTEKaHU IIpoLecca
BEJIMYMHA, XapaKTEPU3YIOIAsl MEPY HEYIOPSAAOUYEHHOCTH PACIIOIOKEHHS U IBU)KEHHS YaCTHUIL B
CUCTEME

Kakoli 3aKk0oH MO3BOJIIET pacCYUTATh TEIUIOBOM 3(pPeKT peakiuu, eciiu IpUBEIECHBI
TEPMOXUMHYECKHE YPAaBHEHUS TPOMEKYTOUHBIX PEAKINI C yKa3aHUEM UX TEIUIOBbIX 3((HEeKTOB
BTOPOU 3aKOH TEPMOJUHAMUKHI

3aKoH ['ecca

MEPBbI 3aKOH TEPMOJIUHAMUKHU

3akoH Bant-T'odda

W301mupoBaHHOM CHCTEMON Ha3bIBAKOT TAKYIO CHCTEMY, KOTOpas

HE 0OMEHUBAETCS C OKPYIXKAroIlel cpe/ioil HU BEIeCTBOM, HU SHEprueit
0OMEHHMBAETCS C OKPYIKAIOIIEH CPEZION U BEIIECTBOM, U DHEPTUEH

00OMEHMBAETCS ¢ OKpY’Kalollel cpeoi FHeprueil, Ho He 0OMEHUBAETCS BELIECTBOM
0OMEHHMBAETCS C OKPYIKAIOIIECH CpeIoi BEIIeCTBOM, HO HE OOMEHUBAETCS DHEPTUEH

Tennooii 3pdexT peaknuu, MPOTEKAIOMIEH TTPH TTOCTOSHHOM JaBJICHUH, ONIPEACIISICTCS

48



HU3MCHCHUECM
BHYTPEHHEH YHEPTUU
OHTAJIbIINU

SHTPONUU

sHepruu 'm60ca

Vkaxute popMyaupoBKy 3akoHa ['ecca

TEIUI0BOM (P PEKT peakuy 3aBUCUT TOJIBKO OT HA4aJIbHOI'O U KOHEUHOI'O COCTOSIHUS CUCTEMBI U HE
3aBUCHUT OT IYTH peakLuu

TEIUIOTa, MOIJIolaeMasi CUCTEMON IPU MOCTOSSHHOM 00beMe, paBHA U3MEHEHHUIO BHYTpEHHEH
SHEPIUH CUCTEMBI

TEIUIOTA, MOIJIOIaeMasi CUCTEMOM IIPY OCTOSIHHOM JaBJIICHUH, PABHA U3MEHEHHIO SHTAJIbIINH
CUCTEMBI

TeII0BOM 3P PEKT peakuyun He 3aBUCUT OT HAYaJIbHOI'O M KOHEUHOT'O COCTOSIHUS CUCTEMBI, a 3aBUCUT
OT IIyTHU peaKuu

Kaxkue mpoiieccsl Ha3bIBAIOT YHAOTEPMUYECKUMU?
1151 KoTopbix AH oTpuniatensHoO

JUTst KOTOphIX AG OTpUIIATeNIEHO

U151 KoTopbix AH mosnoxxurensHo

JUTst KOTOPBIX AG TIOJIOKUATETHHO

3akon Kupxroda no3BossieT paccunTarh

TEIUI0BOM 3P PEKT XMMUUYECKON peakuy MPH CTaHIAPTHBIX YCIOBHIX

TETUIOBON (P PEeKT XMMUYECKON peakIuy IPH HECTaHIAPTHON TeMIIepaType

TEIUI0BON 3P PEKT XMMUYECKOH peakIuy IIPH MOCTOSIHHOM 00beMe

KOJIMYECTBO TEILIOTHI, KOTOPOE CUCTEMA OTAET OKPYIKAIOIIEH Cpeie IIPH IOCTOSTHHOM JaBJICHUN

TepMOI[I/IHaMI/ILIeCKafl BepOHTHOCTI) CUCTCMBI W — 39TO

YHCII0O MUKPOCOCTOSIHUI CHCTEMBI, TTPH MOMOIIU KOTOPBIX pean3yeTcs JaHHOE MaKpOCOCTOSHUE
YqUucCcJo MaKpOCOCTOﬂHI/II\/II CHUCTEMBI, HpI/I IIOMOIIIN KOTOpI)IX peanmyeTCﬂ JTAHHOC MI/IKpOCOCTOSIHI/IC
YHCIIO YACTHI] CHCTEMBI, yYACTBYIOIIUX B Tiepeaue YHEPTHH

o0l1Iee YHCIIO BCEX YaCTUL] CUCTEMBI

Kakoli hyHKIIMEN COCTOSIHUS XapaKTepU3yeTCsl CTPEMIIEHHUE CUCTEMBI K JOCTUKEHHIO  BEPOSITHOIO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHasi OECIOPSIIOUHOCTh pacipeeeHNs YacTuIl?
SHTAIbIINEN

SHTPOIUEH

sHeprueit ['mdoca

BHYTPEHHEHN dHEpruen

®opmyna bonbiiMaHa BeIpakaeTcs ypaBHEHHEM

S=R-InW
S=T-InW
S=k-InQ

S=k-InW

B kakoM COOTHOIICHUH HAXOASATCS SHTPOIMH TPEX arperaTHbIX COCTOSIHUN OJTHOTO BEIIECTBA: rasa,
’KMJIKOCTH, TBEPIOTO Teja

S(r) >S(x) >S(n)

S(r) > S(x) > S(r)

S(x) > S(r) > S(n)
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arperaTHoC COCTOSIHUEC HC BJIMACT HA 3HAYCHUC SHTPOIIUN

Tperbe Ha4aI0 TEPMOAMHAMUKU

HO3BOJISIET PACCUUTATh U3MEHEeHHe sHeprun ['nb0ca peakuu

MO3BOJISIET PACCUUTATH TEIUIOBOK 3PPEKT peakiuu

yCTaHaBJIMBAET 3aBUCUMOCTb MEX/y SHTPOIIUEH U TEPMOJMHAMUYECKOI BEPOATHOCTBIO CUCTEMBI
yCTaHaBJIMBACT TOUKY OTCUETA IPH pacyeTe abCOMIOTHON BEIMYMHBI SHTPOIHH BEIIECTB

Kaxkyto TepMoarHaMUYECKyrO (DYHKIIHIO MOKHO UCIIONIb30BATh, YTOOBI MPE/ICKA3aTh BO3MOXKHOCTh
CaMOIPOU3BOJIBHOIO IPOTEKAHUS PEAKIMH B HEM30JIMPOBAHHOM cucTeMe?

OHTAJIBIINUIO

SHTPOIHUIO

snepruto ['mb6oca

BHYTPCHHIOIO YHEPTHIO

B u3onupoBaHHOM cHCTEME CaMOINPOU3BOJIBLHO MPOTEKAET XMMUYECKasl peaKIus, €ClId SHTPOIHUS
TaKOH CHCTEMBI

YMEHBLIAETCS

YBEJIMUHUBACTCSA

HE U3MEHSICTCS

JIOCTUTAeT MUHUMAJIbHOTO 3HAYCHUS

B 1300apHO-M30TEPMUYECKHUX YCIOBHSIX B CHCTEME CaMOITPOU3BOJIIEHO MOTYT OCYILECTBIISATHCS
TOJILKO TaKHe MPOLECCHI, B pe3yIbTaTe KOTOPbIX 3Heprus I'nb6oca

HE MEHSIETCS

YBEJIUYHBACTCS

YMEHbILIAETCS

JIOCTUTaeT MAaKCUMAaJIbHOTO 3HAYEHUS

Ecnu ans peakiuu AG > 0u AS > 0, o

peaknus MpoTeKaeT CaMOIIPOU3BOJILHO B H30JMPOBAHHOW W HEU30JIMPOBAHHOMN CHCTEME
peaxiusi TepMOIMHAMUYECKU HEBO3MOXKHA B M30JMPOBAHHOM U HEM30JIUPOBAHHOM CHCTEME
peaknus TEPMOIMHAMHYECKHA HEBO3MOXKHA B U30JIMPOBAHHOMN CHCTEME U MPOTEKACT
CaMOIIPOU3BOJILHO B HEM30JIUPOBAHHOU CHUCTEME

peaKknus TepPMOAMHAMHYECKH HEBO3MOXKHA B HEM30JUPOBAHHOM CHCTEME M MMPOTEKACT
CaMOIIPOU3BOIILHO B H30JUPOBAHHON cHCTEME

TennoeMKoCTb CUCTEMBI — 3TO

OTHOLIEHHE COOOIIEHHOM CHCTEME TEIJIOTHI K BBI3BAHHOMY 3TUM M3MEHEHUIO TEMIIEPaTyphl
OTHOLLIEHHUE U3MEHEHUS SHTPOIIUU CUCTEMBI K BBI3BAHHOMY 3TUM U3MEHEHHUIO TEMIIEPATYPbI
OTHONIEHHE 3MEHEHNUs dHepruu [ m60ca crucTeMbl K BEI3BaHHOMY 3TUM W3MEHEHHUIO

TEeMIIepaTyphl

OTHOIIEHHE COOOIIEHHOM CHCTEME TETJIOTHI K BBI3BAaHHOMY 3TUM W3MEHEHHUIO JTaBJICHUS B CHCTEME

XUMHYEeCKHI TOTEHIINAT 3aBUCUT OT
00beMa CUCTEMBI

TEeMITepaTyphl

BHYTPEHHEH YHEpruun

SHTPOIHUH

CocTrosiHre XUMHUYECKOTO PABHOBECHUST 0OPATUMBIX TPOIECCOB KOTMYECTBEHHO XapaKTePU3YIOT
KoHcTaHToU boibmana
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PaBHOBECHBIMU KOHILIEHTPALUSAMH MPOAYKTOB PEAKIIUU
KOHCTaHTOM paBHOBECHS
SHEpPruer aKTUBALIUU

CocTosIHHE XMMHYECKOTO PABHOBECHUS — 3TO COCTOSIHHE, B KOTOPOM

KOJINYECTBA PEarcHTOB PaBHBI KOJMYECTBAM IPOJIYKTOB PEAKIIUU

MAacCChI MPOAYKTOB PCAKIIUN PaBHBI MaCcCaM MCXOJHBIX BCIICCTB

SHTAJIBIINSI PEAKIIMU PaBHA HYIIIO, U JIBA IIPOTUBOIIOIOKHBIX TpoIlecca MPOTEKAIOT ¢ OJIMHAKOBOMN
CKOPOCTBIO

U3MeHeHHe YHepruu [ md0ca peakiuu paBHO HYIIO U CKOPOCTh MPSIMOM peakIiui paBHa CKOPOCTH
oOpaTtHoOM

Ecnu st nekotopoii peakimn AG < 0, To

KOHCTaHTa PaBHOBECHSI PEaKIuu OOJIbIIE €TUHULIBI
KOHCTaHTa PaBHOBECHSI PEAKIIUU MEHbILIE €AMHULIBI

B PAaBHOBECHOI cMecH Mpeo0dI1aaloT UCXOAHbIE BEIIEeCTBA
CKOPOCTb MPSAMOU PEAKIIMK MEHbBIIIE CKOPOCTH OOpaTHOM

I[Ipy NOBBIIEHUH JABJIEHNUS PABHOBECUE CMEIIAETC BIIPABO B CHCTEME
2COzy < 2COw) + O

CoHsy & CoHowy + Hop

PClipy + Clha <« PClsw

Howy + Clygy < 2HCl

B kaxo# u3 peakuuii JaBjIeHUE HE BIUSAET HA CMELIEHNUE PABHOBECHUS
CO2pp + Cy < 2COq

N2Osry < 2NOyp

Haoy + Seo < H2Sq

2SOy + Oy < 2SO0s3(

TepmoauHaMuYeckast CHCTEMa CUUTAETCSI HHBAPHAHTHOM, €CITH YUCIIO CTETIeHEH CBOOOIbI
PaBHO HYIIO

OobIIe HYs

MEHBbILIE HYJIS

PaBHO ABYM

TepmonuHaMuueckasi CUCTEMA CYMTACTCSI MOHOBAPUAHTHOM, €CJTH YHCIIO CTETIEHEH CBOOOIbI
PaBHO HYIIIO

PaBHO EUHUIIE

MEHBIIIE HYIIS

PaBHO ABYM

dazoBoe PaBHOBECHUE — OTO

OIHOBPCMCHHOC CYHICCTBOBAHNEC TCPMOJUHAMUYCCKN PABHOBCCHBIX (ba3 B TOMOT'€HHOM CHCTEME
OIHOBPEMECHHOC CYHICCTBOBAHNEC TCPMOJUHAMUYCCKN PABHOBCCHBIX (1)33 B FCTGpOFeHHOﬁ CHCTEMCEC
COCTOSIHUC CUCTCMEI, IIPU KOTOPOM BCC IMAPaMCTPbl CUCTEMbI OCTAOTCA IOCTOAHHBIMHA

PaBE€HCTBO KOHHeHTpaHI/Iﬁ BC€X KOMIIOHCHTOB FeTepOFeHHOI\/’I CHCTCMBI

CaMonpou3BOJIbHBIN MEPeXo/1 KOMITOHEHTa | U3 ¢a3bl o B hasy B HMpOUCXOAUT MPU YCIOBHU
o B
HiT < i

pi = pif
ni“ > nif



wit > i

Paccunraiite cTaHIaPTHYIO SHTAIBIHIO PEAKIINHU, €CITH H3BECTHBI CTAHAAPTHBIC YHTAIBITUU

00pa3zoBaHMs BEIIECTB, yU4acTBYOIMHUX B peakuu, (k/x/Mons)  Fe203¢q) + Hawy — Fewy + H20(
-824

—242

(+582)

(-582)

(-98)

(+98)

Paccuuraiite TernoBoii 3pdeKxT peakunn 00pa3oBaHUs KPUCTAUIOTHAPATA

ZnSO4 1) + TH20 ) — ZnSO4 - TH2O(r), ecnu TerunoTsl pactBoperust ZNSO4u ZnSO4 -7H20
paBHBI COOTBETCTBeHHO —77 M +18 KkJx/MoIb

(-95)

(+95)

(+59)

(-59)

PaccuuTaiiTe cTaHIAPTHYIO SHTPOITUIO PEaKIINH, €CIIH U3BECTHBI CTAHAAPTHBIC SHTPOIUH BEIIECTB,
yuactBytonux B peakiuu, (Jx/(K-momnb)) NOqr) + Oz — NOop
211 205 240
(-147)
(+147)
(+176)
(-176)

Paccunraiite crangapTHyio sHepriio I'nu66ca peakuuu, eciiu usectubl AG’gp. BelecTs,
Yy4acTBYIOIIMX B peakiuu, (k/[x/mMomb)
NHsNO3zx — N20r) + H20
-184 +104 —228
(-168)
(+168)
(+148)
(-60)

PaccraBbTe KO3 PUITMEHTHI B CXeMaX peakluii ¥ pacCUUTAUTE KOHCTAHTY PAaBHOBECHSI pEaKIIUU
H20¢) <> Har) + Oz, ecniu paBHOBECHBIE KOHIIEHTPAIIMU Ta3000pa3HbIX BemlecTB paBHbI 0,2
MOJIB/JI

1

10

2

0,2

Paccuuraiite koHCTaHTY paBHOBecHs K, peakunu npu 298 K

4HCI + Oz « 2Cly + 2H0

AH®, xJ]x/M0b -92 —242
SO, Ix/(monp'K) 187 205 233 189
1010
1015
1020
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10%

PacTBopamu Ha3bIBarOT

U30JIMPOBAHHBIC CHCTEMBI, OT/ACIICHHBIE OT OKPYXKAIOIIEeH cpeibl pealbHON WM BOOOpaskaeMoit
IIOBEPXHOCTBIO pa3jena

TOMOT'€HHBIE CUCTEMBI, HE CIIOCOOHBIE K OOMEHY BEILIECTBOM C OKPYKAIOIIeH cpenoit
TOMOTE€HHBIE CUCTEMBI IEPEMEHHOTO COCTABA, COJIEPKAIME HE MEHEE IBYX KOMIIOHEHTOB
FeTEPOreHHbIE CUCTEMBI, COJIEPKAIINE HE MEHEE JIBYX BELIECTB

Kpuockonuueckue 1 30yIu0CKONNYECKUE TTOCTOSIHHBIE 3aBUCAT OT
IIPUPOJIBI PACTBOPUTEIIS

MPUPOJIBI PACTBOPEHHOTO BEILIECTBA

KOHLEHTPALMU PaCTBOPEHHOI'O BEILIECTBA

OT BCEX MEePEUHCICHHBIX (aKTOPOB

OTHOCHTEIBPHOE IOHMKEHUE JIaBJICHUS HACBHIIECHHOTO 1apa HaJl paCTBOPOM PaBHO
MOJIBHOM J10JIE PACTBOPUTEIIS

MOJISIPHOM KOHIIEHTPALUU

MOJISITEHOM KOHLCHTpAaUH

MOJIbHOH J10JI€ paCTBOPEHHOTI'0 BELIECTBA

OcMmoc — 310

CaMOTIPOU3BOJIBHBIN MPOIIECC MEPEX0/1a MOJIEKYJI PACTBOPUTEIIS YEPE3 MOTYIIPOHUIIAEMYIO
MeMOpaHy U3 pacTBopa ¢ OOJIbIIEH KOHIIEHTpAIMe B paCTBOP C MEHBIIEH KOHIIEHTpaIHei
CaMONPOU3BOJIBHBIN MPOIIECC MEPEX0/1a MOJIEKYJI PACTBOPUTEIS YEPE3 MOTYIIPOHUIIAEMYIO
MeMOpaHy U3 pacTBOpa C MEHbIIIEH KOHIIEHTpAIlMel B pacTBOpP C OOJbIICH KOHIIEHTpaIHe
CaMOIIPOU3BOJIbHBIH MpolIecC NEPEX0/1a MOJIEKYJ PACTBOPEHHOI'O BEIIECTBA YEPE3
MOJYTIPOHUIIAEMYIO MEMOpaHy U3 pacTBopa ¢ OOJbIIECH KOHIIEHTpAIMEl B PACTBOP C MEHBIIIEH
KOHIIEHTpalHen

