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[Tporpamma coctaBieHa B cooTBeTCTBHH ¢ (DelepanbHbBIM IOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHAAPTOM TI0 HampaBneHuto 19.03.02 [Ipodyxmovl numanus u3
pacmumensHo20 ColpbA, YTBEPKACHHBIM NMPUKa3oM MHHHCTEPCTBA HAYKU M BBICIIETO
obpazoBanus Poccuiickoit @enepauun ot 17 asrycra 2020 r., Ne 1041, y4eGHBIM
IUIAHOM TOATOTOBKH GakanaBpoB 1o Hanpasnenuto 19.03.02 - [Ipodykmer numanus u3
pacmumensHozo coipes, yTBepkAeHHBIM YdyeHbiM coserom ®I'BOY BO «COI'Y»
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CocTaBuTens: K.X.H., goueHT Heenosa O.B.

Paboyas nporpamma ofcyxieHa Ha 3acefaHuu Kadenapbl obmed u
HEOpPraHW4YecKOH XMMHH
(mpotokon ot «18» mapta 2021 r. Ne 8/20-21).

3aB. kadenpoi ({/ ' J.J1. Cumeonunu

Onobpena coBeToM (hakynbTeTa XUMHH, OHONOTHH U OHOTEXHONOrHH
(npotokoin ot «25» mapta 2021 r. Ne 8/20-21)

INpeacenarens copera hakynpTera % LALK, ®.A. Araesa

b

Pabouan npozpamma OucyuniuHel RNpUHAMA 6 cocmage OCHOBHOU

npogheccuonanvroli o06pazosamenvHOU nNpoOZPAMMbL pelieHUeM Y4eH0z0 cosema
IIpomokon Nell om 29.04.2021 2., Ymeepycoena Ilpuxazom pexmopa Nel06 om
30.04.2021 2.




1. CTpykTrypa u 0611asi TPYA0EMKOCTb AUCHUTITHHBI
OO0mas TpyA0€MKOCTh JUCHHUILUIMHBI COCTABIISIET 6 3aueTHBIX eauHull (216 yacoB).

Ounas ¢hopma 00yueHus

3aounHas hopma oOydeHHs

Kypc 1-2 -
Cemectp 2,3 -
Jlexmun 52 -
IIpakTuueckue (CEMUHAPCKUE) 3aHATUS - -
JlaboparopHble 3aHATHUS 70 -
Koncynpranuu - -
HToro ayAMTOpHBIX 3aHATHH 122 -
CamocrosiTenpHas padbora 58 -
Kypcosast paborta - -
dopma KOHTPOJIS

9K3aMeH 36 -
3a4eT + -
OO1m1ee KOJIMYECTBO YacOB 216 -

2. Ileau u 3272494 OCBOCHHSA IHCIIUILINHBI

OCHOBHOH 1EJBIO 06pa30BaHI/IH no aucuMiimiHe «®dusnyeckas U KOJJIOUAHAS XUMHUSI» B

COOTBCTCTBHH C HpO(l)eCCI/IOHaJII)HI)IM CTaHJapTOM.

22.003 Ipodeccuonanbubiii cTanaapT «CHENHATUCT MO TEXHOJOTUU MPOAYKTOB MUTAHUS U3
PACTUTEILHOTO CHIPhS», YTBEPKIACHHBIA MPUKa30M MUHHUCTEPCTBA TPYJa U COMMATLHOM 3aIUTHI
Poccuiickoit ®enepanun ot 28 oktadps 2019 r. Ne 694u (3apeructpupoBaH MUHUCTEPCTBOM

tocturin Poccuiickoit @eneparuu 1 urons 2020 r., peructparuonasii Ne 5853 1)

SABJISIETCS .

1. ®opmupoBaHHME y CTYAEHTa YETKOTO MpPEJICTaBICHHUS O (DyHIaMEHTAIbHBIX TEOPETUUYECKUX U
HKCHEPUMEHTAIbHBIX OCHOBaX (U3UYECKOM M KOJUIOMJAHOM XUMHUM M UX TPHIOKEHUH B

IMPOMU3BOJACTBC U TCXHOJIOTMH TPOAYKTOB ITUTAHUS.

2. BLIpa6OTKa Yy CTyACHTAa UHTEPECA K HCCIIeA0BATEIbCKOM JeSITEeIbHOCTH U aKTUBHOTO IIPUMCHCHU

MOJIYYE€HHBIX 3HaHUMN IIPU BBIIOJHEHUH KYPCOBBIX U BBIMTYCKHBIX KBATU(PUKAIIMOHHBIX Pa0oT.

['maBHOM 3amadyeil qucuumiauHbel «Pu3nueckas U KOJUIOMIHAS XUMHS» sBisieTcs (OpMUpPOBaHHE
TBOpYECKH palboTarolMx 0akajJaBpOB C pa3BUTHIM Hay4HBIM MBIIUIEHHEM, 00Ja1al0IMX HEOOXO0AUMBIM
3amacoM 3HaHUW B oOjacT (U3NYECKOM M KOJUIOMJHOM XMMMHH,
TEOPETUYECKUE 3HAHUSA IIPU PEILICHUM MPAKTUYECKUX 3a]ay, IPOSBIIAA IIPU 3TOM CAMOCTOSATEIBLHOCTh U

HHUIUATHBY.

OpHoli U3 BaKHBIX 337a4 MPU U3yYEHUHU JAHHOTO Kypca SIBISIETCS OBJIAJIEHUE KOJINYECTBEHHBIMU
METOJIaMH, KOTOpbI€ MO3BOJIAT MPOTHO3UPOBATh M OMHMCATh NMPOTEKaHUE XHMHUYECKUX IMpeBpallleHuil B
Pa3IMYHBIX YCIOBHSX, B TOM YHUCIIE B TEXHOJIOIMUECKUX MPOLECCaX MPOU3BOACTBA IPOJYKTOB MUTAHUS.