CaMONIPOU3BOJIBHBIN MPOIIECC MEPEX0/1a MOJIEKYJI PACTBOPEHHOIO BEILIECTBA Yepe3
MOJIYITPOHUIIAEMYIO MEMOPAHY U3 PACTBOPA C MEHBIIIEH KOHIICHTPAIMEH B pacTBOP C OOJIbIICH
KOHILIEHTpaLueun

[ToBbIlIeHNE TEMIIEPATYPhl KUTIEHUS U IOHMKEHHUE TEMIIEPaTyphl 3aMep3aHus pacTBOpa Mo
CPaBHEHHIO C PACTBOPHUTEIIEM MTPOMOPIIHOHAIBEHO

MOJIIPHOM KOHIIEHTPAIlMU PACTBOPEHHOTO BEIIECTBA

MOJIIPHOU KOHIIEHTPAIIMU YKBUBAJICHTA PACTBOPESHHOTO BEIIECTBA

MOJISITILHOM KOHIIEHTPALIMK PACTBOPEHHOTO BEIIECTBA

MOJIBHOH JI0JIe paCTBOPEHHOTO BEIIECTBA

[TpenensHO pa30aBIeHHBIE PACTBOPHI — ITO

CHCTEMBI, 00pa3yIoIlue B pe3yJibTaTe CaMOITPOU3BOJILHOTO PACIIPEICIICHUS
PacTBOPEHHOTO BEIIECTBA B PACTBOPUTEIIE

CHCTEMBI, B MpoIiiecce 00pa3oBaHUsi KOTOPBIX OTCYTCTBYIOT TEIJIOBBIC U 0OBEMHBIC

3¢ heKTh

CHCTEMBI, B KOTOPBIX KOHIICHTPAIIHs PACTBOPEHHOIO BEIIECTBA OECKOHEYHO Majia
CHCTEMBI, B MpoIiecce 00pa3oBaHUst KOTOPHIX BIACIACTCS WM MOTJIOMIAETCS TEIUIOTa U
HU3MEHSICTCS 00beM

OcmoTtHueckoe faBinenue B ypasHeHuu Bant-I'odda nponopunonansao
MOJIbHOI J10JIe PACTBOPEHHOT'O BEIIECTBA
MOJISUTBHOM KOHIIEHTPALUU PaCTBOPEHHOT'O BEIIECTBA
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MOJIIPHOW KOHIEHTPALMU PaCTBOPEHHOT'O BEILIECTBA
MOJIIPHOW KOHIEHTPALlMU SKBUBAJIEHTa pACTBOPEHHOTO BEILIECTBA

3axoH pa3BeneHus OcTBaiibaa A7 ClIadbIX SJEKTPOJIUTOB OMKUCHIBACTCS (OPMYIIOH
K[[]/[(;, =qa- C

Kue. =a? - C
KL[I/IC. = (1 — OL) ° C
B

BOJIOPOAHBIM TTOKa3aTeIeM

OPOM3BENICHUEM PACTBOPHMOCTH BOJIBI

MOHHBIM IIPOM3BEACHUEM BOBI

HOHCTaHTOW JAMCCOIMAIIIH BOJIBI

u

KucnorHocTh (OCHOBHOCTB) PaCTBOPOB MIPUHSTO BBIpAXKaTh Ye€pe3 BOJOPOHBIHN mokaszarens (pH),
PacCcUMTHIBaeMEIi 110 Gpopmyie

pH =g [H']
pH =-1g [H']
pH =-Ig [OH]
ipH =—In [OH]

o = [H'] - [OH'] na3biBaet

Crenens muccounannun CH3COOH wmensble B pacTBope
+0,1 M

0,01 M

0,001 M

0,0001 M

MaxkcumanbHas 1moJie3Hasi padoTa raTlbBaHHUECKOTO JIEMEHTA MPH MOCTOSIHHBIX TEMITEPaType U
JAaBJICHUU paBHA

AG = —n-F-E“f

AU = —n - F - Espc

AG = —H'F‘E:)I[C

AU = —n-F-E}

Ecnu ranpBannyeckuit a1eMeHT paboTaeT caMOpoOn3BOIbHO, TO KakoB 3HaK J/IC anemenTa?
OTPHULATEIbHBIN

MTOJIOKUTENBHBIN

3aBHCHUT OT KOHLIEHTPAIIMHU BEILIECTB

ANEKTPOABMKYIIAS CUJIA PABHA HYJIIO

Yro HaszpiBaeTca ctanaaptHo DJ1C?

OJ1C ranpBaHMYECKOTO 3JIEMEHTA, COCTOAILIErO U3 ABYX CTAaHJAPTHBIX JJIEKTPOIOB
O/1C ranpBaHUYECKOTO JIEMEHTA, BKJIIOUAIOUIETO CTAHIAPTHHIN BOJOPOIHBII 2JIEKTPOL
MaKCHMaJbHOE HapsKEHUE TabBaHUYECKOTO AJIEMEHTa

MUHUMAaJIbHOE HANPSKEHUE TaJIbBAHUUECKOTO 3JIEMEHTA

Kakoli a1eKTpo/ Ha3bIBAaeTCs B rajlbBaHUUYECKOM DJIEMEHTE KaTOI0M?
IIEKTPOJ, HA KOTOPOM IPOUCXOANUT IIPOLECC OKUCICHUS

JEKTPOJI, HA KOTOPOM IIPOUCXOIUT IIPOLIECC BOCCTAHOBIICHUS
OTPHLIATENIBHO 3aPSKEHHBIN 3JIEKTPOL

AJIEKTPOJI, Macca KOTOPOrO YMEHBIIAETCS
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Kaxkas peakuus mpoTekaeT Ha IOJIOKUTEIBHOM JIEKTPOE TaTbBaHMUECKOT O 3IeMeHTa?
OKUCJICHUA

BOCCTAHOBJICHUS

oOMeHa 3JIeKTpOHaMU

oOMeHa HOHaMH MeTajlia

3aBUCHMOCTH TTOTEHITMANA JIEKTPO/Ia OT KOHIIEHTPAIIUU I aKTUBHOCTH MOHOB B pacTBOPE
OTIPE/ICIIICTCS. ypaBHEHUEM

®dapajes

Bant-T'odda

I'ub06ca

Hepncra

CKopOoCTbh XMMHUYECKOH peaKIMK BHIYUCIISIOT IO YPABHEHHUIO

V==dn/dt
v=-dV/dz
v = +dc/dV
v=4=dc/dt

YeM 00BSICHUTH ITOBBIIIICHUE CKOpPOCTH pCaKUUHU P BBCACHUU B CUCTEMY KaTajin3aTopa
YBCIMUYCHUCM SHCPTHUU aKTUBAIIUU

YMCHBIICHUCM DHCPIUH aKTUBAIIUN

YBCIIMUCHUCM CpCI[HCﬁ KHHETUYECKOMH OHEPIHUU MOJICKYJI

YBCIMUYCHUECM YHCJIa AKTUBHBIX YaCTUI]

Enuuunia namepeHus CKOpOCTH XUMUYECKON peaKu
MOJIB/II * C

I - ¢/ MOJIb

MOJIb * JI/ C

JI/ MOJIb * C

DHEepruro aKTUBAIMU XUMHUYECKOW PEAKIINU MOXXHO PAacCUUTATh U3 yPaBHEHUS
In ki/ke = E¥/R - (1/T1 + 1/T2)
+n ki/ke = E*¥/R - (1/T1 — 1/Tp)
In ki/ko = E*¥/R - (1/T2 — 1/Ty)
In ki/ke = E*/R - (1/T2 + 1/Ty)

Ecnu sHeprus aktuparuu npsimoit peakuu E1* | a o0patHo#t peakiiun — cooTBeTcTBeHHO E2*, TO
TeTI0BOM 3P PeKT peakuuu paBeH

AH = Ei* — E)*

AH = Eyx* — Ei*

AH = Ei* + Ex*

AH = Ei1*/Ex*

VpaBHeHne AppeHnyca ¢ y4eTOM TEOPUH aKTHBHPOBAHHOIO KOMILIEKCA BBIPAXKAETCsI
P-7Z- eE*/RT

P-7Z- efE*/RT

B’ eE* -RT

Z

_E*
eE/F\’T

~ XA~ =~
|

Ocmotuueckoe naBieHue kposu 740—780 kIla. 3naueHre MONIpHON KOHIIEHTPALIUU TIIIOKO3bI B
p

@ H O &
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C, HaxoauTCs B IIpeenax
0,10-0,15
0,15-0,20
0,20-0,25
0,25-0,30

Boruucauts crenens auccounanuu 0,05 M pacTBopa YKCYCHOM KUCIIOTBI, €CIIH YAeIbHAas
3JIeKTPOINPOBOIHOCTB 3TOr0 pacTBopa paBHa 370 - 100 Cm/cm, a A (H") = 349,8 CM-cM?/MOITB; Ao
(CH3COO ) = 40,9 Cm-cM?/mMomb

0,019

0,025

0,029

0,015

Boruncnuth Benuuuny padotsl B Buje AG (B k/[) MeHO-MapraHieBoro rajbBaHu4ecKoro
anemenrta, eci Eowvn? vn® = —1,180 B; E%c/®*/c® = +0,337 B

(-73)

(-146)

(+73)

(-293)

[Torennuan (B B) cepeOpsiHoro 3nekTpona npu remneparype 25°C, onyeHHOro B pacTBOp €ro
COMH ¢ aKTHBHOCTHIO HOHOB AQ*+ 0,1 Mons/n, paBen (E%ag+/ ag = 0,80 B)

0,82

0,78

0,74

0,71

Ckopocrts npsimoii peakiu B cucteMe 2NOg + Clyy <> 2NOCl () npu yBenudenuu
KOHIIEHTpaluy xjopa B 3 pasa, a okcuza azora (1) B 2 paza

yBeJIMYUTCS B 4 pasza

yBEJIMYHTCS B § pa3

yBenuuuTcs B 12 paza

yBeIHYHTCS B 6 pa3

3 cemectp «Kosionanas xummus»

JIno¢poOHBIE KOJIOUIHBIE PACTBOPHI — ITO

o0paTHMble CHCTEMBI, 00pa3yIOLIUECs B pe3ysIbTaTe CaMOIIPOU3BOJILHOTO IUCIIEPTUPOBAHNS YaCTHUIL
JMCTIEPCHOM (pa3bl B TMCIEPCHOHHOM cpejie

HeoOpaTUMBbIE CUCTEMBI, JUIsl 00pa30BaHusl KOTOPBIX TpedyeTcs 3aTpara padoThl

HEOOpaTHUMBbIE CUCTEMBI, 00pa3yIolIecs B pe3ylIbTaTe CaMOIIPOU3BOJIBHOTO JUCTIEPTUPOBAHUS
YacTUIl JUCTIEPCHOM (a3bl B AUCIIEPCUOHHOM Ccpeie

0o0paTUMbIe CUCTEMBI, ISl 00pa30BaHUs KOTOPBIX TpeOyeTcs 3aTpaTa paboThl

B 110unbHBIX KOJUIOMIHBIX PaCTBOPAX B3aUMOACHWCTBUE MEXK/y YAaCTULIAMH TUCIIEPCHOM (a3bl U
JMCIIEPCUOHHON cpefion

APKO BBIPAXKEHO

OTCYTCTBYET

HE UMEET 3HAUEHUs

BBIPaXXEHO HE3HAYUTEIBHO.
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[TenTuzamnus — 3To

pacTBOpeHHE CoJiel B PACTBOPUTENIE C MOMOIIBIO MENTH3aTopa
oOpa3zoBaHue ress

JTUCTIEPTUPOBAHUE CBEXKEIIOIYYEHHBIX OCA/IKOB C TOMOIIbIO MENTU3aTOPa;
MEXaHUYECKOE JUCIEPTUPOBAHUE C IIOMOIIBIO CIIEIIMAIBHBIX YCTPOUCTB

KonaeHncaunoHHbIM METO MOTYYEHUS KOJUIOUIHBIX PaCTBOPOB - 3TO

MOJTYy4YE€HHUE TEeTEPOreHHOM CUCTEMBI U3 TOMOIE€HHOM B pe3yJibTaTe acCOLUAIIMU MOJIEKYJ, aTOMOB
WK NOHOB B 00Jiee KPYITHBIC arperarbl

MEXaHUYECKOE U3MEJIbUEeHUEe YaCTHI] TUCTICPCHON (ha3bl

pacTBOpPEHHE TBEPABIX, KUIAKUX UM ra3000pa3HBIX BEMIECTB B XKUIAKOU Cpelie

OCTOPO’KHOE BBIMMAPUBAHKE KUAKOCTU U MOJYYEHUE CYyXOro OCTaTKa

['eTeporeHHast cuctema, CoCTOsIIIas U3 )KUIKOM AUcIepcHON (ha3bl U ra3000pa3HOi TUCIIEPCUOHHON
Cpe/ibl, HA3bIBACTCS

OMYJIbCUEN

IIEHOMN

CyCleH3Uen

a’po30JIeM

CenumenTanus — 310

B3aMMOJIEICTBHE YacTUll ¢ 00pa30BaHUEM KPYIIHBIX arperaTos
OTTAJIKMBAHUE YaCTULL APYT OT JIpyra

CIIOCOOHOCTH YaCTHUI] HAXOJUTHCS BO B3BELLIEHHOM COCTOSIHUU
OCEeIaHNe YaCTHIL [10J] IEHCTBUEM CHIIbI TSKECTU

HpI/I YBCIMYCHHUU TCMIICPATYPhI BEJIMUWHA ITOBEPXHOCTHOTO HATSAXKCHU A )KI/II[KOCTef/'I YBCINYNBACTCA
YMCHBIIACTCA

HEC U3MCHACTCA

KHUAKOCTHU HC O6J13.,Z[8.IOT MMOBCPXHOCTHBIM HATAKCHHUEM

BeiOepute BepHOE yTBEpKICHHE

yeM OOJIbIIIE SHEPTUS MEXKMOJIEKYJIIPHBIX B3aUMOACUCTBUN, TEM MEHbIILIE BEIMUNHA
MOBEPXHOCTHOT'O HATSKEHUS

YeM MEHbIIIE SHEPTHsI MEKMOJIEKYIISIPHBIX B3aUMOAECHCTBHI, TEM MEHbILIE BEIMUNHA
MIOBEPXHOCTHOT'O HATSKEHUS

BEJIMYMHA IOBEPXHOCTHOTO HATSKEHUS HE 3aBUCUT OT SHEPTUU MEXKMOJIEKYIISIPHOTO
B3aMMOJEICTBUSA

HET BEPHOTO YTBEPKIEHUS

IIpu yBennueHnn TeMIiepaTypbl BEIMYMHA ITOJTHON MOBEPXHOCTHON SHEPTHUH KUIKOCTEN
YBEIUYUBACTCS

YMEHBIIAETCS

HE U3MEHSAETCS

’KHUJIKOCTU He 00J1aZjatoT MOJTHON TOBEPXHOCTHON IHEprue

VYpasuenue ['n60ca-I"enbmMrosblia mo3BoIsSIeT pacCUYUTATh
MOBEPXHOCTHOE HATSIKEHHE

MOJIHYIO NOBEPXHOCTHYHO SHEPTUIO

TennoTy 06pa3oBaHMA NOBEPXHOCTH

TemnepaTypHbIii KOaPOULMEHT NOBEPXHOCTHONO HATAXKEHUSA
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Enununielt uaMepeHus BEMTMYMHBI TOBEPXHOCTHOTO HATsKeHHS B cucteMe Cu
Jx/m

H/m?

TIox/M?