Hpyroii BaxHOW 3amauedl u3ydyeHHS Kypca (U3MUYECKOW U KOJUIOMAHOW XUMHUU SBIISETCS
OIpeJieJIeHue T'PAHUI] MPUMEHUMOCTH METOAOB TEPMOJUHAMUKHM K Pa3IMYHBIM (U3UKO-XUMHUUYECKUM

IporLeccaM.

Bbonpmoi pasaci nporpaMmbl CBA3aH C IHNAPOKHUM HNPHUMCHCHUCM 3HaHUM 110 pacTBOpam,

3agauu AMCHMUILIAHBI

HGO6XOJII/IMI)IX CHICOHUAIMCTY-TCXHOJIOT'Y TMIICBBIX ITPOU3BOJCTB.

CITOCOOHBIX HCIIOJIB30BAaTh



Baxxnoli 3amadeil Kypca SBISETCd W3Y4YCHHE KOJUIOMJHO-XMMHMUYECKMX 3aKOHOMEPHOCTEH,
IIPOSABIIIOIUXCS B PA3NIMYHBIX OTPAC/AX IMUIICBOW IPOMBIIUIEHHOCTH, T.K. TEXHOJIOTHs OTIEIIBHBIX
IIPOU3BO/ICTB B 3HAYUTEIILHON CTEIICHU SBJISETCS TEXHOJOTHEU TUCIIEPCHBIX CUCTEM.

3. Mecto aucuuniuabl B cTpykrype OIIOII 6akanaBpuara

b1.0.06.04. O6s3arenbHas yacTh 0JioKa 1.

Juctummaa «Pu3ndeckast ¥ KOJUIOUHASI XUMUSD) OTHOCUTCS K YI€OHBIM JUCIUILTHHAM
o0s13aTenbHON yacTu 6110ka 1 0ocCHOBHOM IpodhecCHOoHaIBHOM 00pa30BaTEIbHOM MpOrpamMmsl (J1anee
OIIOIT) nampaBienus MOATOTOBKH «IIpOAYKTHI MUTAHUS U3 PACTHTEIHHOTO CHIPhs», KBAIU(DUKAIIS —
Oakamasp.

W3ydyeHrne IUCHHMIUIMHBI Oa3upyeTcss Ha aKTyalu3alud MEXKIUCIUIUTMHAPHBIX 3HAHUN TI0
CIIEYIOIUM IucuuIuInHaM: «OCHOBBI 00l M HEOPraHUYECKON Xumum», «Marematuka», «Duznkay,
«Uupopmarukay, «OpraHudecKas XUMHUSD.

TpebGoBanusi K «BXOAHBIM» 3HAHUSM, YMEHHUSM U TOTOBHOCTSM OOYYaromerocsi mpu OCBOCHUU
TUCIUIUTAHBI «DHU3udecKast 1 KOJUTOWTHAS XHUMHS:

3HaTh:

1) oCHOBHbBIE TIOHATHS MaTEMAaTUKH, METO/IbI PELICHUS 33/1a4, METO/IbI COOpa, aHaIM3a U 00pabOTKU
nHpopManuu;

2) OCHOBBI XHUMHUYCCKOW HAyKH KakK OO0JIACTH COBPEMEHHOTO €CTECTBO3HAHHUS, XHMHUYECCKHX
MPEeBpalICHU HEOPraHWYEeCKMX M OPraHMYeCKHX BEIIEeCTB, KaK OCHOBbI MHOTHX SIBICHUI >XHBOU H
HEXUBOU MPUPOIBI; MPECTABICHUN O MAaTepUATLHOM €AMHCTBE MUPA,;

3) OCHOBHBIE MTOHATHS U 3aKOHBI XUMUU;

4) knaccu(pUKAIUIO U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX COCAMHEHH, TPOrHO3UPOBATh
BO3MO>XHOCTh OCYILIECTBJICHHSI XUMUYECKUX PEAKIIHI, 00BACHATH 3aKOHOMEPHOCTH UX MPOTEKaHUS;

5) ocHOBHBIC (PU3UKO-XUMHUYCCKHE 3aKOHOMEPHOCTH IMPOTCKAHMS XUMUIECKHIX MTPOIECCOB;

6) OCHOBBI XUMHUH PACTBOPOB;

7) OCHOBHBIC TTOHSTHS H TECOPETHUCCKHE OCHOBBI OPTaHUICCKON XUMHUH,

8) 0COOCHHOCTH CTPOCHHS M PEAKIIMOHHOW CIHOCOOHOCTH OCHOBHBIX KJTACCOB OPraHUYECKUX
COEeIMHEHHH;

9) Hay4HbIE OCHOBBI KJIaCCH(PHUKAIIUH, HOMEHKIATYPBI K H30MEPUHU OPTaHUYECKUX COCTHHEHHIA;

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

Ymern:

1) camMOCTOSTENbHO ONpPENENITh LIETN CBOEro OOYy4eHHs, CTaBUTh U (popMynupoBaTh sl ceOs
HOBBIC 3aJjaud B y4yeOe W TO3HABaTENbHON [EATENIbHOCTH, Pa3BUBAaThb MOTHUBBI M HHTEPECHl CBOEH
IM03HABATEIILHOM JESITCIIFHOCTH,

2) caMOCTOATEIHbHO MaTeMaTUYECKH KOPPEKTHO CTaBUTh €CTECTBEHHO-HAYYHBIE 3a7a4H, TPOBOANTD
CTpOru€ MaT€MaTUiYCCKHEC paCCY)KI[eHI/IH;

3) ycTaHaBIMBAaTh CBSI3UM MEXIY pEAITbHO HaONIOJaeMbIMH XHMHUYECKUMHU SBICHUSMU U
mnmpoueccaMm, MHNpoOUCXOAAINIUMHA B MHUKPOMUPE, 00BACHSITH IMPHUYUHBI MHOFOO6pa3I/I${ BCUICCTB,
3aBHCHMOCTh MX CBOWCTB OT COCTaBa U CTPOCHHsI, a TAaKKe 3aBUCHMOCTh NMPUMEHEHHUs BEUIECTB OT UX
CBOIICTB;

4) caMOCTOSTEJILHO TUIAHUPOBATh U MMPOBOJIUTH XUMUYECKUN IKCIICPUMEHT C COOITFOICHUEM TTPaBUIT
TEXHUKH 0€30MacHON pabOTHI C BEIIECTBAMHU U JaOOPATOPHBIM 000PYIOBAHUEM; HCCIIEIOBATh CBOMCTBA
HEOPTaHMYECKUX U OPTaHMYECKHUX BEIIECTB, AHATM3UPOBATH PE3YJIbTAaThl IPOBEJICHHBIX OIMBITOB H JIETaTh
AOCTOBECPHBIC BEIBOJIEI,

5) wucnonp3oBaTh WHOOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH, AKTUBHO TMOJIE30BATHCS
CIPaBOYHBIMU MaTepUaAIaMU U y4EOHOM JIUTEpaTypol O XUMHH.



Baanern:

1) ©Oa3oBbIMH 3HAaHUSMH B 00JacTd (YHIAMEHTAJBHBIX pa3JelioB MaTeMaTHKH B 0ObeMme,
HEOOXOMMOM JUIsS BIAJCHHS MaTeMaTHYECKMM amlaparoM aHaiu3a MJaHHBIX H UL 00paboTKh
nHpOpMaIKY IO Y4eOHBIM AUCIUIUIMHAM HAPABJICHUS TOATOTOBKU

2) OCHOBaMH XMMHUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh M 0OBEKTUBHO OI[CHUBATh
KU3HCHHBIC CHUTYalluW, CBS3aHHBIE C XMMHEH, HaBBIKAMH O€30MaCHOrO OOpalleHHs C BEUIeCTBAMH,
UCTIOJIB3YEMBIMH B TIOBCEIHEBHOW JKM3HM; YMECHHUEM AaHAIM3UPOBATh M IUIAHWPOBATh SKOJIOTHYECKH
0e30macHoe MOBEICHUE B LENAX COXPAHEHUS 30POBBS M OKPY)KAIOLIEH CpeIbl;

3) mpeAcTaBIEHUSMU O 3HAYEHUH XUMHUYECKON HAyKH B PEIICHHH COBPEMEHHBIX IKOJOTMYECKUX
po6JeM, B TOM YKCIIE B IPEAOTBPALICHUN TEXHOTCHHBIX M HKOJIOTHYECKUX KaTacTpod;

4) mepBOHAYAILHBIMUA CHCTEMAaTHU3UPOBAHHBIMH MIPEACTABICHUSAMH O BELIECTBAaX, UX MPEBPALICHUSIX
Y TIPAaKTUYECKOM MTPUMEHEHHUH, TIOHATHIHBIM allapaToM U CUMBOJIHYECKUM SI3bIKOM XUMHUH;

5) HaBBIKaMH pa0OTHI C PA3TMYHBIMA UCTOYHUKAMHU HH(POPMAIIHH.

I[I/ICHI/IHJ'II/IHa ABIIACTCA HpCI[H_ICCTBYIOH_Ieﬁ AJI1 U3YUYCHU CICAYIOUX AUCHHUILIWH: «BI/IOXI/IMI/IH»,
«Temno- u XJIaAOTCXHHUKA», «Hpoueccm H alIapaTsl IMUIICBBIX IMIPOU3BOACTB, «BBCI[GHI/IG B TCXHOJIOI'IO
MMPOAYKTOB IIUTAHUS, «DU3NKO-XUMHYECKHIE OCHOBEI U O6IJ_[I/IC IIPHUHIIUIIBI nepepa60TKH PACTUTCIIBHOT'O
CBIPbS», «HI/IIIIeBaSI XUMUS».

W3ydyenue naHHOW y4eOHOW MMCUUIUIMHBI SBISETCS TOJATOTOBKOM CTyAeHTa K Oyaymiei
poecCHOHATEHOM JIEATEIILHOCTH — TEXHOJIOTUYECKOW W HAyYHO-HUCCIICIOBATEIIbCKOM.

[Tpu ocBOCHMHU JaHHOW AMCIIUTUIMHBI O0YYAIOIIUICS CMOXET IPOJAEMOHCTPUPOBATEH (YACTHYHO)
cnenyromue 0000meHHbie TPyaoBble pyHkuun (OT®P) u Tpynossie pynkunu (TP):

Kon n nanmenoBanue O06001IeHHBIC TPYIOBBIE (YYHKITHH TpynoBeie QyHKITUN
npo¢eCcCHOHATBEHOTO
cTaHaapra Kon HanmenoBanwme HaumenoBanue Kon
22.003 A | Benenue Brmmonnenue A/03.4
[TpodeccuonanbHbIM TEXHOJIOTHYECKOTO TEXHOJIOTHYECKUX
crangapt «Crneunanuct 1o npoiiecca MPOU3BOACTBA | ONEPALMil MPOU3BOJICTBA
TEXHOJIOTHH MPOJTYKTOB MPOAYKTOB THUTaHUsi u3 | xjeba, XxJ1e000yI0UHBIX,
MUTAHUS U3 PACTUTENBHOIO PacTUTENBHOTO ChIPbS HA | MAKAPOHHBIX U
CBIPBS, YTBEPKJICHHBIN ABTOMATU3HPOBAHHBIX KOHJIUTEPCKUX U3JICTUH B
npukazoM MuHHUCTEpCTBA TEXHOJIOTHYECKHUX COOTBETCTBUU C
Tpyla ¥ COLMAIBbHOMN JTUHUSX TEXHOJIOTHYECKUMU
3aIUTHI Poccuiickoi UHCTPYKLHUSAMH
®denepanun 0T 28 OKTAOPS
2019 T. Ne 694u Brinosninenue A/05.4
(3aperucTpupoBaH TEXHOJIOTHYECKHUX
MUHHCTEPCTBOM  FOCTHUIIMHU onepalnii Mpou3BO/ICTBA
Poccuiickoit ®@enepannn 1 CoJI0J1a, MPOAYKIIHUHI
UIOHS 2020 r., OpOIMIIBHBIX IPOU3BOICTB
PEruCTpalMOHHBIN Ne Y BUHOZEIUA,
58531) 0€3aJIKOTOJILHBIX HAITUTKOB
B COOTBETCTBHUU C
TEXHOJIOTHYECKUMU
WHCTPYKITASIMHA
B | JlabopaTopHbIit [TpoBenenmne B/01.4
KOHTPOJIb KaueCcTBa 1 OpraHU3alMOHHO-