Jx/K-mMonb

[Totepst arperaTiBHOM YCTOWYUBOCTH B THO(OOHBIX TUCIIEPCHBIX CUCTEMAaX BbI3BaHA
HEJOCTaTKOM IMOBEPXHOCTHOM YHEPIUH Ha TpaHulle pasaena a3

U30BITKOM MTOBEPXHOCTHOM YHEPIUU Ha IpaHUIle pa3zaena a3

BBICOKOI MOBEPXHOCTHOW aKTUBHOCTBIO YACTHIL

BBICOKOM JMCIIEPCHOCTHIO YaCTHII TUCTICPCHOU (pa3bl

Merton Pebunnepa, HCIIONb3yeMBbIii JUIs OTIPEIeIeHUs] TOBEPXHOCTHOTO HATSHXKEHHS KHUIKOCTEH,
OCHOBAH Ha U3MEPEHUU

MaKCHMaJbHOTO JJaBJICHHUS ITy3bIpbKa BO3/lyXa, IPOOUBAIOIIETO TOBEPXHOCTHBIHN CIIOM KUAKOCTU
CUJIBI OTPBIBA IIPOBOJIOYHOT'O KOJIBLIA OT IIOBEPXHOCTH KUIAKOCTH

BBICOTBI ITOJAHATHUS KUAKOCTH B KaITHJLISIPE

YKCJIa Kamelb )KUIKOCTH, BBITEKAIOIIUX U3 CTAJIarMOMETPA

CTaJIarMOMeTpI/IquKI/Iﬁ MCTOA, I/ICHOJ'I]':,SyeMHﬁ AJI1 OIIPCACIICHHUA ITIOBCPXHOCTHOI'O HATSAKCHUS
)KI/I[[KOCTCﬁ, OCHOBAH Ha UBMCPCHUU

MaKCUMAJIbHOT'O JaBJICHUS ITY3bIpbKa BO3AYyXa, HpO6I/IBaIOH_[eFO HOBerHOCTHHﬁ clioi KHNIKOCTHU
CHJIBI OTPBIBA ITPOBOJIOYHOI'O KOJIbIIA OT ITOBEPXHOCTH JKUIAKOCTH

BBICOTBI HOAHATHA ) XKUJAKOCTH B KAITUJIIIAPC

qHuCJjia Karcjib X XKUIKOCTHU

W3mepsist BBICOTY MOAHATHS KUAKOCTU B KalIUJUIAPE, MOKHO OINPEAEIUTh
BEJIMYMHY aJICOPOLIUN

BEJIMUMHY aJIr€3UU

MIOJIHYIO TIOBEPXHOCTHYIO SHEPTHUIO

MOBEPXHOCTHOE HATSKEHHE

[ToBepXHOCTHO-aKTHBHBIM BEIICCTBOM IO OTHOIICHHIO K BOJIC SBIISETCS
AMUHOYKCYCHAsl KCIIOTa

OyTUIIaMUH

TJIALIEPUH

caxaposa

HauOonp1iell ToBepXHOCTHON aKTUBHOCTBIO 00J1a/1a€T CIUPT
npomnanoiu-1

METaHOJI

Oyranon-1

3TAHOI

Mounekynsl ITAB — 310 opranndeckue coeAMHEHUs, COCTOSIIINE
U3 IBYX JTHO(GOOHBIX YacTen

U3 JABYX JHOQUIBHBIX YacTel

u3 rupo@oOHON U THAPOUIBLHON YacTel

Jr00bIe OpraHUYECKHE MOJIEKYJIbI

KpuTnueckast KOHIIEHTpALUSI MULIEIIIO00Pa30BaHUS — ATO
MakcumanbHas koHueHntpamus [IAB B pactBope
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koHueHTpauus [IAB, npu KOTOpoii Bce MOJIEKYIbI HAXOAATCS B 00beMe (a3bl
koH1eHTpauus [TAB, npu KOTOpoi BCe€ MOJIEKYIIbl HAXOISTCS B IOBEPXHOCTHOM CJIO€
MUHUMAabHAst KoHLleHTpanus [IAB B pacTBope, pu KOTOpOi 00pa3yroTcss MUIIEIUTBI

K ITAB orHOCATCS BemecTBa, 001aIarome

HOJIOKHUTEIBHOMN MOBEPXHOCTHON aKTUBHOCTBIO U OTPULIATENILHON aicopOuueit

OTPHIIATEIbHON MOBEPXHOCTHOW aKTUBHOCTBIO M MOJIOKHUTEIBHOM aicopOueii

HOJIOKHUTEIBHOMN MOBEPXHOCTHON aKTUBHOCTBIO U MOJIOXKUTEIBHOM afcopOruen
OTPHIIATEIbHON MOBEPXHOCTHOW aKTUBHOCTBIO M OTPHUIIATEIBHOM aficopOruei

VpasHenue [1InnkoBcKoro Belpaxaercs
o =o0 —a-In(l - bc)
6 =oo0 *+ a-In(l + bc)
oc=o00 — a-In(l + bc)
o= o0 + a-In(l — bc)

Cornacno npaBuny Hroxno-TpayOe, TOBEpXHOCTHAS aKTUBHOCTH C YBEITUYCHUEM JJIUHBI
YIJI€BOAOPOAHOTO paaukaia Ha ogHy CHe- rpynmy

yBenuuuBaercs B 3,2 paza

ymeHblaercs B 3,2 pa3za

HE U3MEHSETCS

M3MEHSETCS HE 3aKOHOMEPHO

[To OTHOIICHUIO K BOJIE HE SBJISCTCS MOBEPXHOCTHO-AaKTUBHBIM BEIIECTBOM
MacJIssHasi KUCJIOTa

rekcatoin-1

6-aMHHOTEKCaHOBasI KUCIIOTa

oJleaT HATpUs

KKM —st10

MaKcUMaJibHasi KOHIIeHTpaIus kojutougHoro [TAB, npu koTopoit 00pa3yroTcst MUIIEIUTBI
MUHUMAaJbHAs KOHIEHTpalus KoutonaHoro [1AB, mpu koTopoi 00pa3yroTcsi MUIIEIUIBI
MUHHUMAaJIbHAsI KOHIIEHTpanust KoyutonaHoro [TAB, mpu KOTOpoit KoaryJIMpyrOT MUTIEIUTBI
MUHUMAaNbHAs KOHIEHTpalus KouonaHoro [1AB, npu KoTopoii HacTymaeT cTaduIn3aIus
110¢hoOHOTO 30715

K nmoBepXHOCTHO-MHAKTUBHBIM BELIECTBAM OTHOCUTCS
oJieaT HaTpus

KapOOHaT HaTpuUs

YKCYCHasl KMCIIOTa

STUJIOBBIN CIIUPT

B cucreme «mossipHbIi afcopOEHT — HEMOSPHBINA pacTBopuTtesb — [IAB» Monekyinbr agcopbara

oOpaleHbl MOJIIPHOM YacThIO K MMOBEPXHOCTH a/1cOpPOEHTA
oOpallieHbl HEMOJIIPHOM YacThIO K TIOBEPXHOCTH aJIcOpOeHTa
OpPUEHTHPOBAHBI IPOU3BOJIBHO Ha MOBEPXHOCTH aJIcOpOEHTa
oOpaleHbl MOJIIPHON YacThIO K PACTBOPUTEITIO

N3otepma aacopOuunu JIeHrMiopa xapakTepusyeTcsl ypaBHEHHEM
A =Ar"Kc/1 + K

A = Kc

A = B . C1/n
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A=(c-c1) " V/m

N3otepma aacopOrmm OpeitHanxa XapakTepu3yeTcst ypaBHEHHEM
A =Ar"Kc/1+Kec

A = K-
A:B'Clln
A=(-c)"V/m

Oneat HaTpHs U3 BOJHOTO pacTBOpa OyJeT Jydlle agcopOoupoBaThCs
Ha aKTHBHUPOBAHHOM YTJIE

Ha CHJIMKaree

OJIMHAKOBO Ha YIJIE M Ha CHJIMKaree

a1copO1Ms HE IPOUCXOAUT

dyHnameHTanbHOe ypaBHeHHE [ 1OOCa yCTaHABIMBACT CBS3H MEKIY
MIOJIHOM MTOBEPXHOCTHOM 3HEPruei U TeMnepaTrypou

TEIUIOTOW 00pa30BaHUs IOBEPXHOCTH M BEIMIMHON aICOPOITUU
BE/IMYMHOM aAcopbLMN M NOBEPXHOCTHBIM HaTAXKEHUEM
NOBEPXHOCTHbIM HATAXKEHUEM W KOHLEHTpaumeln agcopbaTta B pacTeope

YKcycHast KUCII0Ta U3 BOJHOTO pacTBOpa OyAeT Jydle aacopoupoBaThCs
Ha CHJIMKarenie

OJIMHAKOBO Ha YTJI€ U Ha CUJIUKArese

azcopOLus HE TPOUCXOAUT

Ha aKTUBUPOBAHHOM YTJIE

N3oTepma ancopOIK — 3TO 3aBUCUMOCTh

BEJIMUMHBI aJICOPOLIMH OT TEMIIEPATYPhI PU NOCTOSTHHOM JJaBJICHUU

BEJIMYMHBI aICOPOLIMU OT KOHIIEHTPALIUU BEIECTBA B PACTBOPE WJIHU JIaBJICHUS T'a3a MPU MOCTOSHHON
TeMIeparype

KOHIIEHTPALlMH BELIECTBA B pPaCTBOPE OT TEMIIEPATyphl IPH MOCTOSIHHOM BETMUNHE aJICOPOIIUH
JIaBJICHUsI ra3a OT TEMIEPATyphl IPU MOCTOSIHHON BEIMYUHE a/IcCOPOIIUU

[TpaBuiio ypaBHUBaHUs noisipHocTH PeOunaepa popmynupyercs

BemecTBO C MOXeT azicopOMpoBaThCs Ha MOBEPXHOCTH pasaena a3 A u B B Tom ciydae, ecinu
Hanuuue BemectBa C B MOBEPXHOCTHOM CJIO€ MPUBOJUT K CHUYKEHUIO MOJISIPHOCTEH 3TUX (a3
HOJISIPHBIE a/1COPOEHTHI JTydllle aJiIcCOPOUPYIOT MOJIIPHBIE aJIcCOPOAThI, a HEMOISIPHbIE aJICOPOEHTH —
HENOJISIpHbIE aIcopOaThI

BemecTBO C MOXeT aicopOMpoBaThCS HA MOBEPXHOCTH pazfena a3 A u B B Tom ciyuae, eciu
Hanuuue BemectBa C B MOBEPXHOCTHOM CJI0€ MPUBOJUT K YBEIHUEHUIO MOJIIPHOCTEHN 3THUX (a3
BemecTBoO C MOXKeT azicopOMpOBaTHCS HA MOBEPXHOCTH pasaena a3 A u B B Tom ciydae, eciu
Hanuuue BemectBa C B MOBEPXHOCTHOM CJIO€ MPUBOJUT K YPAaBHUBAHUIO TOJSPHOCTEH 3THX (a3

AncopOuust U3 pacTBOPOB HE MIPUMEHSIETCS

JUISL OYUCTKH KHUJIKOCTEH

JUTS KOHIIGHTPUPOBAHUS BENIECTB U3 pa30aBICHHBIX PaCTBOPOB
JUISL IOJTYYEHUS JIMOPHUIBHBIX THIIPO30JIeH

JUISL pa3/eIeHus BEIIECTB

KoHcTanTa ancopOIinoHHOTO paBHOBECHS B ypaBHEeHUH JICHTMIOpa XapaKkTepu3yeT
DHEPTHUI0 B3aUMOACHCTBUS afacopbara co cpenoit
€MKOCTb aJICOPOIITMIOHHOTO MOHOCIIOS
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SHEPTHUIO B3aUMOJICHCTBHSA acopOara ¢ agcopOeHTOM
SHEPTHIO B3aMMOJICUCTBHS aJICOPOCHTA CO CpeIoi

JInotpornHsle psAabl — 3TO

PSRl MOHOB, COCTaBJICHHBIE B MOPSIIKE BO3PACTAHUS UX CIIOCOOHOCTH CBSI3BIBATH CPEAY
PSABI MOHOB, COCTaBJICHHBIE B MOPSAKE YMEHBIICHHSI UX CIIOCOOHOCTH CBSI3bIBATH CPENly
PSII HOHOB, COCTABIICHHBIE B MOPSIIKE BO3PACTAHUS UX 3aPSI0B

PSABI MOHOB, COCTaBJICHHBIE B MOPSAKE YMEHBIICHHS UX CIIOCOOHOCTH K aJICOPOLINH

[pu yBemmuennn temmepatypsl ¢ 20°C 110 40°C 1moBepXHOCTHOE HATSKEHNE FeKCaHA CHU3MIIOCH C
17,41 mIx/m? 1o 15,24 mJlx/m?. Temnora o6pasoBanus noepxHoctu rexcana mpu 20°C B m[x/m?
paBHa
26,85
28,24
31,79
34,18

TToBepxHOCTHOE HaTsKeHHe anmmnHA npu 37°C cocrasmser 39,99 mJIx/m2. TemneparypHsIii

k02 dunmenT nosepxaoctHoro Hatsokerus do/dT = — 0,1234 m/lx/M? K. ITonHas ToBepXHOCTHASA
sHeprus anmmiHa npu 37°C B MJlx/M? paBHa

65,84

78,24

85,47

59,36

[Tpu n3yuennu aacopOLMK YKCYCHOM KUCIIOTHI HA AaKTUBUPOBAHHOM YTJIE MOJIYYEHBI CIIEIYyOIHe
JaHHBIC: KOHIIEHTpAIUs ajicopOaTa 1o agcopommu pasHa 0,1142 Moub/11, a mocie aacopouum —
0,0634 mob/11, 06bEM pacTBOpa, U3 KOTOPOTO MPOBOJAT ajicopOuuto, coctasuset 200 mi, a Macca
azcopOenTa pasHa 3,0 r. Bennuuna agcop6muu A B MOJIB/T paBHa

0,0028

0,0034

0,0044

0,0056

2 mn pactBopa [TAB (skuakoro Mpiia) cMemany ¢ 8 MJ BOJbI U MOJYYHIIH NTEHY 00beMoM 95 miL.
KpaTHOCTh nIEHBI paBHA

9,5

7,5

8,5

10,5

[Tpu yBenrueHNH KOHIIEHTPALUU U30MaCIITHOM KUCIOTHI B pactBope ¢ 0,125 mons/n 1o 0,250
MOJTB/JT TTOBEPXHOCTHOE HATSKEHNE CHI3MIIOCH ¢ 55,1 MJx/M? 110 47,9 mJlx/M2. TToBepxHOCTHAS
aktuBHOCTH [TAB B M/[-M/MoIb paBHA

0,0524

0,0776

0,0675

0,0576

K kakomy snektpoay OynyT nepemenaTbes YacTuIbl 6eska npu aiekrpodopese B 0,001 M
pacTBope ruApOKCHIa HaTpusl, eciu pH n3o3nekTpudeckoi Touku paBeH 4,6
K KaToay
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K aHOy
BHauaJjle K KaTojy, a 3aTeM K aHOIY
HE TIepeMeInIaeTcs

Benok ansOymun ¢ pH n3osnexrpuyeckoit TOUKH, paBHOM 4,8, npu pH = 4,8 nBrmkercs npu
anekTpodopese

K KaToay

K aHOJY

OCTaeTCsl HEMOABUKHBIM

JIeHaTypupyeTcs

[Tponecc 3acTyaHEBaHUS YCKOpSAETCS MIPU
pH < pH u3osnexrpudeckoil TOUKU

pH > pH u3osnekTpudeckoi TOUKH

pH = pH u3osnexrpuyeckoi TOUKH
BenuurHa pH He Biuser

N3031€eKTprudecKoe cOCTOsIHUE OeIKka — 3TO

cocTosiHrE OEIKOBOI MOJIEKYIIBI, TP KOTOPOM €€ TOJIOKUTEIBHBIC U OTPULIATEIIbHBIC 3apsi/Ibl
B3aMMHO CKOMIIEHCUPOBaHbI

coCTOsIHUE OEIKOBOI MOJIEKYIIBI, TP KOTOPOM €€ TTOJIOKHUTEIBHBIC U OTPULIATEIIbHBIC 3aps/Ibl He
CKOMIIEHCUPOBaHbI

cocTosiHME OEIKOBOI MOJIEKYIIBI, TIPU KOTOPOM YHCIIO KapOOKCHIIBHBIX TPYIII PABHO YUCITY
aAMHMHHBIX TPYII

cocTosiHre OEIKOBOI MOJIEKYIIBI, TIPY KOTOPOM LIEITHAsi MOJIEKyJia Oenka OyIeT CTPEeMHUTHCS
pa3BepHYTHCA

HaOyxaHue, KoTopoe 3aKaHUYUBaeTCsl PACTBOPEHUEM TOJIMMEpPA, Ha3bIBACTCS
CHUHEPE3UCOM

TUKCOTPOIHUEN

OTPaHUYEHHBIM

HEOTPaHUYEHHBIM

Ha nporniecc HabyxaHus OJIMANIEKTPOIUTA HE BIUSET
TemIeparypa

pH cpenbl

MPUCYTCTBHUE JIEKTPOIUTOB

Macca UCXOIHOTO MOoJIuMepa

Ha6YXaHI/IC, KOTOPOC 3aKaHYNBACTCHA O6p8.30BaHI/ICM CTy,[[HGfI Ha3bIBaACTCsA
HCOTpaHNYCHHBIM

OrpaHUYCHHBIM

TUKCOTPOITHBIM

CUHCPC3NCHBIM

Ecnu B Monekyie Oenka Ooubiiie KapOOKCHIBHBIX TPYIII, Y4€M aMHHHBIX, TO pH H3037eKTpruecKoit
TOYKH JAaHHOTO O€eJIKa HaXOIUTCS

B KUCJIOHN cpene

B ILIETIOYHOM cpee

B HEUTpaJIbHOU cpesie

NOT He 3aBUCUT OT KOJIMUECTBA KApOOKCUIILHBIX U aMUHHBIX TPYII B MOJIEKYJie OesKa
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Bs3kocTs KuAKOCTEH — 3TO

HAIPsDKEHUE CIIBUTa, IPUBOASIIEE K TCUCHUIO KUAKOCTEN

KO3 PHUIMEHT MPONOPIMOHATFHOCTH B YPaBHEHUH DUHIITEHHA JUIs1 )KUIKOCTEH
negopmanus KUIKOCTeN

K03 PHUIHEHT MPONOPIMOHATLHOCTH B ypaBHeHUH HbIOTOHA JUISl TEUEHUS KUKOCTEH

VYpaBuenue [lyaszeiisisa mo3BoJsS€T BBIYUCIUTD
paanyc 4yacTHIL 30J151

CKOPOCTb JIBUDKCHUS YaCTHIL 30JI5
ANEKTPUYECKUI MOTEHIMAN HA YaCTUIaX 30715
BA3KOCTb 307151

VYpaBHeHMe DHILITEIIHA yCTaHABINBAET

JMHENHYIO 3aBUCUMOCTb BSI3KOCTH KHMJIKON AUCIIEPCHON CUCTEMBI OT KOHLICHTPALUU AUCIIEPCHON
¢azbl

HEJIMHEHWHYIO 3aBUCUMOCTD BSI3KOCTH JKUJKOM TUCIIEPCHON CUCTEMBI OT KOHLIEHTPALMK JUCIIEPCHOU
¢azbl

JMHENHYIO 3aBUCUMOCTb BSA3KOCTHU XKHUJIKOW AUCIIEPCHON CUCTEMBI OT TEMIIEPATYpPBI

3aBUCHMOCTB BSI3KOCTHU KUJKON AUCIEPCHON CUCTEMBI OT KOHLIEHTPALUU JIEKTPOJINTA

B ypaBuenun Ilyaseiins o0bpeMHas CKOPOCTh TECUSHHS KUAKOCTH
YBEJIIMUUBAETCS C YBEIIMUEHUEM BA3KOCTU