0€30MacCHOCTH CBIPBA,
nony(habpuKaToB u
TOTOBOH MPOYKIINU B
nporecce Mpou3BOJICTBA
MPOAYKTOB ITUTAHUS U3
PacTUTENIBHOTO CHIPhS

TEXHHYECKUX MEPOTIPUATHI
JUISL 00ecTieueHUst
71a00pPaTOPHOTO KOHTPOJIS
KadyecTBa M 0€30I1aCHOCTH
CBIpbS, 1OTy(HadbpruKaToOB U
rOTOBOM MPOAYKIIUU B
IPOIeCCe MPOU3BOJICTBA
MPOIYKTOB MTUTAHUS U3
PaCTHTEIILHOTO CHIPhS

[IpoBenenue naboparopusix | B/02.4
UCCIICIOBAaHHU KayeCTBa
0€30MIaCHOCTH CBIPbS,
noyry(haOpuKaToB U TOTOBOM
MPOAYKIIUH B IPOLECCEe
IIPOM3BOJICTBA MTPOIYKTOB
MUTAaHUS U3 PACTUTEIBHOTO

CBIPBSI

4. TpeOoBaHusl K pe3yJbTaTaM O0CBOEHHS U CHUILIIHUHbBI

N3yuenue mucuuruabl «Pusndeckass U KOJUIOUWIHAS XUMHUS» TMpearnojaraet (GopMUpPOBaHUE Y

CTYACHTA CJICAYIOIIUX KOMHGTCHI_II/Iﬁ U UHIAUKATOPOB UX NOCTUIKCHUA:

Oomenpodeccuonanbubie komnerenuuu (OIIK):

Kon u nanmenopanme
Npo¢ecCHOHAIBLHOM KOMIIeTeHIHH

Kon 1 HauMeHoBaHMe HHAMKATOPA
JAOCTHKeHUS Po¢eCCHOHAIBHOM
KOMIIeTeHIUH

Tun 3aga4 npogecCHOHAIBHON 1eATeILHOCTH: HAYYHO-UCCIeI0BATEIbCKUNA U

TEeXHOJOTHYEeCKH I

OIIK-2. CrnocobeH TNpUMEHAThH
OCHOBHBIE€ 3aKOHBl M  METOMbI
HCCIIE0BAHUIN €CTECTBEHHBIX HayK
s peeHus 3a1a4
po¢eCCUOHATBHON IEATETLHOCTH

OIIK-2.1. Hcnone3yeT W NOpHUMEHSET COBPEMEHHBIE
TEOPETUYECKHE TNPEIACTABICHUS XMMHYECKOM HAyKu U
€CTECTBEHHOHAy4YHbIE 3HAHUS npu MIPOBEICHUU
UCCIIEZIOBAaHUM U pelIeHnH Npo(ecCHOHaNbHBIX 3a/1a4;
OIIK-2.2. AHanm3upyeT ¥ WHTEPIPETHPYET pe3yJIbTaThl
XMMHMUYECKOTO OKCIIEPUMEHTa HAa OCHOBE COBPEMEHHBIX
TEOPETUYECKUX IPEICTABIICHUA XUMUYECKON HAYKU;
OIIK-2.3. OcyuiectBiser pacyersl, aHAJIIM3UPYET
MIOJlyYEHHBbIE PEe3yJIbTaThl U COCTaBISIET 3aKIIOYEHHUE II0
IIPOBEJICHHBIM aHAJIN3aM, UCIIBITAHUSAM U UCCIICIOBAHUSAM,
CUCTEMAaTHU3HUPYET Pe3yJbTaThl HAYYHBIX UCCIICOBAHUIA;
OIIK-2.4. BnaneetT cOBpeMEHHBIMH METOJJaMH MCCIIEIOBAHUS
€CTECTBEHHBIX HayK JJIsi pelleHus 3agad B 00JacTu
o0ecreyeHnss TEeXHOJOTMYECKOro Tpoliecca IPOU3BOICTBA
MIPOJYKTOB MTUTAHUSI.




CryaeHT 10KeH:
3HaTh:

1. llenu m 3amaum GpuU3NYECKO ¥ KOJUIOMIHON XUMHUH, ITyTH U criocoOsl ux pemenus (OI1K-2).

Ponb 1 3HaueHne MeTo10B GU3NUECKOI U KOJUIOMIHON XUMHUU B IPAKTHUECKOM 1€ TeIbHOCTH

CIIeIMAIMCTa-TEXHOIOTa MUIIEBBIX Mpou3BoacTB (OITK-2).

OCHOBHBIE pa3/ICIibl, IOHATHS H METOBI (GU3UUECKOM 1 KoyutouaHoi xumun (OITK-2).

OCHOBBI XMMUYECKO TepMoanHaMuku u Tepmoxumun (OI1K-2).

Xumuueckoe u ¢aszoboe paHoBecue (OITK-2).

TepmoanHaMuveckrue CBOWCTBA PaCTBOPOB HEATEKTPOIUTOB M OCOOCHHOCTH PAaCTBOPOB

anektposautos (OITK-2).

7. Dnextpoanbie mporecchl (OITK-2).

8. OcHoBbl xumuueckoi kuueTuku (OITK-2).

9. OCHOBBI COBPEMEHHOI'0 YUCHHs O AuciiepcHoM coctostHuu BerecTa (OITK-2).

10. SIBnenus Ha rpanunax pasaena gas (OIIK-2).

11. [Tytu 1 ycnoBHs BOZHUKHOBEHUS AUCIEPCHBIX CUCTEM, HX 0COOBIE MOJIEKYJISIPHO-KMHETHIECKHE,
ONITHYECKHE U AeKTpuueckue croiicta (OITK-2).

12. YcToitunBOCTh U pa3pylieHue TUCTIEPCHBIX CUCTEM, Pa3BUTHE B HUX IMPOCTPAHCTBEHHBIX
CTPYKTYpP CO CBOCOOPa3HBIMU PEOJIOTHUECKUMHU CBOMCTBaMH, YIIPaBICHHE CBOWCTBAMU
aucnepcubix cucteM (OITK-2).
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YMeTh:

1. CamocrosTensHO paboTaTh ¢ yu4eOHOM U CIIPAaBOYHOM JINTEPATYPOil 110 PU3UUECKON U
koyutonHO# xumun (OITK-2).

2. PaccunThIBaTh OCHOBHBIC SHEPTETHUYCCKHE XaPAKTEPUCTHKH (DPU3HKO-XMMUYECKUX MPOIIECCOB,

paznuunbie Gpu3uko-xumudeckue Benndunsl (OI1K-2).

[Tonb30BaThest PU3MUECKUM M XUMUYECKUM obopynoBanuem (OITK-2).

4. TIporHO3MPOBATH PE3YIBTATH (PUIUKO-XUMHUYECKHX MPOIIECCOB, MPOTEKAIONINX B PA3TUIHBIX

CHCTEMax, OIUpasich Ha TeopeTnueckue nonoxerus (OITK-2).

Hay4no o6ocHOBBIBaTh Habmtonaemble siBienus (OITK-2).

6. [Ipou3BOIUTH PU3UKO-XUMUYIECKUE U3MEPEHHS, XapaKTEPU3YIOIINE T€ MU HHBIE CBOMCTBA

pacTBopoB, cMecel u Apyrux o0osekToB (OITK-2).

[IpencraBisTh JaHHBIC SKCIIEPUMEHTAIBHBIX HCCIIe0BaHKi B BUie rpadukoB u tabmui (OI1K-2).

8. Ilpon3BoauTh HAOIIOACHUS 32 MPOTEKAHNEM XUMUYECKHX PEaKIfii U geraTb 000CHOBaHHBIE
Bo1BOIbI (OITK-2).

9. IlpencTaBiATh pe3yNbTaThl IKCIIEPIMEHTOB U HAOIIOIEHUH B BUIE 3aKOHYEHHOTO TPOTOKOJIA
uccienosanus (OITK-2).
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Baagern:

1. HaBblkaMu caMOCTOATENbHON paboOThl ¢ y4eOHOW, Hay4YHOM W CIIPaBOYHOI JHUTEpaTypoi; BECTH
MOMCK U Jienath obobmaromiue BeiBobl (OITK-2).

2. HaBpikamu Oe3omacHOM paboOThl B XMMHUYECKOH nabopaTopuu W yMeHHMS oOpamarbcs ¢
XUMHAYECKOH TOCYNIOW, peakTHBamMH, paboTaTh C Ta30BBIMH TOpPEIKAMH M DJIEKTPUYCCKHUMHU
npubopamu (OI1K-2).

3. OCHOBHBIMHU TIpUEMaMHU U TEXHUKOH BBITOJHEHUS YKCTIEPUMEHTOB, UMETh HABBIKH PaOOTHI C
(bU3MKO-XUMHYECKUMU ITprbopamu u ycranoBkamu (OITK-2).

OOmuM cpeacTBOM KOHTPOJS SBJSETCS BBEJIEHHAs B YHUBEpPCUTETE OalIbHO-PEUTHHIOBas
crcTeMa OIIEHKH YCIIEBaEMOCTH CTYJICHTOB CIIELMAIUTETA U HAIIpaBJIeHUH OakanaBpuara.



[Ipu npoBeneHMM Y4eOHBIX 3aHATHH OOECIIEYMBAETCS PA3BUTHE Yy OOYYAIOIIUXCS HABBIKOB
KOMaHJIHOW PabOThl, MEXIMYHOCTHOH KOMMYHMKALIUU, MPUHATUS PELICHUHN, TUACPCKUX KadecTB. Jlns
9TOr0 HCIIOJIB3YETCsl IIPOBEJCHUE WHTEPAKTUBHBIX JICKUUH, TPYIIIOBBIX JHMCKYCCUH, POJIEBBIX WID, a
TaK)K€ MaTepHUallbl Ha OCHOBE pe3ylbTaTOB HAY4YHBIX MWCCIEJOBAaHWM, B TOM 4YHUCIE C Y4YETOM
pPETrMOHANBHBIX OCOOEHHOCTEH MNpOo(ecCHOHAIBHOW JEeSATEIbHOCTH BBITYCKHUKOB M IOTpeOHOCTEH
paboToaTenei.