YBEJIMYMBACTCS C YBEIMYECHUEM paguyca U JUIMHbI Kaluuispa

YMEHBILAETCS C YBEIMUYECHUEM PAInyca U JJIMHBI KalWLIspa

YBEJIMYMBACTCS C YBEIMYECHUEM Pauyca U YMEHBIICHUEM JUIMHBI KaIIIUIIpa

Bs3k0oCTh )KHAKOCTEN U3MEPSAIOT C IOMOLIBIO
KaJIOpUMETpA

BHCKO3UMETpa

crajarMoMeTpa

apeoMerpa

Peonorus n3yqaer

neGopMalnio TBEPABIX TNl U TEUEHUE KUAKOCTEH
SJICKTPOKHMHCTUYCCKHUC SABJICHUA

YCTOWUYMUBOCTD JUCIEPCHBIX CUCTEM
Munennooopasosanue B pactsopax [1AB

Bsizkocts sxkuakocteit usmepsiercs B cucreme CI'C B
Ila-c

I1

I1a

H-c

K omrrudaeckum cBoiicTBam KOJIJIOMOHBIX CUCTEM OTHOCAT
CCAMMCHTAIlUIO
OINTAJICCUCHIINTO

b hy3uro
OCMOTHYECKOE JIaBIICHUE

PaccenBanue cBera B KOJJIOMAHBIX CUCTEMAX U Ha6n10)1afomeecs[ IIpHU 5TOM U3MCHCHHE OKPACKU
KOJIJTIOMJa Ha3bIBaCTCsA
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ceIMMEeHTaIueH
bnynauzanueit
OIajeCICHIINCH
®dnyopecueHuen

Teopuro cBeTopaccestHus co3aall
Tunnais

®dapaneit

Poneit

Peticc

B 30515X HHTEHCHBHOCTb PACCESHHOIO CBETA

IPSIMO IIPONOPLIMOHANIBHA JJIMHE BOJIHBI 141AI0IIEr0 CBETOBOIO IIOTOKA

IPSMO NPONOPIIMOHAJIbHA YACTUYHON KOHIIEHTPALUU

HE 3aBHCHUT OT ITOKa3aTesei MpeJIOMIICHUS TUCTIEPCHOM (a3bl U TUCTIEPCHOHHOMN CpPEJIbI
00paTHO MPONOPLUOHATIbHA KBaApaTy 00beMa 4aCTHIIbI

Oddexr Tungans 3akmrodaercs B

JBUKCHUH YaCTHII 3011 B AJICKTPUICCKOM T10JIC
KOATYJISIIIMH YacTHUIL 307151

CEIMMEHTAIINN YaCTHI] 30JI51

paccessHuM CBETa YaCTUILIAMH 30JIsI

VYpaBHeHue Panest ycraHaBIMBaET CBA3b MEXIY

WHTEHCHUBHOCTBIO PACCESTHHOIO CBETA M YACTUYHOM KOHIICHTPALMEH 30715, BA3KOCTBIO CPENBI U
TEeMIIepaTypoiu

MHTEHCUBHOCTBIO PACCESTHHOTO CBETA M YACTUYHOM KOHLIEHTPAIMEH 30J151, 00hEMOM YaCTHLIBI U
JJIMHOM CBETOBOM BOJIHBI

MHTEHCHUBHOCTBIO PACCESTHHOIO CBETA U JUIMHOM CBETOBOW BOJIHBI, BA3KOCTBIO U ITOKA3aTEIIEM
IIPEJIOMIICHUS CPEJIbI

MHTEHCHUBHOCTBIO PACCESTHHOTO CBETA U PAINYCOM H ITOKA3aTeNIeM ITPEIIOMIIEHUS YaCTHUIIbI
JMCTIEpCHOM (ha3bl v Temmeparypoit

Cpennuii KBaipaTUUHbINA CABUT SIBISETCS

KOJIMYECTBEHHOM XapaKTEPUCTUKON YCTOMYMBOCTU KOJUIOUIHOW CHCTEMBI

KOJTMYECTBEHHOMN XapaKTepUCTUKONW OPOYHOBCKOTO JIBHYKEHUS

KOJIMYECTBEHHOM XapaKTEPUCTUKON MEKMOJIEKYIISIPHBIX B3aUMOJICUCTBUN B KOJUTOMAHBIX CHCTEMAX
KOJIMYECTBEHHOU XapaKTEPUCTUKOMN AMEKTPOCTATUUECKUX B3aUMOJAEHCTBUIN B KOJUIOUIHBIX CUCTEMAaX

Yron cMauuBaHUs PacCUUTHIBAIOT 110
ypaBHeHUIO J{romnpe

3akony FOHra

ypaBHEeHUIO Panes

3akoHy I eHpu

VYpaBuenue [lronpe Mo3BoJIsI€T pacCUUTaTh
paboTy Kore3un

paboty aare3uu

KpaeBOM yro

paboTy cMayMBaHUs

MOJ'ICI(YJ'IHPHOC MPUTAKCHUEC MCIKAY ITOBCPXHOCTAMU ABYX COIIPUKACAIOMIUXCA (1)8.3 Ha3bIBACTCsA
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KoTe3uei
CMayMBaHUEM
aaresueu
AncopOuueit

[TpuTsikeHrEe aTOMOB, MOJIEKY/I, HOHOB BHYTPH OT/EIBHOM (ha3bl HA3bIBACTCS
KOre3uen

aaresuen

aacopouuei

MMOBEPXHOCTHBIM HATSHKCHHEM

B3anMonelicTBHE JKUIKOCTH C )KHIKOCTBIO HUIH TBEPBIM TEJIOM IPY HAJTUYHH TPEX
HECMEIMBAOIIUXCs (a3, OHA U3 KOTOPHIX BO3YX, HA3bIBACTCS

necopOuei

aacopouueit

aaresuen

CMayHuBaHUEM

KpaeBoii yros1 MOKHO BBIYMCIIUTH 110 3aKOHY
IOnra

Bant-Todda

Payns

®uka

DNEKTPOKUHETUIECKUN TTOTECHIIMAT — 3TO
HOTEHIIUAI TEYCHHSI

MOTEHIINAJ OCeNaHMs

noteHuan 1updy3Horo cios
MOTEHIIMAJ Ha TUIOCKOCTH CKOJIbKEHHS

Hownbl, nepBbIMH aIcOpOUPYIOIIMECS Ha TOBEPXHOCTH TBEPI0H (a3bl pu odpazoBanuu [9C,
Ha3bIBAIOTCS

noHamu auddy3Horo cinos

IPOTHUBOMOHAMHU

MOHAMH aJICOPOLIMOHHOTO CII0s

HNOTEHIMATIONPEAEIIAIOUMMUA HOHAMU

JI3era-noTeHnuan He 3aBUCUT OT
TEMIIepaTyphl

JUDJIEKTPUYECKOM IIPOHULIAEMOCTHU CPEIbI
BBEJICHUS DJIEKTPOJINTOB

paaunyca 4aCTULl KOJUIOUJHOM CUCTEMBI

JIBOIHOI 3yIeKTpUYEeCKHi Ci10il 0Opa3yercs B pe3yibTare

BO3JIEUCTBUS JJIEKTPUUECKOTO IOJIS HA JUCIIEPCHBIE CUCTEMBI

npoliecca MOBEPXHOCTHON MOHHU3AIMK WM U30UpaTeIbHOM acopOIIuy HOHOB
nuddy3uu HOHOB

IIpolLecca KoaryJsiliuy IIpyv BBEIECHUU DIIEKTPOIUTOB

K SJICKTPOKHMHCTUYCCKUM CBOICTBaM AUCTICPCHBIX CUCTCM OTHOCAT
OINAJICCICHIINIO

muddysuto
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IIOTCHIOHAJI TCUCHUA
JIEKTPOIHAITU3

JIBOWHO¥ 2JIEKTPUUYECKHI CIION HE 00pa3yeTcs B pe3ysibTare
mpoliecca rnepexoja 3apsHKEHHBIX YaCTHUI] U3 0JHOM (Da3bl B APYTYIO
nporecca U30upaTesbHOM aIcCOPOIIMU HOHOB HA MMOBEPXHOCTU YaCTHUIL
nporecca mud}y3un HOHOB K MOBEPXHOCTH YACTHUII

mporecca agcopOoIy HETUCCOUUUPOBAHHBIX MOJISIPHBIX MOJIEKYJ

K sneKkTpoKnHETHYECKHM CBOMCTBAM JUCIIEPCHBIX CUCTEM HE OTHOCST
AIEKTPOOCMOC

MOTEHLHAN CEAUMEHTAIUN

MOTEHIM A TEUECHUS

3JICKTPOIUAIIN3

[IpaBuno Kéna ucnonb3yercs ais

onpezaeneHus Toamunsl JJ9C

pacuera 3JIeKTPOKHHETUYECKOTO MOTEeHIala

oTpesieNIeHUs 3HaKa 3apsjia MOBEPXHOCTEH conpukacaromuxcs ga3 npu oopazoBanuu JJIC pacuera
noteHuuana qupdy3Horo cios

YacTuel IMHBI IPU KOHTAKTE C BOAOM 3apsKEHbI
IIOJIOKUTENBHO 110 npaBuity Kéna

OTpHULATENIBHO 10 npaBuiny Kéna
AJIEKTPOHEUTPAJIbHBI

II0JIOKUTEIBHO 110 Teopuu lITepHa

Onekrpodopes — 3To

HepeMenIeHHE CPEIbl B JIEKTPUUECKOM I10JI€ OTHOCUTEIBHO HEMOABMKHOM JuciepcHOM (asbl
nepeMeleHle JUCTIepCHOM (a3bl B 3JEKTPUUECKOM I10JI€ OTHOCUTEIBHO HETOABUKHOMN
JUCIIEPCUOHHON Cpeibl

nepeMeleHe B AIEKTPUUYECKOM T0JIe JUCTIEPCHOM (pa3bl M JUCTIEPCHOHHOM CpeJibl 0THOBPEMEHHO
BO3HHKHOBEHHUE Pa3HOCTH MOTEHIMAJIOB IPU OCAXKIACHUM YaCTHI] TUCIIEPCHOM (a3bl

DIIEKTPOOCMOC — ITO

nepeMenieHre CPeIbl B DIEKTPUUIECKOM T0JIe OTHOCUTEIHHO HEMOABIKHON JUCcTepCHOM (a3bl
nepeMeIICHIE TUCTICPCHOM (a3bl B AJICKTPHUECKOM I10JIE OTHOCUTEIIBHO HETIOABMYKHON
TUCTIEPCUOHHON CPeIIbI

MepPEeMEIICHIE B AJICKTPHUUYECKOM I10JI€ TUCTICPCHOM (pa3bl U JUCTIEPCUOHHOMN CpeIbl OJTHOBPEMEHHO
BO3HUKHOBEHHE PA3HOCTH MOTEHIINAIOB NIPU TEYCHUH KHUJIKOCTH Yepe3 MOPUCTOE TEIO

Kak 3apspkena yactuna 30515 cynbduaa cepedpa, MoIydeHHOro IpU B3auMOJIeHCTBUN Cynbduaa
HaATpUs ¢ HUTpATOM cepelpa, U HaXosIascs Mpyu U30bITKE pacTBOpa cyiabduia HaTpus?
OTPHIIATENBHO, T.K. MOTEHIMAJIONPEACIISIONMIMHA HOHAMU SBIsIOTCS HOHBI NO3™
MOJIOKUTEBHO, T.K. IOTEHIIMATIONPEAESIONIMMU HOHAMU SIBJISIOTCS HOHBI AQ

OTPHUIATENBHO, T.K. TTOTEHIUATONPEIEMIOMMMHI HOHAMH ABISIOTCS HOHBI S2-

MOJIOKUTEIBHO, T.K. TOTEHIIMATIONPEACISIONIMMU HOHAMU SBJISIOTCS HOHBI Na

Koarynmupyrommm nelicTBremM 001aiaeT HOH dJIEKTPOJIUTA

3apsii KOTOPOTro NMPOTUBOIIOIOKEH 3apsAAy KOJJIOUIHON YaCTHUIBI
OJTHOTO M TOT'O K€ 3HAKa C 3apsI0M KOJUIOMHOW YaCTHUIIbI
panuyc KOToporo 0osbIie
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paznyc KOTOpOIro MEHbIIIE

30716 ruapoKcHaa Meau noaydeH npu godasienun 0,005 M pactBopa Hutpata Meau K n30sitky 0,01
M pacrtBopa ruapokcua Hatpus. Kakoil U3 2JIeKTpOIUTOB MPH KOATYISIIUN 3TOTO 3011 OyAeT
007a1aTh HAaUOOIBIIIMM TTOPOTOM KOATYIISIIUU?

Nas [Fe(CN)e]

FeCls

Ca(NO3).

NaBr

Koarynupyroniee nelicTBue MOHA-KOAryJstHTa TeM OOJIbIIe, YeM
MEHBIIIE €ro 3apsij

0oJb11IE €ro 3apsia

0oJIbIIIE €ro paguyc

MEHBIIIE €r0 Panuyc

Koarynupyroniee qeicTBue 31€KTPOIUTOB ONIPEAEISAETCA MPABUIOM
[Tanera — dasiHca

[lynsue — I'apan

PebGunnepa

Hroxno — Tpaybe

K BemecTBam, ciocOOHBIM BBI3BaTh KOATYISAUIO JINOPOOHBIX CUCTEM, OTHOCST
[IOBEPXHOCTHO-AKTUBHBIE BELIECTBA

BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

3JIEKTPOJIUTHI

HEJIEKTPOJIUTHI

HammeHbmM moporoM KoaryJsiiie JUIst 3011 HOAHIa cepedpa ¢ TOI0KHUTENBHO 3apsSKEHHBIMU
4acTUIIAMU 00JIaJJaeT JIEKTPOIIUT

HUTpAT KaJus

cynbdar Kaaus

XJIOpU/I ATFOMHHUS

docat Hatpus

UYewm 3aBepiiiaetcs mnpoiecc ObICTPOoil Koarynsiuu?

BBITIAZICHUEM OCaJIKa M3 YaCTHI] IUCTIEPCHOM (a3bl

cTabunuzanueit KOJIJIOUTHOW CUCTEMBI

obparienuem ¢as

o0pa3oBaHUEM JIBOIHOTO AJIEKTPUUYECKOTO CIIOSI HA YaCTUIIAX AUCIIEPCHOMN (ha3bl

J171s1 TOBBIILIEHUS] YCTOMYMBOCTH 307151 TUIPOKCH/IA JKejle3a K KoaryJIsaiuu JoOaBiIsSoT
PacTBOP CHIIBHOT'O JJIEKTPOJIUTA

pacTBOp CI1abOro IEKTPOJIUTa

pPacTBOpP BBICOKOMOJIEKYJISIPHOI'O COEAUHEHUS

STUJIOBBIN CIIUPT

OO6pa3en cHHTETHYECKOro Kayuyka Maccot 12,35 r Beiaepkaiu B TeueHue 24 4acoB B TOJIYOJIE IPU
25°C. Tlocne BBIEPKKH B pACTBOPUTEIE €r0 Macca cTana paBHoit 33,76 1. CTeneHb HaOyXaHHs
Kayuyyka B % paBHa

162,5

173,4
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217,1
273,4

Bpemsa ncteueHmns 3018 rmapokcnaa skenesa (l11) us kanunnapHoro suckosmmetpa npu 22°C
coctasnnaet 28,1 ¢, a Bogpl — 27,2 c. [INOTHOCTb XUAKOCTEN NPUHATL paBHbiMK 1,0 r/mn. BaskocTb
Boabl 1,005 cM. Baskoctb 3018 npu 22°C 8 cll paBHa

1,038

1,042

1,032

1,047

Jlns Havana OwicTpoid koaryssiiuu 15 M 3011 ruapokcuaa skenesa (1) tpedyercs 2,0 v 0,001
M pactBopa rekcanmanodeppara (I1I) kanus. ITTopor koarynsiuu 3TOro MIEKTPOIUTa B MOJIB/JT
paBeH

0,000052

0,00012

0,00013

0,00052

BbraucnuTs paauyc B M caMoil MalleHbKOW YacTHUIIbI CYCTIEH3MH OKCHJIA alIFOMUHHUS B BOJIE, €CIIH
BBICOTA CJIOSI CYCIICH3UU HAJI YaIlIeYKOH paBHa 8,5 cM, MaKCUMaJIbHOE BPEMS MPOXOXKICHUS ITOTO
pPacCTOSTHUS YaCTUIIAMU /10 YCTAHOBIICHUS TOCTOSTHHOM Macchl 0cajJika COCTaBIseT 325 ¢, BA3KOCTh
cpenst — 0,01 T1, yckopenue cBoboxHOro0 nagerus — 981 cm/c?, mnoTHOCTH cpepl — 1,00 r/em?,
IUIOTHOCTH OKCHJA aTIOMUHUS — 3,96 r/em®

3,54-10~*

491-10~*

6,37-10~*

2,01-1073

BoruncnuTh 351€KTpOKMHETUYECKUI TOTeHIIMal B MB yacTuil 30515 rupokcuia Maruus o JaHHbIM
anekTpodopesa: pazHocTs noteHnuanoB 120 B, paccrosiaue mexay snexkrpogamu 50 M,
CMEIIEHUE TPAHUIIBI 30151 K KaToay cocTaBuiio 14,5 MM 3a 25 MuH. BsI3kocTh ucriepcnoHHOM
(BoHOI) cpesibl Mpu Temmnepatype onbita 298K pasna 8,94-1074 ITa-c, oTHOCHTEbHAS
JTUAJICKTPUYECKasi TPOHUIIAEMOCTD 78,2, BJIeKTprUecKasi TOCTOSTHHAS

8,854-1012 ®/m

44,2

67,8

52,0

82,6

8.5. Bonpochl Kk 3a4eTy no Aucuuiiinie «@usnuyeckas U KOJUIOUIHAS XUMUSD)
(2 cemecTp)
(m1s1 popmMupoBaHusi KoMneTeHIun OIK-2)

1. Ilpeamer wu3yueHus  TepMoaWHaMUKU. (OCHOBHbIE TOHATHS B  TEPMOJMHAMUKE:
TEpMOJMHAMHYECKas CUCTEMA, (pa3a, KOMIIOHEHT, TEPMOAMHAMUYECKHE TTapaMeTPHhI.
TepMoanHaMHuyecKue MPOLECChl M UX KIIaCCU(PUKAIHS.