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

Tab6aunna 5.1
Howmep HammenoBanwue TeM (BOIIPOCOB), CamocrosrenpHas paboTa CTYACHTOB dopma Komaectso
HEJIeNn M3y9IaeMbIX 10 JaHHOH KOHTPOJIS 6aoB Jluteparypa
JICIVATLTHHC. I 120 Conepxanue Yacel min max
1-2 2 cemecTp 2 4 | OcHOBHbIC TePMOTMHAMHUYCCKUEC 3 Komucrexkr, 0 6 [1]- [6],
OMBNYECKAS XUMMSI MOHATUSL U ONpeJieNieHHs: CHUCTEMa, YCTHBIH orpoc, [13]- [14]
napaMeTpsl,  INpPOLECCH,  (QYHKIUH IpoBepKa 1/3,
OCHOBBI XUMHWYECKOM cocrosHusa. Temmora u  pabora. othopmieHue
TEPMOJIUHAMMKMU. Hynesoe Hayano TepMOJMHAMMKH. 71abopaToOpHOH
TEPMOXUMMUSL. VpaBHenus CocTosHMA. BHyTpeHH:AA paboThI
3Heprust cucteMsl. DHTansnus. [lepBoe
JIa6. paGora Nel. Kanopumerpus. HaJalno TEpMOAMHAMHUKH.
OrnpeereH e TemIoThl TemnoeMkocTh CHCTEMBI.
PACTBOPEHMS M TEILIOTHI Tepmoxumust. Tepmoxumuueckue
THAPATOO6PAa3sOBAHMS COCH. ypaBHeHHs. 3akoH I'ecca m ciencTBus
n3 Hero. CraHmapTHOE COCTOSIHHUE
BemecTBa. CTaHIAapTHBIE SHTAJBINH
00pa3oBaHUsIM  CrOpPaHUS  BEIECTB.
Pacuer TEIUIOBBIX a¢dexron
XUMHUYECKHX peakluil. 3aBUCHMOCTb
TEIUIOBBIX A (HEKTOB OT TEMIIEPATYPHI.
3-4 SHTPOIINS. BTOPOE U 2 4 | Bropoe Hadano  TEPMOJMHAMHKH. 3 Komcrexkr, 0 6 [1]- [6],
TPETBE HAUYAJIA OHTponus, €€  OIpelclieHHe W YCTHBIH o1poc, [13]- [14]
TEPMOJIUHAMUKMN. CBOMCTBA. OHTponus u poBepKa J/3,
SHEPI'USA T'MBBCA U TEPMOAUHAMHUYECKAS BEPOSITHOCTh peuieHue 3anaq
SHEPI'UA I'EJIBMTI'OJIBLIA cucremsl.  ®opmyna  bonbnmana. 110 TEPMOXUMUH
Pacuer »HTpomMM TpPH  PA3IMYHBIX
Pacuer TernoBbix 3¢ pexToB nporeccax. IMTpoueccer B
XMMHUUYECKHX PEAKIHH 110 3aKOHY HEU30JIMPOBAHHBIX CUCTEMaX: SHEprus
I'ecca u ero cnencrBusam. Pacuer I'm66ca u sHeprus ['empmronbpla Kak
TEPMOJMHAMUYECKUX (QYHKIMH XapaKTepUCTUYECKHE byHKIMN
COCTOSTHHSI CHCTEMBI. cucreMbl. Kputepuil paBHOBECHBIX H
CaMOIIPOU3BOJIBbHBIX MPOLIECCOB.
Pacuer wusmenenwit sHeprum ['mbGOca
pu MPOTEKaHU! Pa3INYHBIX
IPOLIECCOB. Tpetnbe HayaJo
TEpPMOJMHAMUKH, €r0 (POPMYIHUPOBKH.




5-6 XNMNUYECKOE XUMHUYECKHH TMOTeHIHaNn Kak (akTop Koncmexr, 6 [1]- [6],
PABHOBECHE. HHTCHCHBHOCTH  (DM3MKO-XHMUYECKUX YCTHBIH orpoc, [13]- [14]
KOHCTAHTBI Epouecco& XUMHAYECKOE pPaBHOBECHE. TIpOBEpKa 11/3,
OHCTaHTEI paBHOBECHS. 3aKkoH odopmireHne
PABHOBECHSI. JeicTByromux — macc.  KOHCTaHTBI JTabopaTopHOU
CMELIEHHUE PaBHOBECUS C YYETOM  PEANBHBIX paboTHI.
PABHOBECUSA YCIIOBUH. OyYruTUBHOCTD 5 Pacuers! o
AKTHBHOCTb. TEPMOIMHAMUK
JIao. paﬁoTa Ne2. Xumuueckoe CMemeHHe paBHOBECHS: NPHUHIIUIT ©
pasHoOBecue. BiusHue Jle Hlarense — bpayna. Pacuer
KOHIICHTpAllUK1 BCIICCTB, KOHCTAaHTBbl pPaBHOBECHSI U COCTaBa
Y41acTBYIOMIMX B pCAKIINH, pPaBHOBECHOMU cMecH no
TCMIICPATYpPBI U KUCJIOTHOCTH TEPMOAUMHAMUYECKUM TaHHBIM.
Cpezbl Ha CMEIICHUE PAaBHOBECHS.

7-8 ®A30BOE PABHOBECHE. ®dasoBoe paBHOBecHe. YHCIIO cTeneHeH Koncnekr, 7 [1]- [6],
JAUATPAMMBI COCTOSHUSL. cBoboaglL. IIpaBuio ¢as I'nbdbea. YCTHBIH o1poc, [13]- [14]
TEPMUYECKHI AHAJIN3 OIHOKOMITOHEHTHEIE, TpoBepKa 1/3,