HyneBoe Hauano TepMoAMHAMUKH. Y paBHEHHE COCTOSHUSI.

Tennora, pabota, GyHKIIUHA COCTOSTHUSI.

BuyTpeHHsst dHEprus. DHTAIBINA.

abrwn
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14.
15.
16.

17.
18.
19.
20.

21.

22.

23.
24.

25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.

IlepBoe Hauamo TepMOAUHAMUKU. TEIIOEMKOCTS.

Tepmoxumust. TermoBeie 3P PeKThl XUMUYECKUX peakiuii. 3akoH ['ecca u ero ciencTBus.
Cranpaptabie ycnoBus. 3akoH Kupxroda.

[Tpenmocbuiku 1 GOPMYIUPOBKH BTOPOrO Havajaa TEPMOJIUHAMUKH.

OHTpOIHUS U TEPMOJAUHAMUYECKAs] BEPOSTHOCTb.

OHTpONUs U BO3MOKHOCTh CaMOIIPOU3BOJIBHOIO ITPOLIECCa.

TpeTbe HauaI0 TePMOJMHAMUKH. AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.

Oueprusa ['u66ca u sueprusi I'enbmronbia. Kputepun paBHOBECHBIX U CaMOIPOU3BOJIBHBIX
nporeccoB. YpaBuenus ['u66ca — ['enpmrosnba.

XHUMHUYECKUH NOTEHIMAIL, €r0 3aBUCUMOCTb OT TEMIIEPATyPhl U IABJICHMUS.

Xumunueckoe paBHoBecHe. KOHCTaHTHI paBHOBECHS. 3aKOH JIEHCTBYIOIIUX Macc.

PaBHOBecHe i1 TIETEPOreHHbIX XHMHMYECKMX PpEaKIUud U JUIsl HEUJCAIbHBIX CHUCTEM.
@OYruTUBHOCTb U AKTUBHOCTb.

CwMmelieHre XuMHYecKoro paBHoBecHsl. DaKTOPhI, BIMUSIONIUME HA CMEIIECHHE PABHOBECHSL.
da3oBoe paBHOBecHe U (azoBbie mepexoanl. [IpaBuio da3 ['ubOca.

®dazoBble AuarpaMMmsl. J(narpamma coctosHus Boabl. OCHOBBI TEPMUYECKOIO aHATIU3A.

OOmast xapakrepuctiuka pacTtBopoB. Kiaccuduramms pactBopoB. CrocoObl BBIpaXKECHHUS
KOHLIEHTpAallUU PacTBOPOB.

Konnuraruable cBOICTBa HA€aIbHBIX PACTBOPOB: 3aKOH Payis, ocMOC M OCMOTHYECKOE
JIaBJICHUE.

Konnuraruable CBOICTBa HACAJIBHBIX PAcTBOPOB: IOBBILIEHHE TEMIIEPATypbl KUIECHUS U
MIOHMKEHUE TEMIIEPATYPhI 3aMEP3aHUs PACTBOPOB.

Oco0eHHOCTH BOJAHBIX PACTBOPOB AJICKTPOIHUTOB. M30TOHMYECKUIT KO3 PHIIHCHT.
DJIEKTPONPOBOJIHOCTh ~ PAaCTBOPOB  3JIEKTPOJIMTOB:  yJ€JIbHAas, MOJbHAas, MOJbHAs IpHU
0eCKOHEYHOM pa30aBJICHUU.

[ToaBuAKHOCTH MOHOB U YKcCIIa IlepeHoca. 3akoH Konbppayma.

CunbHbIe U crtabble AIEKTPOIUTHI: aKTUBHOCTD, HOHHAS CHIIa, KOA()(QUITMEHT aKTHBHOCTH,
KOHCTaHTa U CTENEeHb JUCCOIMALNU CIa00T0 JIEKTPOIIHUTA.

Konaykromerpuueckoe omnpeneneHue CTENeHH IUCCOLMAallMM M KOHCTAHTHI JIMCCOLMALINU
CJ1a0bIX JIEKTPOJIMUTOB.

DONEeKTpUYECKUN MOTEHLIMAT U MEXaHU3M €T0 BOSHUKHOBEHHS.

VYcTpoiicTBO 1 paboTa rajibBaHUYECKOr0 JIEMEHTA. DIEeKTPOABIKYILAS CHUJIA.

CranmapTHBIN BOJOPOIHBIN SJIEKTPO M €70 YCTPOMCTRBO.

CraHpapTHBIE 21EKTPOAHBIE MOTEHIMABL. Psi HanpsbkeHui seMeHToB. Y paBHeHne HepHera.
DNEKTPObl, JIEKTPOXUMUYECKHE LIETTN U XUMUYECKUE UCTOYHUKH TOKA.

[ToreHnMOMETPHUS ¥ TOTEHIIMOMETPUUECKOE TUTPOBAHHUE.

OcCHOBHbBIE TPEJCTaBICHHUS] XUMUYECKOM KHUHETHKH. MOJNEKYISIpPHOCTh M MHOPSAIAOK pPEaKIUH.
Kunernyeckue ypaBHEeHUS.

MexaHnu3M XUMHUYECKUX peaKIui. DHeprus akTUBAIlMU. YpaBHeHHE AppeHuyca. Bnusaue
TEMIIEPATYPBI HA CKOPOCTh XUMHUUYECKOM peakLuu.

AKTHBUPOBAaHHBIA KOMIUIEKC U CTEPUUYECKUH (HaKTOP.

Karanus. Tumnsl kaTanuza. MexaHn3M KaTaTMTHYECKUX PEAKIIUM.

DepMEeHTaTUBHBIN KaTalli3 U €ro MPUMEHEHHE.

Oﬁpa3eu oujera K 3a4€Ty Mo IMCHUIIJIHHE «Pu3nyeckas U KOJJIOHIHAS XUMHD»
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dopma npoBeIeHHSI 3a4eTa - CMEIIaHHAs

Munucmepcmeo nayku u gvicuie2o oopazosanus PO
DI'BOY BO Cesepo-Ocemunckuii 2ocyoapcmeennstii ynueepcumem um. K.JI. Xemazyposa
Kagpedpa obueii u neopzanuueckoii xumuu
Hucyunauna «Qusuueckan u KOa10UOHAL XUMUA)
Hanpaenenue 6axanaspuama 19.03.03 Ilpodykmol numanus #cu8omHoz0 RPOUCX0HCOCHUS
1 Kypc, 2 cemecmp
3auem

BUJIET Nel

1. Ilpenmer usyuenus repMoanHaMuKi. OCHOBHbIE IOHATUS B TEPMOJANHAMUKE:
TEepPMOJIMHAMHUECKas cucTeMa, (a3a, KOMIOHEHT, TEPMOIMHAMUYECKUE TapaMeTpBl.
2. AKTHBHPOBAHHBIA KOMILIEKC M CTEPUUCCKUN PaKTOP.
3. BpIUMCIUTH KOHCTAaHTY PAaBHOBECHUS PEAKIMM IIPU CTAHJAPTHBIX YCIOBHUAX, HCIOJIb3Ys
CIIpaBOYHBIC JAHHBIC:
HSqy + Chy < S + 2 HCly

AH°o6p,, kJ>x/MOJIBb —20.9 0 0 —92.1
S0, JIx/K-Moutb 205,7 223,0 31,9 186,8
[IpennoxuTe ONTUMAIBHOE H3MEHEHHE ITapaMeTpoB cucteMsl (¢, T u p) s
YBEJITHUCHUS

BBIX0JIa MIPOIYKTOB peakiuu. OTBET 000CHOBATb.

4. IpuroroButs 100 mi 0,15 M pactBopa HuTpata xene3a (II) (rurotaocts 1,03 r/mn) u
paccuyMTaTh BCE €r0 KOJUIUTaTUBHBIC CBOHCTBA. [IpUHATH CTENICHD AJIEKTPOIUTUICCKOM
JIUCCOITMAIIMN PaBHOM 1.

3aB. kadenpoit o0reit u
HEOPraHUYECKOU XUMHUU .. CUMEOHU /1N

Jouent xadenpsl, K.X.H. 0.B. HEEJIOBA

8.6. Bonpochl K 3k3aMeHYy N0 JUCHUILINHE «DU3NYecKass U KOJJIOUTHAST XUMHUS»

wn

SRl

(3 cemecTp)
(n1s1 popmupoBanus KoMneTeHUu OIK-2)

Kounonanas Xumust Kak HayKa O TOBEPXHOCTHBIX SBJICHUSAX U TUCTIEPCHBIX cucTeMax. OCHOBHBIE
MOHATHUS B KOJUIOWIHON XWMHHU: JucnepcHas (aza, TUCTIEpCHOHHAs cpela, TeTepOreHHOCTh U
JMCTIEPCHOCTD, YAETbHAas TOBEPXHOCTb.

Knaccudukanus qucnepcusix cucreM (1V tuna).

[ToBepXHOCTHOE HATSKEHHE U IIOBEPXHOCTHASL DHEPTUSL.

BHyTpeHHsIT ~ ynenbHas TOBEPXHOCTHas dHeprus. YpaBHeHue [ ub06ca-I'enpmrombia.
3aBUCUMOCTh MIOBEPXHOCTHOT'O HATSKEHUS OT TEMIIEPATYPBHI.

[Tporecchl caMOITPON3BOIIEHOTO YMEHBIIICHHUS TIOBEPXHOCTHON SHEPTHH.

Ancop61iust. OCHOBHBIE TIOHSATHS U OTIPEIEICHUS.

dyHmaMeHTalIbHOE aicopOronHoe ypaBHenue [ 'nooca. [ m60coBckas ancopOmus 11t pacTBOPOB
Y Ta30B.
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

IToBepxHOCTHAss  aKTMBHOCTb. IIOBEpXHOCTHO-aKTHBHBIE U  IOBEPXHOCTHO-UHAKTUBHBIC
BELIECCTBA.

Knaccugpukanus I1AB u ux npumenenue. CTpoeHHe W pa3smep MOieKyn kommouaHsix [TAB.
Muuemioo6pa3zoBaHue.

ComoOunu3zanus B pactBopax koyutonaHbix [IAB. Mexanu3m mMoromiero AecTBusi.

Ancopouust [TAB. Ypasuenue llumkosckoro. [Ipasuio [roxno-Tpayoe.

YpaBHenue u3orepmsl agcopoimu Opeiinannxa. Pacder KOHCTAaHT B ypaBHCHHH.

Teopuss MoHOMoOJIEKYJIsIpHOH azncopOuuu JleHrMiopa. YpaBHEHHE M30TEpMBl aacopOLUn
Jlenrmropa.

CnencrBus u3 ypaBHeHus Jlenrmiopa. Pacyer BenmmunH A u K. Onpenenenue yaeinbHOMR
IIOBEPXHOCTHU ITOPOLIKOB.

3aKOHOMEPHOCTH UM OCOOCHHOCTH MOJIEKYJSIpHOM ancopOuuu u3 pactBopoB. IIpaBuio
ypaBHHBaHwUsI nossipHocTu Pebunnepa. Opuenranus mosekys [TAB Ha rpanuie paszaena ¢as.
WNonnas ancopOius u e€ 3akoHoMmepHocTH. JInoTpornusie psiabl. [IpaBuno [Tanera-dasHca.
HNonooOMeHHass ancopOumst U e€ 3akoHOMepHOCTU. YpaBHeHHe Hukosbckoro. [Ipupoansie u
CUHTETHUYECKNUE UOHUTHI.

[IpuMeHeHHe TPOLECCOB MOJEKYJSPHOW, MOHHOW M HMOHOOOMEHHOH axcopOmmu. IlpuHimmn
xXpomarorpadumu.

YeronuuBOCTh qucnepcHsIx cucteM 1o IleckoBy. TepmonnHamMu4eckue OCHOBBI YCTOWYHUBOCTH.
JInodunsHbIe M TMOGOOHBIE TUCTIEPCHBIC CUCTEMBI.

CriocoObl  MMONTy4yeHHs AMCIEPCHBIX CUCTeM: (U3MYEeCKas W XUMHYECKas KOHJICHCAIHS,
qucrneprupoBanue u nenrtusanusa. dddext Pebunaepa.

OuncTKa KOJUIOUJHBIX CUCTEM: AUATIU3, JIEKTPOIUAIN3 U YIIbTpapuIbTparusl.

OMynbcuM, UX Kiaccupukanus. Tumbl sMyabraTopoB. MexaHu3M cTaOWIM3allUu NPSAMBIX U
00paTHBIX SMyJbcHil ¢ moMorisio [TAB.

Yucno I'JIb nst I[TAB. OGpamenue ¢a3 amynbcuil. [Ipumenenne smynbcuii.

[Tensl, ux nosiydueHue u cBorictBa. Mexanusm odpazoBanus neH. @noranus. [Ipumenenue nex.
CTpyKTypHO-MEXaHUUYECKNE CBOMCTBA JUCTIEPCHBIX CUCTEM. OCHOBHBIE TIOHSATHS

peosioruu. 3akonsl ['yka u HetoToHa. Bs3KOCTh U KaccubuKanus KuaKoCTe.

VYpasuenue OctBanbaa-Belinsa. Ypasuenue [lyaseins. YpaBHeHne DUHIITEHHA M yCIIOBHSI €TI0
NPUMEHEHHUS.

CrpykTypooOpa3oBaHue B JHUCIEPCHBIX cHcTeMaX. KoarymsunoHHble M KOHJEHCAIlMOHHO-
KPUCTAJIIIM3AaL{MOHHbIE CTPYKTYPBI, YCIOBUSI UX 00Opa30BaHUs U CBOICTBA.

BA3KOCTh CTpYKTypHpOBaHHBIX cucTeM. YpaBHeHue llIBenoBa-bunrama. Ilpenen tekydecrn.
Peonoruueckne kpuBble CTPYKTYpUPOBAHHBIX JKUAKOCTEN 110 PeOunepy.

JIBOIHO 3JIeKTpUUYECKH CII0i U MeXaHU3MBbI ero oopa3oBanus. [Ipumepsi.

Crpoenue ABOMHOro sneKkTpudeckoro cios. Pacnpenenenne morennuana B JIDC. Daktopsl,
Biustromue Ha Tommuny JI9C. CTpoeHre KOUTOUMIHBIX MULIEIT THO(POOHBIX AUCIIEPCHBIX CUCTEM
Ha npumepe 3051 AgJ.

ONEKTPOKUHETUYECKUE SIBIICHHUS.

DJIEKTPOKMHETUYECKUI MOTEeHIHaN. Y paBHeHHe ['enbmronbsia-CMOIyX0OBCKOTO U yCIIOBUS €r0O
IIPUMEHEHHUS.

Koarymnsiuus nmodoOHbIX qucnepcHbIX cucteM. Teopus koarynsauuu CMoinyxoBckoro. beictpas u
MeAJIEHHas KoaryJsaiuyi. KOHCTaHThI CKOPOCTH KOATyJISILUH.

OcHoBbl Teopun [JJIDO. IloTteHnmanbHass KpuBas CHJI OTTAIKUBAHUSA U TNPUTSIKEHUS MEXIY
JaCTHULIAMHU.

TepMoanHaMuyeckue U KHHETHYECKHEe (PaKTOPbl YCTOMUYHUBOCTH TUCHIEPCHBIX CUCTEM.
3aKOHOMEPHOCTH KOAryysiiuu THIpO(OOHBIX JUCHEPCHBIX CHCTEM 3JeKTposnTamu. [IpaBuio
[ynsue-I'apau.  HelTpanns3anmoHHas W KOHLEHTPALMOHHAs — Koaryisanus.  SIBieHue
HENPAaBWIBHBIX PsII0B. AHTarOHU3M U CUHEPTU3M JIEKTPOJIUTOB.

Anresus u xore3usi. YpaBHenue J{ronpe. MexaHu3M MpOIECCOB are3u .

CmaunBanue. Kpaesoit yron cmaunBanus. 3akoH FOHra. Ypasuenue [ronpe-tOnra.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

I'unpodunsubie u TUAPOGOOHBIE TTOBEPXHOCTH MPH CMAYUBAHUU IKUAKOCTSIMU TBEPIBIX TEIL
Bnusaue ITAB ma cmaunBanue. PacTekanue >KUIKOCTH.

MonexkyJIsipHO-KMHETUYECKUE CBOMCTBA AMCIIEPCHBIX CHCTEM. BpOYHOBCKOE IBHIYKEHHE U €O
MOJIEKYJIIpHO-KHHEeTHUYecKas npupoaa. CpelHUi KBaAPATUYHBIN CIBUT.

Huddysus B nucnepcHbix cuctemax. Kospounument muddysuu. YpaBHeHue DWHIITEHHA.
VYpaBaenue DiiHTeliHa — CMOIYXOBCKOTO.

OcmoTHuecKOe AaBlIEHHE 30JIeH, €r0 PacyeT, ero 0COOEHHOCTH.
CenumenTtarmonHo-qudy3nonnoe paBHoBecue. YpaBHeHue Jlarumaca-Ileppena. OcHOBBI
CEIMMEHTAllMOHHOI0 aHanu3a. Y paBHeHHe CTOKCa U yCJIOBUS €ro npuMeHeHus. Pacder paguycos
YaCTHIl JUCTIEPCHON (pa3bl CycrieH3ui.