JIBYXKOMIIOHEHTHBIE U Pacuyer koHCTaHT
Pacuyer KOHCTaHT paBHOBECHUS TPEXKOMIIOHEHTHBIE cUcTeMbl. OCHOBBI paBHOBecCHS U
XUMUUYECKHUX peakiuil. Pacuer TEPMHUYECKOTO aHAJINA3A. 4yyClla CTeIeHeH
YHCIla CTETeHeH CBOOO0 b CBOOOBI.
TEPMOJMHAMUYECKON CUCTEMBI.
9 1 PYBEKHASI ATTECTALIUS IoxroroBka K 1 pyOexHoH Kommnsrorepao 25 [1]- [6],
aTTecTaluu e [13]- [14]
TECTUPOBAHHE
9-10 PACTBOPBIL. PactBopsL. TepmoauHaMuueckas Koncnekr, 6 [1]- [6],
TEPMOIUNHAMUWYECKHUE XapaKTepUCTHKA U CcBoiicTBa YCTHBIH o11poc, [13]- [18]
CBOMCTBA UJEAJBHBIX uaea’dbHBIX  pacTBOpoB.  JlaBieHue poBepKa J/3,
PACTBOPOB HACBILIEHHOTO mapa. 3akoH Payns. odopmiieHHE
Temmeparypa 3aMep3aHus " 1abopaTopHOH
JIa6. padora Ne3. PactBopsrI. TeMIepaTypa KHIICHHS pa30aBIICHHBIX paboTEI
Cr1ocoObI BEIpaKEHUS X pacTBOpOB (xprockomus u
KOHIleHTpaluu. Pacuer 90YITHOCKOTIHS). Ocmoc u
TEPMOJIMHAMUYECKUX CBOMCTB. OCMOTHYECKOE JaBjeHHe. 3aKoH BaHT-
Todda.
11-12 PACTBOPBI Teopust SIIEKTPOITUTHIECKOMN Komcrexkr, 6 [1]- [6],
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SJIEKTPOJIMTOB, UX

JUucconuanum. Crenenn JUcconuanuu.

YCTHBIH OIIPOC,

[13]- [14]

OCOBEHHOCTHN. N3oToHnYecKuit K03 (hpUIHeHT. TpoBepKa 1/3,
SJIEKTPOITPOBOJHOCTDH Koncranta  mucconmanmy — crnaObIX odopmiieHHEe
PACTBOPOB SNIEKTPOIUTOB.  3aKOH  Pa3BEACHUA nabopaTopHO
SJIEKTPOJINTOB OcTBanpma. paboThI
OJIeKTPONPOBOJHOCTh pacTBOpOB
Jla6. padora Ned. JIIEKTPOJIUTOB. YIENbHast W MOJbHas
DNEeKTPONPOBOJAHOCTh PACTBOPOB AIIEKTPONPOBOIHOCTH. MonbHas
31EKTPOJIUTOB. AIIEKTPOIPOBOIHOCTD pu
Konnykromerpuueckoe 6eCKOHEUHOM pasbaBiieHHH.
orpeziesIeHue KOHCTaHThI [TogBuXHOCTH  WMOHOB M YHUCIA
JUCCOLIMAIIUU YKCYCHOM KHCIOTHI. nepeHoca. 3akoH Konbpaymra.
Konnyxromerpus: OIIpEJCIICHUE
CTENICHN M KOHCTaHTHI JHCCOLHMAIINH
CJ1a0BIX NIEKTPOIIUTOB.
Teopust ~ CHIBHBIX  3JIEKTPOJIUTOB
Je6ast-XroKKkers. AKTHUBHOCTB
3JIEKTPOJINTOB. Honnas cuia
pPacTBOpOB. Cpennuit HOHHBIN
KO3 PHUIUCHT aKTUBHOCTH.
13-14 9JEKTPOJHBIE Mexanuzm BO3HUKHOBCHHUS Komucrexkr, [1]- [6],
MPOLECCHI. YCTPOMCTBO AIIEKTPHUYECKOTO NOTeHIHAaA. YCTHBIH orpoc, [13]- [14]
N PABOTA KonTakTHbIe, 3JIEKTPO/IHbIE u poBepKa 1/3,
T'AJIBBAHUYECKOI'O nuddy3noHHbIE MOTEHLUAJIBI. odopmIieHHE
SJIEMEHTA. VYerpoiicTBo u pabora nabopaTopHOM
HNOTEHHUOMETPHUA N rajbBaHUYECKOI0 3JIEMEHTA. paboTsI
HOTEHHUOMETPUYECKOE ONeKTPOABIKYILAS cuna.
TUTPOBAHUE CranpaptHele 3IEKTPOJAHbBIE
MOTEHIIUAJIBI. Psan HaIpsDKeHUH
Jlao. padora NeS. OnpeneneHue 3JeMEeHTOB.  YpaBHeHue HepHcra.
SJ1C u paboTHI TaTbBAHUYIECKOTO DNeKTPOJIBI, IEKTPOXUMHUYECKUE
anemeHTa. [loTeHImoMeTpusl. LeNu U XUMUYECKUE UCTOYHHUKU TOKa.
[Torenunomerpusi.
15-16 OCHOBbI XUMMYECKOM Xumnueckas — kuHetnka.  CKOpOCTh KoHcrexr, [1]- [6],
KHMHETUKHU. KATAJIU3 XUMHUYECKOH peaxnum. YCTHBIH o11poc, [13]- [14]

JIad. pabora Ne6. Xumuyeckas
kuHeTHKa. OmnpenencHue
KOHCTAHTBI CKOPOCTH PCAKIINU

MonekynspHOCTp  peakuuu. 3aKoH
JEHCTBYIOIMX Macc Ui MPOCTBIX
FOMOTE€HHBIX  PEaKLMil. ITopsinox
xumuueckux  peakuuil.  KoHcTaHnrta

MpoBepKa J/3,
odopmiienne
nmabopaTopHOH
paboThI
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BTOPOI'O MOpsaKa.

CKOPOCTH XHMMYECKON peakiuu, ee
ompezaeneHne. MexaHU3M XUMHYECKUX
peaKnuii. OHeprus aKTHBAIIH.
YpaBHeHue Appenmyca.
AKTUBUpPOBaHHBIN KOMILJIIEKC u
cTepuueckuii paxrop.

Karanus. Karanuzatopsl u
KaTaINTHYECKUE peakuuu. MexaHusM
KaTaJINTHUECKUX peaxIui.
Kartanutnueckas AKTUBHOCTb.
DepMeHTaTUBHBIN KaTajnus, €ro
0COOEHHOCTH.