OnTudeckre CBONCTBA KOJUIOUAHBIX CHUCTEM: paccestHue cBera, dpdext Tunmans. YpaBHeHHE
Panes u ero ananums.

OnTuyeckre METOJbl UCCIIEO0BaHUS JUCHEPCHBIX CUCTEM: YJIBTPAMHUKPOCKOIUS, 3JIEKTPOHHAsS
MUKpOCKOIHUA, HeheToMeTpus, TypOUIUMETpHUs.

Abdpo301H, UX Kilaccu(uKanus, morydeHre, CBOHCTBA.

Mertoasl pazpyienus asposoiied. [Ipaktuueckoe 3HaueHue a3po3oseil. B3pbiBbl a3po3oiiei.
[Topomku 1 UX CBOWMCTBA: TEYCHHE, pacTIbUICHHUE, (DIyHAN3aLNs, TPAHYIUPOBAHHE.
BricokoMouieKysipHbIE COEAMHEHUS, UX TIOJTy4eHHE U OCHOBHBIEC (PM3UKO-XUMHYECKHE CBOMCTBA.
DIaCTUYHOCTb U IUTACTUYHOCTh NOJUMEPOB, UX ByJKaHu3anus. [IpumMeps.
BricokOMoOuIeKyIsIpHBIE  ANEKTPONIUTHI, MX Kiaccudukamus, cBoicTBa. I3o03mexTpuueckoe
COCTOSIHUE OEJIKOB.

BzaumopeiicTBie noiuMepoB ¢ pacTBOpUTENEM: Ha0yXaHue, BbICAIMBAHKE, CTYJHEOOpa30BaHUE,
CUHEpE3HC.

IIpumepHbIe pacueTHbIE 321241

ITpu yBenuuenuu temneparypsl ¢ 20°C 10 40°C nmoBepXHOCTHOE HATsKEHUE 'eKCcaHa CHU3HIIOCh
¢ 17,41 mIx/mM? 10 15,24 mJIx/M?. BEIMHCTUTS TEMIOTY 00pa30BaHus TIOBEPXHOCTH I'eKCaHa MPH
20°C B MJ[x/M?.

[ToBepxHOCTHOE HaTsKeHHe aneToHa mpu 37°C  coctasmser 22,93 mJ[x/m2. TemmepaTypHbIit
k03 uImenT nosepxHocTHOro HaTskerus do/dT = — 0,1132 mJ[x/M?> K. BeUHCIUTE MOTHYIO
TIOBEPXHOCTHYIO YHEPIHuio anetoHa mpu 37°C B MJ[x/M?.

[Tpu n3ydenuu agcopOLMM yKCYCHON KUCIOTHl HAa aKTUBUPOBAHHOM YTJI€ OJIYUYEHbI CIIEAYIOIINE
JIaHHBIE: KOHIIEHTpanus ajacopbata no agcopounu pasua 0,0375 momw/m, a mocie agcopOuuu —
0,0125 moinb/1, 06bEM pacTBOpa, U3 KOTOPOTO MPOBOAAT aJICOPOLINIO, COCTABIAET 75 MII, a Macca
agcopOeHTa paBHa 2,5 r. BeruncianTs BemuyuHy aacopOLuu A B MOJIB/T.

2 mu pactBopa ITAB (>kuakoro mbuta) cmemany ¢ 10 M1 BOABI U MOJIYYMIIH TIEHY 00beMOM 85
MJI. BBIYMCITUTH KPaTHOCTH MEHBI.

[Tpu yBenMueHUH KOHLIEHTPALMK TPONMOHOBOM K1CI0ThI B pactBope ¢ 0,0312 mons/n 1o 0,0625
MOJTB/JT TIOBEPXHOCTHOE HATSHKEHHE CHH3MIOCh ¢ 69,5 MJlx/M2 o 67,7 MJ[K/M?. Beranciuts
MOBEPXHOCTHYIO akTUBHOCTH [TAB B MJI>k'M/MOb.

OO0pa3zerr CHHTETHYECKOTO Kayuyka Maccoit 17,56 T BbiepKanu B TeUeHHe 24 4acoB B TOJTYOJIe
npu 25°C. [locne BBIAEP KU B pacTBOpHUTENE €ro mMacca cTaja paBHOHM 53,92 r. Berumcautsb
cTerneHb Ha0yXxaHus Kaydyka B %o.

3071b KeJlaTUHA NPOTEKAET Yepe3 KalWUIIPHBIA BUCKO3UMETp 3a 2 MUH. 19 c., a Boma — 3a 25,6
c. [ImotHOCTH 307151 1, 071 /™M, mImOTHOCTH BOBI 0,998 T/MI1, BA3KOCTH BOJIBI TIPH 20°C 1,005 cII.
Boruncnuts Bszkocts 30511 pu 20°C B cll.

Jlns navana ObIcTpoit koaryssiuu 20 M 305151 TUIpOKcHIa amoMuHus Tpedyerces 2,5 mu 0,02 M
pactBopa cynbdara kanus. BbUUCIUTE TOPOT KOAryJsIUH 3TOTO JIEKTPOJIUTA B MOJIB/I.

st mpenotBpamenus koaryssiiuu 20 mit 305181 TuApokcuaa xenesa tpedyercs 2,0 mi 0,01 %
pacTBopa jkelaTuHa. BEIYMCINTE 3aIIMTHOE YHCIIO JKeJIaTHHA B T/11.
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10. BeruucnuTh paanyc B CM caMOW MaJIeHBKOW YaCTHIIBI CYCIIEH3MU TajlbKa B BOJE, €CIIH BBICOTA

11.

CJI0Sl CYCIIEH3MM HaJ 4aiieuykoil paBHa 10,5 cM, MakCMMajabHOE BpeMs MPOXOXKICHHS ATOTO
PAcCTOSIHUSI YaCTULIAMHU JO YCTAHOBJIEHUS MOCTOSIHHOM MaccChl OCajJiKa COCTaBiseT 22 MHH.,
Bs13kocTh cpenbl — 0,01 1, yckopenue cBoboaHOTO MageHus — 981 cM/c2, IIOTHOCTD cpensl — 1,00
r/cM, moTHOCTH TanbKa — 2,54 T/cm®.

BbaucanTh 30€KTPOKHMHETUYECKUH TNoTeHIuan B MB wacTuil 305 ruapokcuaa Marhus 1o
JAHHBIM 3JIeKTpodopesa: pazHocTh noTeHnuanoB 150 B, paccrosnue Mexay anekrpogamu 35
CM, CMEIIICHUE TPAHUIIbI 30J151 K KaTOy cOCTaBuio 8,5 MM 3a 30 MuH. BSI3KOCTh AUCIIEPCUOHHOM
(BomHo#t) cpenpl mpu Temmeparype ombita 298K pasma 8,94-107% Ila-c, oTHOCHTenbHAs
JMAIEKTPHYECKAs TIPOHULIAEMOCTh 78,2, SIIeKTpHYecKas TocTosHHas  8,854-10712 d/m.

Oﬁpa3eu oumiera K IK3aMCEHY 0 JTUCHUIIJIUHE «Puznyeckasa U KOJLUIOMIHAS XUMHUS»

dopMa MpoBEACHUS IK3aMEHA - CMEIIIaHHAS

Munucmepcmeo nayku u gvicuiezo oopazosanus P@O
DI'bOY BO Cesepo-Ocemunckuii 2ocyoapcmeennstii ynugepcumem umenu K.JI. Xemazypoea
Kagheopa ooweit u neopzanuueckoit xumuu
Hucyunauna « Quzuueckan u KOJI10UOHAA XUMUA)
Hanpaenenue 6axanaspuama 19.03.02 IIpodykmol numanusa 3#cusomHnoz0 npoucxoHcoeHus
2 kypc, 3 cemecmp
Ax3amen

BUJIET Ne 1

1. Munennoo6pasoBanue B pactBopax IIAB. Omnpenenenne KKM Ha npumepe oneara
HaTpusl.

2. TlonmHast TOBEpXHOCTHAS SHEPTHSI U €€ OIpeIesICHHIE IS )KUAKOCTEH. BRIYUCIUTS MOTHYIO
MOBEPXHOCTHYIO0 3Hepruto anetoHa rnpu 293 K. [loBepxHOCTHOE HaTsKEHUE alleTOHa MpU
293 K cocrapmser 24,02 mJx/M2.  TemmepaTypHblii KOd((GUIHEHT MOBEPXHOCTHOTO
Harsokerus do/dT =—0,1132 Mx/m? K.

3. Uto Ha3bIBaeTCsI MOPOroM Koarymsnuu 30is1? ChopMmynupyiite mpaBuiia 3JeKTPOITHUTHON
Koaryssuu 3oieil. Berancnuts nopor koarymsauuu 0,02 M pactBopa cynbdara kaius,
ecly Juisl Havana Koaryiasuuu 20 mul 3078 THJIPOKCHJIA XKene3a Tpedyercs 2,5 Ml 3TOro
pacTBopa JIEKTPOJIUTA.

4. Kak mocTpouTh CETUMEHTAI[MOHHYIO KPHBYIO OCa)XIeHHs yacTtuil cycneH3uu? Kak c
MOMOIIBIO CETUMEHTAI[MIOHHOTO aHaIM3a YCTAaHOBUTH (DPAKIIMOHHBIN COCTaB PeaJbHOIro
MOJINUCIIEPCHOTO MOPOIIKA?

3aB. kadenpoii ooIei u
HEOPraHUYECKOW XUMUU A.14. CMMEOHU I

JloueHt kageapsl, K.X.H. O.B. HEEJIOBA

73



8.7. OnleHnBaHHue 0TBETA CTY/IEHTA HA 3a4eTe U IK3aMeHe

Xapaxmepucmuka omeema

bannwt

JlaH TONHBIN, pa3BEpHYTHIM OTBET HA IOCTABJICHHBIM BOMPOC, IMOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHWH 00 OO0BEKTe, MNPOABIAIONIAACA B
cBOOOHOM ONEPUPOBAHUYU MOHITUIMU, YMEHUU BBIACTUTH CYIIECTBEHHbBIC U
HECYIIIECTBEHHBIE €0 MPU3HAKH, IPUIMHHO-CJICICTBEHHBIE CBSI3U. 3HaHUE 00
00BEKTE IEMOHCTPHUPYETCs Ha (OHE TIOHUMAHUS €TI0 B CHCTEME JaHHOW HayKU
U MEXIUCIUIUTMHAPHBIX CBs3el. OTBET POpMyNupyeTcs B TepMUHAX HAYKH,
U3JI0KEH JIUTEPaTypHBIM S3bIKOM, JIOTWMYEH, JOKa3aTelieH, AEeMOHCTPUPYET
ABTOPCKYIO NO3UIUIO CTYJIEHTA.

26-30

JlaH NOIHBIM, pa3BEpHYTBHIM OTBET Ha IIOCTABIEHHBIM BOIPOC, ITOKAa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HAHUH 00 OOBEKTE, JAOKA3aTEIbHO PACKPBITHI
OCHOBHBIE ITOJIOKEHUS TEMBI; B OTBETE IIPOCIICKUBACTCS YETKasi CTPYKTYypa,
JIoTM4ecKasi IMOCJIe0BaTeIbHOCTb, OTPaXKarollas CYIHOCTb PacKpbIBAEMBIX
MOHSATUHN, TEOPUH, ABICHUI. 3HAaHUE 00 00BEKTE AEMOHCTpUpPYyETCsS Ha GHOHE
IIOHMMAaHUs €r0 B CUCTEME JaHHOW HAayKU U MEXIUCLHUIIMHAPHBIX CBA3CH.
OTBeT U3J10XKEH JIMTEPATYPHBIM SI3bIKOM B TEPMUHAX HayKu. MoOryTt ObITh
JOIIYILIEHbI HENOYETHI B ONPEIEICHUN MOHATUHI, UCIIPABICHHBIE CTYJEHTOM
CaMOCTOATEIJIHO B ITPOLIECCE OTBETA.

21-25

Z[aH HOHHBIﬁ, pa3BepHYTBIﬁ OTBET Ha IOCTaBJICHHBIN BOIIPpOC, ITOKAa3aHO
YMCHUCEC BbIACIUTDL CYIIECTBCHHBIC U HCCYIICCTBCHHBIC ITPHU3HAKH, IPUINHHO-
CIICACTBCHHBIC CBA3H. OTBeET YeTKO CTPYKTYpPHUPOBAH, JIOTMYCH, U3JIOKCH B
TEpPMHUHAX HAYKH. OI[HaKO AONYIICHBI HE3HAYHUTCIbHBIC OIIMOKH HIIH
HCEAOYCTBI, UCITPABJICHHBIC CTYACHTOM C IIOMOIIBIO «HABOAAIINX» BOIIPOCOB
npenoaaBaTeiis.

16-20

JlaH MOJIHBIN, HO HEOCTATOYHO MOCIIEI0BATENbHBIN OTBET HA TOCTABJICHHBIN
BOIIPOC, HO MpPU 3TOM IIOKa3aHO YMEHME BBLICIUTH CYIIECTBEHHbBIE H
HECYIIECTBEHHBIE TPU3HAKM W IPUYUHHO-CIEACTBEHHbIE CBs3u. OTBeET
JIOTUYEH U U3JI0’KEH B TEpPMUHAX HAYKU. MOTyT OBITH onylieHb! 1—2 ommoku
B OINpPEACICHUU OCHOBHBIX IIOHATHH, KOTOpBIE CTYIEHT 3aTpyAHSAETCS
HCIPABUTh CAMOCTOSTEIBHO.

11-15

JlaH HETOCTAaTOYHO IMOJHBIA M HEJOCTATOYHO Pa3BEpHYTHINA OTBET. JIoruka u
MIOCJIEI0BATEIBHOCTD U3JI0KEHUS UMEIOT HapylleHus. JlomyIieHsl olnoKy B
PacKphITUM MOHATUH, ynoTpeOneHuun TepMUHOB. CTyIEHT He CIOCOOeH
CaMOCTOSITENIbHO BBIICIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIE MPU3HAKU U
IIPUYMHHO-CIEACTBEHHbIE CBA3U. CTYAEHT MOXKET KOHKPETU3HpOBATh
0000IIEHHbIE 3HaHUSA, JI0Ka3aB Ha MpPUMEpPaXx WX OCHOBHBIE IOJIOKEHUS
TOJBKO C TIOMOINBIO TpenojaBarens. PeueBoe odopmienue Ttpelyer
MONPaBOK, KOPPEKIIHH.

6-10

JlaH HENoNHBIA OTBET, JIOTMKA W IOCJIEI0BATEIbHOCTh W3JIOKEHUS HMEIOT
CyIIECTBEHHbIE HapymeHus. JlomymeHs! rpyobie OIMOKY MPU ONpEeICHUN
CYIIIHOCTH PAacCKpbIBAEMBIX TMOHSATHUWA, TEOPUW, SABJICHUW, BCIEIACTBUE
HEIIOHUMAaHHUs CTYAEHTOM UX CYILECTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB
" cBs3ed. B oTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITh KOHKPETHBIE
MposiBJIeHUsT OOOOIIEHHBIX 3HAaHUM He MokazaHo. PedyeBoe odopmieHue
TpeOyeT MonpaBoOK, KOPPEKIIHH.

3-5
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JlaH HETMOJIHBIN OTBET, MPEICTABIIAIONINI CO00M pa3pO3HEHHBIC 3HAHMS T10
TEMC BOIIpoOCa C CYIICCTBCHHBIMHA OIITMOKaMH B OMMpCACIICHUAX.
[IpucyTcTBYIOT (pparMeHTapHOCTh, HEJIOTUYHOCTh U3JI0KeHUs. CTyneHT He
OCO3HACT CBA3b ONAHHOT'O IOHATHUSA, TCOPHUU, ABJICHUA C JPYTHUMU O6’beKTaMI/I

JAUCHUITIIMHBI. OTCYTCTBYIOT BbIBOJIbI, KOHKPETHU3allUA M JOKa3aTCJIbHOCTbH 1-2
U3JI0XKeHus. Peun HETpaMOTHas. I[OHOJIHI/ITGJIBHBIG N YTOUHAKOIIKUC BOIIPOCHL
mnpenoaaBaTeiid HE MPUBOJAT K KOPPCKIHHU OTBETA CTYACHTA HC TOJBKO Ha
IIOCTaBJICHHBIN BOIIPOC, HO U HA APYTUC BOMPOCHI JUCHUIIJINHBI.

He IMOJIYYCHBI OTBETEI 110 0a30BBIM BOIIpOoCaM JUCHUIIINHBI. 0

PesynpTupyromas oueHka omnpezaenserca B cooTBeTcTBUM ¢ [losokeHuem o OajibHO-
PEUTUHIOBOM CHUCTEME OLICHKH 3HAHUU CTYJIEHTOB.

MeToanka (popMHUPOBAHUSA Pe3yIbTHPYIOIIEH OLEHKU:

B xoze Texymiero v pyOexHOro KOHTpOIIs CTyAeHTHI MOTyT Habpath 0-100 GasuioB:

1 s pyOexnas aTTecranus - MAKCHMAJIbHO 35 0a/1710B, U3 HUX:

Ot 0 1o 15 6amutoB (pyOekHas aTTecTalus) — KOMIBIOTEPHOE TECTUPOBAHUE HITU MUChMEHHAS
KOHTpOJIbHast paboTa;

Ot 0 1o 20 GannoB (TeKyIas OlleHKa) — aKTUBHAs padoTa 3a JaHHBIH MepHoJ] Ha 1a00PaTOPHBIX
Y TIPAKTUIECKUX 3aHITHUSX.

2-51 py0e:xxHas aTTecTalUs — MAKCUMAJIbHO 35 0aJ1710B, M3 HUX:

Ot 0 1o 15 6amioB (pyOexxHas arTecTanys) — KOMIbIOTEPHOE TECTUPOBAHUE HIIU MUCbMEHHAs
KOHTpOJIbHasI paboTa;

Ot 0 1o 20 GansoB (TeKymas OleHKa)— aKTUBHAsl paboTa 3a JaHHBINA MEepHoJl Ha
7Ta00PaTOPHBIX M MPAKTHUECKHUX 3aHATHUIX.

IIpomeKyTOUHBIN KOHTPOJIb:

3ader WM IK3aMeH:

3a OTBET Ha 3aUeTe WM dK3aMeHe CTyneHT morydaet 0-30 6amios.

CTyneHThl, MOJyYUBIIME B XOJ€ TEKYIIEro M pyOexHOro KoHTpois He MeHee 50 Oanios,
aBTOMATUYECKHU NoyyaroT 3a4eT. Ecnu ctyneHT He Habupaet 50 OaioB ajs 3a4eTa Wil dK3aMeHa, TO
OH MOXET cJaBaTh 3a4eT WIM 3K3aMEH B MEpUOJl SK3aMEHAI[MOHHON ceccuu. [ momyueHus oleHOK
«XOpOoIIO» U KOTIIMYHO» CTYACHT OJOJIKCH CAABATh 9K3aMCH B IICPUOL] BKSaMeHaHHOHHOﬁ CECCHUH.

PesynpTHpyromas oneHKa pacCUUTHIBACTCSA MO CyMMe OaJlJIoB 3a TEKYILYIO yCIEBAaeMOCTb, 3a
PE3yIbTAaThl PYOSKHBIX aTTECTAIMI M YCTHOTO OTBETA HA DK3aMEHE MJIH 3a4eTe.

IIIkana UTOrOBOM aKaIeMHYECKOH YCIIEBAEMOCTH CTYACHTOB 110 IMCUMILINHE

Cucrema ouenok COI'Y
®opma Cymma Ouenka
KOHTPOJIA 0aJ110B
86 - 100 OTJINYHO
K3AMEN 71-85 XOPOIIIO
50-70 YJIOBJICTBOPUTEIILHO
0-49 HEYJI0OBJIETBOPUTEIBHO
3aubr 50-100 3aYTEHO
0-49 He 324YTEeHO
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Iloxa3zatenu n KPUTEPUHU ONCHUBAHUA KOMIIeTEHIIMI Ha PA3IHYHBIX JTarax ux

Q)OpMHpOBaHI/Iﬂ, OITMCAHHUE IIKAJ OHCHUBAHUA

YpoBeHb c(hopMHPOBAHHOCTH KOMIIETEHIM I

«MHUHHUMAJIBHBIH «MHUHHUMAJIBHBIH «Cpennuii ypoBeHb» | «BbIcOKHI YPOBEHb»
ypoBeHb YPOBEHb» (71-85 b6atoB) (86-100 6a.110B)
He JOCTUTHYT» (50-70 6am10B)
(MeHee 50 0a.1;10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposanul. copmuposanul. cpopmuposanul. chopmuposanul.
3HaHus OTCYTCTBYIOT, | ChopMUpOBaHbI 3HaHus  oOmMpHBIE, | 3HAHUS TBEpJBIE,
YMEHUS U HaBBIKU HE | 0a30Bble  CTPYKTYpBI | CHCTEMHBIE. apryMEHTHPOBAHHBIE,

chopMupOBaHbI. 3HAHUU. Ymenus HOCSIT | BCECTOPOHHHE.
YMeHus pPEnpPOLYKTUBHBIN YmMenus YCIIELIHO
(GparMeHTapHbI U HOCST | XapakTep, IPUMEHSIFOTCS K
PENPOAYKTUBHBIN IPUMEHSIOTCS K | pELICHHIO KaK
XapakTep. PELICHHI0  TUIOBBIX | TUIOBBIX, TaK W
JemoHcTpupyercs 3a/laHuN. HECTaHIapTHBIX
HU3KHAN YpOBEHb | JleMOHCTpHUpYyeETCS TBOPYECKHUX 3aJaHUN.
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN JlemoHcTpUpyeTcs
[IPAKTUYECKOIO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CAMOCTOATEIbHOCTH,
YCTOMYUBOIO BBICOKAst
IIPAKTUYECKOIO aJlalTUBHOCTD
HaBbIKa. IPAKTUYECKOTO
HaBbIKa
Onucanue KpuTepueB OLleHUBAHUS
OO6yuaronuiics OObyuaromuiics OO6yuaromuiics OO6yuaromtuiics
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET:
- CYLIECTBEHHBIE | - 3HAaHHUA | - 3HAaHHE u|- riyookue,
npo0Oenbl B 3HAHUSAX | TEOPETHUECKOTO [IOHUMaHHe BCECTOPOHHUE u
y4eOHOro MaTepuana, OCHOBHBIX BOIIPOCOB | apI'yMEHTHUPOBAaHHBIE
MaTepuana; - HEMOJHbIE OTBETHl HA | KOHTPOJIUPYEMOIO 3HAHUA
- JIOITYCKAarOTCs | OCHOBHBIE BOIPOCHI, | 00BeMa IIPOrPaMMHOT0
NPUHLMUITHATIbHBIE OomMOKK B OTBETE, | IPOTPAMMHOIO MaTepuana;
OIIMOKK IMpH OTBETE | HEAOCTATOYHOE MaTepuana; - TIOJJHOE€ TIOHMMaHue
Ha OCHOBHBIE | [IOHUMAHUE CYIIHOCTH | - TBEPAbIE 3HAHMS | CYIIHOCTH u
BOIIPOCHI, M3JIaraeMbIX BOIIPOCOB; | TEOPETUYECKOTO B3aMMOCBSI3H
OTCYTCTBYET 3HAHHE | - HEYBEPEHHBIE U | MaTepuana. paccMaTpuBaeMbIX
u MOHMMAaHUE | HETOYHBIE OTBETHl Ha | -CIIOCOOHOCTH MIPOLIECCOB U SIBJICHH,
OCHOBHBIX TIOHSATUH | JOINOJIHUTENIbHbBIE yCTaHaBIIMBAaTh U | TOUYHOE 3HAaHUE
U KaTeropuii; BOIIPOCHI; OOBSACHATH CBS3b | OCHOBHBIX TOHSATUN B
-HETIOHUMaHHe - HE/IOCTaTOYHOE | MPAaKTUKU U TEOPUH, | paMKaxX 00CyKIaeMbIX
CYIIIHOCTH BJIAJICHUE JINTEPATypOil, | BBIABIATH 3a/1aHU;
JIOTIOJTHUTEIbHBIX PEKOMEHI0BAaHHOU IIPOTUBOpPEYHS, - CIOCOOHOCTh
BOIPOCOB B paMKax | IporpaMMoit poOIeMbI U | yCTaHaBIUBAaTh u
3a/laHui; JUCLUIINHBL, TEHJICHIIUH Pa3BUTHS; | OOBICHATH CBSI3b
MIPaKTUKU U TEOPHH,




- OTCYTCTBHE YMEHUS | - yMeHHUe O0e3 TpyObIX | -  TNpaBWIbHBIE U | - JIOTHYECKHU
BBITIOJIHATH OIInOOoOK pemarh | KOHKPETHBIE, 0e3 | mocienoBaTeIbHEIC,
MPaKTUYECKUE MPaKTHYECKUE 3aJaHus, | TPYOBIX omuOOK, | COAepIKaTEIbHEIE,
3aJIaHus, KOTOpbIE CJeyeT | OTBETHI Ha | KOHKPETHBIC u
MPEyCMOTPEHHBIE BBIITOJIHUTS. MOCTaBJICHHBIE HCUYEPIBIBAIOIIUE
porpammoit BOIIPOCHI; OTBETHI Ha BCE
JMCIIUIIIMHEL, - yMEHHME pemarTh | 3aJlaHus, a TaKxke
- OTCYTCTBHE MPaKTUYECKUE JIOIIOJIHUTSIILHBIC
TOTOBHOCTH 3aJIaHus, KOTOpPBIE | BOMPOCHI
(cmocoOHOCTH) K CJIeIyeT BBINOJHUTD; | HK3aMEHATOpPA;
JIUCKYCCUU U HU3KYIO - BJIaJICHUE OCHOBHOM | - yMEHHE pellaTh
CTEICHb JUTEPATYPOH, MPaKTUYECKUE
KOHTaKTHOCTH. PEKOMEHTOBAHHOM 3aJIaHuT;

IIpOrpaMMon - cBOOO/IHOE

JTMCIUILINHEL, HCITOJIb30BaHMUE B

- HaJM4Me | OTBETaX Ha BOIPOCHI

COOCTBEHHOI MaTepUalioB

000CHOBAaHHOM PEKOMEH1I0BaHHOM

NO3ULIIHU 110 | OCHOBHOI u

00CyKIaeMbIM JIOTIOTHUTEIIFHOM

BOITPOCAM. JUTEPATYPHI.

Bo3moxxnbI

HE3HAYUTEIIbHEIC

OTOBOPKH H

HETOYHOCTH B

pPacCKpBITHH

OTIENbHBIX

MOJOXKEHUM

BOIIPOCOB,

MIPUCYTCTBYET

HEYBEPEHHOCTh B

OTBETaX.

Ouenka Ounenka Ouenka Onenka

«HEYJ0BJIE€TBOPUTE | «y10BJETBOPHUTEILHO» «xopomuio» / «OTJIUYHOY /
JIbHO» /HE 32YTEHO | «3aUTEHO» «3aYTEHO» «3aYTEHO»

9. YueOHO-MeTOAMUYECKOE U MH(OPMAITMOHHOE O0ecTiedeHre JUCIMTLTHHbI

Jlutreparypa

a) ocnogHasn 1umepamypa:

3umoH A.Jl. ®uznueckas xumus. M: Arap, 2006. - 320 c.
I'opmikos, B. Y. OcuoBel ¢usnveckoit xumun: yueOnuk / B. U. I'opmikos, 1. A. Ky3nenos. — 7-e uzg. —
Mocksa: Jlabopatopust 3nanmii, 2021. — 410 c.: wi., Tabn. — PexxuMm focTyma: 1O TOANHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=713001 (nata obpamenus: 27.04.2024). — ISBN

978-5-906828-87-3. — Tekct: IEKTPOHHBIH.

Kynpsiesa,

H. C. ®usnueckas W KOJJJIOHWOHAS XWUMUS:

y4eOHHK H MPaKTHKyM [Uisi BY30B /

H. C. Kynpsamesa, JI. I'. BongapeBa. — 3-e uzn., nepepad. u nomn. — Mocksa: Mznarenscto FOpaiir,
2024. — 452 c. — (Briciee obpazoBanue). — ISBN 978-5-534-17490-8. — Tekct: 3neKTpoHHBIH //
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~

10.

11.

12.

13.

14.

15.

16.
17.

18.

O6pazosatensHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535669 (mara obparienus:
27.04.2024).

®dusuueckas W KoutouaHas xumus. B 2 4. Yacte 1. dusnyeckas XUMUS: Y4eOHHK Ui BY30B /
B.1O. KontoxoB [u 1p.]; mox penakuueti B.}O. Kontoxopa, K.W. IlomoBa. — 2-e u3a., ucop. U JOIL. —
Mocksa: UznatensctBo FOpaiit, 2024. — 259 ¢. — (Briciiee oopasopanue). — ISBN 978-5-534-06719-
4, — Tekctr: onektponHsli //  OOpaszoBatenbHas miatgopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/539737 (nata obpamenus: 27.04.2024).

Heénoa O.B. JlabopaTtopHblie paboThI 110 GU3NIECKON XUMUH. Y 4eOHO-METOIMUECKOE TOCOOHeE.
— Bmagukaskas: U3garenscteo COI'Y, 2011. — 26 c.

Ousnyeckas u kowtoummHas xumusa. B 2 4. Yacts 2. KomromgHas XuMmus: y4eOHHK IS By30B /
B. 1O. Kontoxos [u ap.]; mox peaakiueii B. 10. Kontoxosa, K. W. [Tonosa. — 2-¢ u3., UCIp. U IO —
Mocksa: U3narenscTBo FOpatit, 2020. — 309 ¢. — (Briciree o6pasosanue). — ISBN 978-5-534-06720-
0. — Tekcr: oaaektponsbii  // OOpasoBarenpHas 1wiargopma  Opait  [caiit]. —
URL.: https://urait.ru/bcode/454487 (mara obpamenus: 27.04.2024).

3umon A.Jl. Kommongnas xumust. M.: «AI'AP», 2007. - 344 c.

®posos 0.I". Kypc komnounnoit xumuu. [IoBepXHOCTHBIE SIBJIEHUS U IUCIIEPCHBIE CUCTEMBI. M:
Anpsnc, 2014. - 464 c.

I'enspman M.U., Koanesuu O.B., FOctparor B.I1. Kommonnnas xumus. — CI16: M3narenscTBo
«JIauby, 2008. — 336 c.

[TpakTHUKyM 110 KOJIOUTHOUW XUMHH: y4e0. moco0. / mox pen. M.U. I'ensdmana. - CI16: JIansb,
2005. — 256 c.

JlaboparopHbie paboThl U 3amauu 1Mo koutouanod xumuu./ [lox pen. FO.I'. ®pomosa u A.C.
I'ponckoro. — M.: Xumus, 1986. — 216 c.

Heénora O.B. JIabopatopabie paboThI 110 KOJUTOMTHONH XUMHUU. Y 4eOHO-METOJUIECKOE ITOCOOHE.
— Bmagukaskas: U3garensctBo COI'Y, 1998. — 41 c.

0) OononHumenvHan 1umepamypa

[Tpaktukym o ¢pusznueckoit xumuu. / Ilog pen. B.B. bynanosa, H.K. BopooseBa. — M.: Xumus,
1986. - 352 c.

[IpakTyeckue paboThl Mo puznueckoi xumun: Yuedbnoe nocodue /Ilox pen. K.I1. Mumenxo,
A.A. PaBnens, A.M. Ilonomapesoii. - CII6: [Ipodeccus, 2002. - 384 c.

OcHoBbI KOJTOUTHOM XUMHH: yueOHoe mocodue / Cymm, bopuc [laBunosuu. - M.: Akagemus,
2006. — 240 c.

Boronknii C.C. Kypc komnmonanoi xumuu. — M.: Xumus, 1976. — 512 c.

ykun, E. /1. Komnonanas xumus: yaeonuk ais By3oB / E. /1. Lllykun, A.B. Ilepmos,

E.A. Amenuna. — 7-e uzf., ucnp. u non. — Mocksa: UznatensctBo IOpaiit, 2024. — 444 c. —
(Bricuree obpazoBanme). — ISBN 978-5-534-01191-3. — Tekct: anekTpoHHbIH // OOpa3oBaTenbHas
ruatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535716 (nara obpamenus: 27.04.2024).
I'aBponckas, }0.}O. Komnmoungnast xummust: ydeOHMK W mpaktukym aast By3oB/ HO.FO. I'aBponckas,
B.H. ITak. — Mocksa: U3aarensctio IOpaiit, 2024. — 287 ¢. — (Buiciiee oopa3zoranue). — ISBN 978-
5-534-02502-6. — Tekcr: anextponHbii // OOpasoparenbHas Mmiatgopma HOpait [caiit]. —
URL: https://urait.ru/bcode/536759 (nara odpamenus: 27.04.2024).

8) npozpammuoe ovecneuenue, IbC, npogeccuonanvusvie 6azvt u Hnmepuem-pecypcoi:

HeobxoauMeblit i1 o0ecnieueHnst JaHHON OUCHMIDIMHBI KOMIUIEKT JIULIEH3UOHHOTO U CBOOOIHO

pacrpoCTpaHsIeMOro MpOrpaMMHOTO OOECIIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO NMPOU3BOJCTBA, a
TaKXe d3JEKTPOHHbIE OMOIMOTEuHBIe CUCTeMBI, ¢ KoTopbiMH y COI'Y umeercs neicTByromumit
JIOTOBOP:
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Ne o/ HaumeHoBaHue Ne norosopa(siuneH3ust) Crpana
NPOU3BOIUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 r.
5 Windows 10 Pro for Ne 4100072800 Microsoft Products CHIA
' Workstations (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 r.
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016 r.
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 r.
6 Windows 8 Professional Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
3 Windows 7 Professional Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016 .
12 Cucrema TeCTUpOBAHUSA Ne468 ot 03.12.2013 UII Poccus
" | Sunrav WEB Class Cynrarynun P.T. (6eccpouno)
ITporpammuoe obecnieuenue | Ne CJ1/108 ot 29.08.2017 Poccus
1C: [Ipeanpusitue. (MakcumyM-co(T) 6eccpoyHO
13. | Byxranrtepckuii Yuer.
Tunosas koHpurypamus 8
ceTeBasi Bepcusi
CucrtemMa KOMITBIOTEPHOM Jlunensus FSF/Debian (CBo6oanoe
14. | Bepctku MikTex IporpaMMHOE 00ecIieueHHe)
(6eccpouno)
15. | Kasperksy Endpoint Security | Jlo 22.01.2024 Poccus
[IporpammHuoe obecnieuenue | CBOOOAHOE TPOrpaMMHOE CLIA
16, | A1 PENAKTHPOBAKHs obecnieueHue(6eccpoIHO)
" | xumugeckux Gopmyi Isis
Draw
Cucrema noucka TekcToBbix | Ne ot 22.01.2043 Poccus
17. | 3aumMcTBOBaHU (metictButenen o 22.01.2025) ¢
«AnTtumiaruar.BY3» OAO «Antu-Ilnarnar»
ITporpammuoe obecnieuenue | Ne KIT /108 ot 29.08.2017 ¢ OOO Poccus
18. | 1C: Ilpeanpusrtue 8.3 «Maxkcumym»(6eccpodHo)
YipasineHue Toprosien
[Tporpammuoe obecnieuenre | Ne CJI/ Nel126., 01.07.2020r. Poccus
19. | 1C:3apnnaTa u Kaapsl «MAKCUMVYM-
TOC.yUPESKICHUS 8 CODT» 6eccpouHo
20 [IporpamMmmMHoe obecrieueHue NeC/1/76 01.03.2017r. Poccus

1C: Oromxer.

«MaKCUMyM-co(T» (6eccpovHO)
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ABTOMaTHU3UPOBAHHAS CBUIETEILCTBO O cory
cucreMa «YIpaBJICHUE — roCyJapCTBEHHOM pPErucTpanuu
21. | Jlexkanat bPC» nporpammsl 11 OBM
Ne 2015611830 ot 06.02.2015 1.
(6eccpouno)
[Tporpamma anst O9BM «bank | Pazpaborka COI'Y CBuaerenbcTBo cory
BOTIPOCOB ISl KOHTPOJIS 0 TOCYJJapCTBEHHOHN PETUCTPAIUH
22. | 3HaHUI» nporpammsl st 9BM
Ne 2015611829 ot 06.02.2015 .
(6eccpouno)
[Tnaner BO Ne 2191-24 ot 12.01.2024 1. (Tex. Poccus
23. noaaepxka 10 26.02.2025 r.) OOO
JIMMHUC
[Tnaner CI1O 12.01.2024 Ne 2192-24 Poccus
24, (moxrmucka H OOHOBJICHUS J10
16.02.2025)
10 JIa6opaTopuu MMUC Ne 1157-23 o1 29.03.2023 r. OOO Poccus
o5 (lexanar, I1K, BeqomocTy, JIMMMUC
" | TectupoBaHKe, MHTEPHET
paciiipeHue u ap.)
VSDESK Ne 210406/01 ot 06.04.2021 1. UIT Poccus
26.
N.A. CepreeBuu
27 «["amaxkTuka» OO0OO TI'anmaktuka UT norosop Ne Poccus
' 120320/[1/A ot 14.03.2022 .
DIRECTUM RX — Cucrema | OOO I'anaktuka UT norosop Ne Poccus
28, | BIEKTPOHHOrO 120320/11/A ot 14.03.2022 r.
JIOKYMEHTOO000pOTa
MOODLE Becruiataoe CIIIA
29. (6ecrumaTHOE
POCCHICKOE)
30, «["amaktuka PY3» Jlunensust 6eccpoynast Poccust
31 JInunbli KaOuHeT JTunensus 6eccpoynast Poccust
| abutypueHTa
39 JInunbIi KaOuHET Jlunensus 6eccpoynast Poccwust
* | cryaeHTa/COTpyIHHUKA
DiekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
53 | /wiccepTaiuy u Tpebyercs peructpanus B
" | aBropedeparoB PI'B(OB/] 6ubmmoreke COI'Y
PI'B)
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
34 6ubmuoreka ONLINE" TpeOyetcs perucTparus B
' 6ubmuoreke COI'Y
OBbC «Hayunas snexkrponnas | http://elibrary.ru. Poccus
oubnmoreka eLibrary.ru» Tpebyercs perucTpanms B
35. 6ubmoreke COI'Y
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VuuBepcanbHast 6a3 qanusix | https://dlib.eastview.com CIIA
36. | East View
3BC «KoncynpTant http://www.studentlibrary.ru Poccus
cryaentay CtyneHueckas TpeOyercs perucrpanus
ANEeKTpOHHAs OubimoTeka mo | 6Gudmmorexe COI'Y
37 MEIUIUTHCKOMY U
" | dbapmaneBTHUECKOMY
00pa3oBaHMIO, & TAKKE TI0
€CTECTBCHHBIM U TOYHBIM
HAyKaM B IICJIOM.
BBC «OpaiiTy - www.biblio-online.ru Poccus
oOpa3zoBarenpHas cpefa, Tpebyercs perucTpanus
BKJIOYAIOIasi BUPTyanbHblii | Onbmmorexe COI'Y
YUTATBHBIN 371 YIeOHUKOB U
3g. | Y4eOHBIX 110COOHH OT
aBTOPOB M3 BEAYIIUX BY30B
Poccun o Bcem
HaIpPaBJICHUAM U
CTIEIUATBHOCTSM
39, KOII (nomen Ha sHIEKCE) becmuiatHoe (epeBeieH B peKuM Poccus
IPOCMOTPA)
40. | Pyclapa OecruiaTHoe Poccus
41. | VIPNet Poccus
42 | BKC OtxkpsiToe [10 OecriaTHOE

> w

2) MemoouuecKue yKazanus, pazpadomannsie cocmasumensmu Paéoueit npozpammut

Heénosa O.B. JlaGoparopHble paOOThl MO KOJUIOMTHOM XUMHUHU. YUeOHO-METOIUYECKOE
nocobue. — Bnaagukaskas: U3gatenscteo COI'Y, 1998. — 41 c._http://Ims.nosu.ru
Heénosa O.B. JlaGoparopHbie pabOThl MO (PU3MUECKOW XUMHUHU. YUeOHO-METOIUYECKOE
nocobue. — Bnaagukaskas: M3gatenscteo COI'Y, 2011. — 26 c. http://Ims.nosu.ru
Heénosa O.B. Kpartkmii kypc nekumii mo ¢usznyeckoil Xxumuu. YueOHOe mocobue. —
Bnanukaskas, 2020. — 81 c._http://Ims.nosu.ru
Heénoa O.B. KpaTkuii kypc jaeKkiuii mo KoJIouaHoi XumMun. YuebHoe rmocoodue. —

Bnamukaskas, 2020. — 98 ¢. _http://Ims.nosu.ru

0) peKkomenodyemwle unmepHem - aopeca:

http://chemistry-chemists.com/Uchebniki.html - yueGHuKH, TpaKTHKYMBI ¥ CIIPABOYHHUKH 10
XUMHH.

DJIEKTpOHHAA

ounomoTeka

y4eOHBIX

http://www.chem.msu.su/rus/elibrary/

Xumnaeckuit mopran Chemport.ru http://www.chemport.ru
http://www.xumuk.ru

www.chem.msu.net

MaTepUajoB

XUMHNHU
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10. MarepuajibHO-TeXHUYECKOE OCHALLEHUE JUCIUIIMHBI

HaumeHnoBanue nmomeneHui sl MpOBEACHUS BCEX BUAOB yueOHOU
JESITEIBHOCTH, IIPEAYCMOTPEHHON YUEOHBIM IJIAHOM, B TOM YHCJIE
MOMEILEHUS AJIsl CAMOCTOSITENIbHOM paboThI, C YKa3aHUEM MEPEUHS
OCHOBHOTO 000pyI0BaHUS, YI€OHO-HATIISTHBIX TTOCOOMIA 1
HCIOJIb3YEMOT0 MTPOTrPAMMHOI0 00eCeUeHuUs

Anpec
(MecTonosoKeHue)
HOMENIEHUN IS
MIPOBEJICHUS BCEX
BHJIOB y4eOHOMH
NESTEIIbHOCTH,
MPEyCMOTPEHHON
y4eOHBIM IIJIAaHOM (B
cllydae peaiu3aluu
o0pa3oBaTenbHOM
MPOrpaMMbI B
ceteBoid (hopme
JIOTIOTHUTEIHLHO
YKa3bIBACTCS
HAaUMEHOBaHUE
OpTraHH3aIHH, C
KOTOPOU 3aKJII0UYECH
JIOTOBOD)

Yu4e6Hble ayTUTOPUH 1151 IPOBEACHUSI 3aHATHIi JIEKIIMOHHOTO THIA:
MPETOaBaTENbCKUI CTOJ, CTYJ, CTOJBI M CTYJIBS JUIsl 00y4JaloIuXCsl, KIacCHAs I0CKa.
Ob6opynoBanue: IlepcoHanbHBIH KOMIBIOTEp B KOMIUICKTE C  IPOTPaMMHBIM
obecrieueHHEM, BBIXOJOM B CeTh VIHTEpHET ®W  JOCTYIOM B  3JEKTPOHHYIO
undopmannonHo-odpazoBarenpayo cpeny COI'Y. Ilpoekrop Epson EB-735Fi -
KOMIUIEKT TIOCTaBKH (KpEIUICHHE JUIS MIPOSKTOpa, MHYp mutaHusi) — lmr. Hoyroyk OO0
"AMCUDJITEXHO" — lmr. O6aydaTenb-peupKyIsToOp BO3AyXa YIbTPaHOIeTOBbIH
oaxrepunuaaeiii OPYB-3-5-"KPOHT"- 1 mr.

[Mporpammuoe obecreuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectuposanus Sunrav WEB Class, Cucrema kommbrotepHoit Bepctku MikTex, Kasperksy
Endpoint Security, Ilporpammuoe oOecriedeHue Ui PEIAKTUPOBAHUS XUMHUYECKUX
dopmy Isis Draw, Cuctema MOHMCKa TEKCTOBBIX 3aMMCTBOBaHUH «AHTHIUTArHaT.BY3»,
ITporpamma aist 9BM «baHk BOIPOCOB Jjist KOHTPOJIst 3HaHui», VSDESK, Venyru cesizu
(moctyn x ceru uaTepHer), MOODLE, JInuneiii kabuHeT crymeHTa/coTpynHuka, KOIT
(momen Ha sinzekce), Pycl'apa, ViPNet.

Poccuiickas @eneparus,
362025, PecrrybOmmka
Ceepnas Ocetust —

Ananus,
ropox Brnagnkaskas,
yi1. Barytuna, nom 44-
46, y1eOHBII KOpITyC
No 7, ayn. Ne 604

JlaGopaTopusi aHATUTUYECKOI XUMUM M QU3UKO-XUMHUYECKUX METOA0B aHAJIN3A IS
NPOBEICHUST 3aHATHH CEMHHApCKOro THIIA, JAa0OPAaTOPHBIX 3aHATHH, KypCOBOTO
MPOEKTUPOBAHMS (BBINOIHEHHUST KYpPCOBBIX paboT), I'PyNIOBBIX W HWHIMBHAYaJIbHBIX
KOHCYJIBTAIlNi, a TaK)Ke CaMOCTOSITETIbHON paboThl 00ydJaIONIMXCS: MPEo1aBaTeIbCKUI
CTOJI, CTYJI, JJAOOPATOPHBIE CTOJIBI U CTYJIbS IS 00yJaromuxcs, KiIaccHast JOCKa.
O6opynoBaHue: MyJIbTUMEIUIHBIN KOMITIEKC (TPOEKTOP, IKPaH, KOMITBIOTEP, KOJIOHKH) C
MPOTPaMMHBIM O0eclie4eHHeM, BEIXOJOM B CeTh MIHTEpHET U JTOCTYNIOM B 3JIEKTPOHHYIO
nHpOpMaMOHHO-00pa3oBaTenbHyo cpeay COI'Y.

IIporpammuoe obecrieuenne: Windows 7 Professional; Office Standard 2016; Cuctema
kommsroTepHoi Bepetkn MikTex; Kasperksy Endpoint Security; Cucrema tectupoBaHust
Sunrav. WEB Class; IlporpamMHoe obecriedeHue sl pelaKTHPOBAHUS XUMHUYECKHX
tdopmyn Isis Draw; Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIDIaruat.BY3y;
IIporpamma st 9BM «baHk BompocoB At KOHTposst 3HaHui»; VSDESK; Venyru csasu
(moctyn k cetn unTepHeT); MOODLE; JInunblii KAOMHET CTY/AEHTa/COTPYIHUKA.
JlabopatopHoe obGopynoBanue: pH-merp-mmumBonastMerp PH-150MU 2 wr.
AxBaguctuuiatop J19-25- 1 wt. baus BogsHas asyxmectHas UT-4302E ULAB- 1 mir.
Becor ananmutnueckne SHINKO HT 84RCE ¢ nosepkoii — lmr. Becsr EK6000i- 1 .
Becsl nadoparopubie CAS MW-120 - 1 mir.

Becwl naboparopubie anekTporable BMS5101- 1 mt. Y4ueOHO-1abopaTopHBIH KOMITJIEKC
"Ouzudeckas ¥ koiutouaHas xumusa"- 1 mr. ®oromerp KOK-3-01-1 wr. Ilxad
cymmsHBIH (8071, Kamepa u3 Hepx.ctanu, auana3oH 50-200 C)- 1 mt. Hentpudyra Tagler
HacTosbHast JlaboparopHast MeauuuHckas no TY — mt. Becsl anekrponasie MW-300 r-1

Poccuiickas ®enepanus,
362025, Pecrrybmnmka
Cesepnas OceTust —

Ananus,
ropox Binaagukaskas,
yi. BaryTtuna, nom 44-
46, yueOHsIit Kopmyc Ne
7, aym. Ne 615
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wr. Monomep MU-510 (crannmaprasiii)-2mr. Kongyktomep Oxcnepr 002-2-6H- 1 .
HarpeBarenpnas tiura ES-H3040 - 1 mr. Ileus mydesnpHas saeKTpoKamepHast
3yOoTexHmuecKas st HarpeBa muTeHbIX popm DKIIC-10- 1 mrt. [Tonspumerp KpyroBoit
CM-3-1 mrt. Pedppaxromerp NPD-45462M c mopcBeTkoW M OOM. OIKawoW -1 TmiT.
Crexrpodoromerp [19-5300BU- 1 mt. Memanka marguTHas ¢ mogorpesom 13 6110- 2
. Korgykromerp MAPK-603/1 — 1 mrr. Y4e6HO-1a60paTopHBINH KOMILIEKC « IKOIOTHS
(mpodeccuonanpHas KoMmIulekTamus)- 1 mT. OOmydaTenb-penupKyyIsaTop BO3AyXa
yabTpaduoneroBerii  Oakrepurmauelid  OPYB-3-5-"KPOHT"- 1 mr. Banna
ynbTpasBykoBas Stegler 10DT- 1 .

KoMmnbroTepHslii kjiace

MPENoIaBaTeNbCKUI CTOJ, CTYJ, CTOJIBI U CTYJIbsI JJIs1 00y4aromuxcs, KIaccHast JOCKa.
O6opynoBanue: MHTepakTUBHOE MYJbTUMEIHIHOE 00OpYAOBaHUE (IOCKA, MPOEKTOD),
KOMITBIOTEPHI ISl KOMITBIOTEPHOTO KJlacca B KOMIUIEKTE - C IpPOrpaMMHBIM
obecrieueHnEM, BBIXOZOM B CETh VIHTEpHET H  JOCTYNIOM B  3JEKTPOHHYIO
nHpopMannoHHO-00pa3oBaTensHyto cpexy COI'Y. Obmydatenp-penupKyIsaTop Bo3ayXa
yieTpaduonerosiii 6akrepunuanabiii OPYB-3-5-"KPOHT"- 1 mT.

Iporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanus Sunrav WEB Class, Cucrema xommbrotepHoii Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammuoe obecrmedeHne Uil PEJAKTHPOBAHMS XUMHYCCKHX
tdopmyn Isis Draw, CucteMa moucKa TEKCTOBBIX 3aHMCTBOBaHMN «AHTHILIaruaT.BY3»,
ITporpamma aist 3BM «baHk BOIpocoB st KOHTPOJIst 3HaHui»y, VSDESK, Venyru cesisu
(moctyn k cetu untepret), MOODLE, JInunblii kabuneT cryneHra/corpyanuka, KOII
(momeHn Ha siunekce), Pyclapa, ViPNet.

Poccuiickas @enepanus,
362025, Pecriyonuka
CesepHas OceTust —

Ananws,
ropoa Brnagukaskas,
yi. Barytuna, mom 44-
46, yueOHbIit KOpIryc Ne
7, ayn. Ne 602

Bubauorexa, B TOM 4Mcie YUTAJBHBIA 3aJ: CTOJIBI U CTYJbs U1 OOydYalOLIUXCS,;
KOMITBIOTEPBI B KOMIIJIEKTE C ITPOTPAMMHBIM 00€CTIEY€HIEM, BBIXOIOM B CeTh VIHTEpHET U
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OpMAIOHHO-00pazoBarenbHyto cpexy COI'Y.
Iporpammuoe obecnieuenune: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanus Sunrav WEB Class, Cucrema xomnbrotepHoii Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHoe of0ecrmedeHne Uil PEIAKTUPOBAHMS XUMHYECKUX
¢dopmyn Isis Draw, Cuctema moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHILIarHaT.BY3»,
ITporpamma aist 3BM «baHk BOIpOCOB Jjist KOHTPOJIst 3HaHui», VSDESK, Venyru cesizu
(moctyn k cetu unteprHet), MOODLE, JInunblii kabuneT cryneHra/corpyanuka, KOII
(momeH Ha suzaexce), Pycl'apn, ViPNet.

Poccuiickas @enepanus,
362025, PecrrybOmmka
CesepHas OceTust —

AnaHwus, T.
BannkaBkas,
Heperenn/Barytuna, 1.
16/19

MMomemennst jIsi XpaHeHHsi W NPOGHIAKTHYECKOTO OOCTY:KUBAHUS Y4eOGHOIO
00opyn0BaHuUsI
OO6opynoBaHue: CHCHHATH3UPOBAHHAS MeOeb, CTE/UIAXKHU Uil XPAHEHHUS yd4eOHOTro
000pyI0BaHUS;
HoyrOyk Acer Aspire ¢ mporpaMMHbIM OO€CreYeHHeM U BbIXOJ0M B HHTEpHET U
JOKAIBHYIO  CETh, JOCTYNOM K HH(MOPMAIMOHHBIM  pecypcam, 3IIEKTPOHHOM

nH(pOpMaMOHHO-00pa30BaTeIbHON Cpele yHHMBEpCUTETa, K 0a3aM JaHHBIX W
MH()OPMALMOHHO-CIIPABOYHBIM CHCTEMaM.
CrenanbHble  MHCTPYMEHTHI, TEXHHMYECKas JOKYMEHTallusi M WHBEHTApPh UL

00CIy’>KMBaHHsI y4eOHOTO 000PyI0BaHHUSI.

Poccuiickas @eneparus,
362025, Peciybnmka
CeepHas OceTtust —

Ananus,
ropox Brnannkaskas,
yi1. Barytuna, nom 44-
46, yueOHbIit Kopmyc Ne
7, ayn. Ne 607A
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