17

2 PYBEKHASI ATTECTALIMS

[ToaroroBka k 2 pybexHOM
aTTeCTaluu

KommnbrotepHoe
TECTHPOBaHUE

25

[1]- [6],
[13]- [14]

HUTOTO

16

34

22

100
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Howmep HaumenoBanue tem (BOnpocos), CamocrosrensHas paborta DopMbl Konuuectso
HeJeNn n3y4aeMbIX 1O TaHHOW CTYJICHTOB KOHTPOJIS 0asIoB Jlureparypa
JHCLITUTAHC. 1120 Conepxanue Yacel min max
1 3 cemectp 2 | OOurye cBOMCTBA TUCTIIEPCHBIX CUCTEM. 2 Koncmekr, 0 3 [71- [12],
KOJIJIOUTHASI XUMMUS Kinaccudukanus JUCTIEPCHBIX CHCTEM. YCTHBIH oIIpoc, [15]- [20]
Ponp xomnougHONW XUMHUM B HPUPOZIE, TIpoBepKa 1/3,
MPEJIMET U COJEP)KAHUE ee  3HaYeHHWE I  XUMHYECKOH odopmireHne
KYPCA KOJLIOUJHOM TEXHOJIOTUH MHOTHX oTpaciei nabopaTopHOH
XUMWUHA npousBoacTBa. KommonmHas xumus u paboTsI
3amnuTa OKpYy Karouiei cpenbl.
Jla6. padora Nel. ITonyucHue OCHOBHBIC TIOHATHSI WU OIPEAEICHUS
To(QOOHBIX 1 THODHUIBHBIX KOJUTOMTHOH XHMHUH.
KOJUTOMIHBIX PacTBOPOB.
2 OBIIVE CBOMCTBA 2 | OmmauTenbHbIE TIPU3HAKH 2 Koncnekr, 0 3 [71- [12],
JAUCHEPCHBIX CUCTEM. JUCIIEPCHBIX CHCTEM: Te€TEPOre€HHOCTb YCTHBIH OIIPOC, [15]- [20]
KIIACCUOUKAIUA n aucnepcHocTh.  Kimaccudukarus TIpoBepKa 1/3,
JAUCIIEPCHBIX CUCTEM JUCIIEPCHBIX CUCTEM II0 arperaTHOMYy odopmiieHHIEe
COCTOSHUIO, o KHHETHYECKHM nabopaTopHOn
JIa6. padora Ne2. [TonyueHue CBOMCTBAM JUCIIEpCHOIM  (a3bl, 1o paboTsl
SMYJIBCHH ¥ NIEH U U3yYECHUE X pasMepy 4acTHll, 10 B3aUMOJACHCTBUIO
CBOWCTB MEXY YaCTHLIAMH U CPEIOil.
3 MOBEPXHOCTHOE 2 | TloBepxHOCTHOE HAaTsHKEHHE Kak Mepa 2 Koncnexkr, 0 3 [7]- [12],
HATSAKEHUME U CBOOO/MHOM  SHEPTUH  MOBEPXHOCTH. YCTHBIH OTIpOC, [15]- [20]
HOBEPXHOCTHAS SJHEPTUSA OcHOBBI TEPMOAUHAMUKHU MIpoBepKa 11/3,
MOBEPXHOCTHBIX  SIBICHWH. MeToxsl odopmreHne
Jlao. pabdora Ne3. [ToBepXHOCTHbIE HU3MEpEHUs MOBEPXHOCTHOTO nmabopaTopHO
SIBTICHUSI U TIOBEPXHOCTHOE HaTsHKEHUS KUIKOCTEH. paboTsl
HaTspkeHue. OnpejeneHue NoaIHoN
IIOBEPXHOCTHOH dHEpruu
JKUAKOCTEH.
4 BHYTPEHHSIS (IIOJTHAS) 2 | IIpouecco CaMOIIPOU3BOJILHOTO 2 Koncnexkr, 0 3 [7]- [12],
YAEJBbHAS YMEHBILIEHUS TIOBEPXHOCTHOM YHEPTUH YCTHBIH OIpOC, [15]- [20]
MOBEPXHOCTHAS SHEPTUSA u  (HopMHpPOBaHHS TMOBEPXHOCTHOTO MpoBepKa 1/3,
Ypasuenue ['m66ca-I"enpmrosba cIIosl. 3aIuTa
nmabopaTopHOH
paboTsl
5 AJICOPBIIUA U 4 | OcHOBHbIE IOHATHA M OIpEICICHUs. 2 Koncnexr, 0 3 [71- [12],
INOBEPXHOCTHOE dyHnaMeHTaNbHOE  aacopOLMOHHOE YCTHBIH OIpoc, [15]- [20]
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HATSAXKEHUE. ypaBHeHHe ['mbOca. I['mOOcoBckas MpOBEpKa 11/3,
OYHJAMEHTAJIBHOE azcopOmms. odopmiieHHEe
AJCOPBIIMOHHOE IToBepxHOCTHAA AKTUBHOCTb. nmabopaTopHOA
YPABHEHUE 'NBBCA IToBepxuoctHO-akTHBHEIE ([TAB) w1 paboThl
J1a6. padota Ne 4. TloBepXHOCTHO- IéOBerHOCTHO-I/IHaKTI/IBHBIe BEILIECTBA.
AKTHBHBIC BOIICCTEA. pUEHTAUsT TU(UIBHBIX MOJEKYNI Ha
rpadune pasgena (as. YpaBHEHHE
Uccnenosanue
IIumkosckoro.  IIpaBuno  drokio-
MUIIEIII000pa30BaHKs B pacTBOpax Tpavée
ITAB. Omnpenenenue KpuTHUECKON paybe.
KOHLEHTPALIN
muremiooopasosanus (KKM) mo
M3MEHEHHIO TIOBEPXHOCTHOTO
HaTsbKeHHus pactBopos [TAB.
HOBEPXHOCTHASA Munennoobpa3oBanne u Koncnekr, [71- [12],
AKTUBHOCTD. COIOOMIHM3AIIHS B pacTBopax YCTHBIH OTIPOC, [15]- [20]
HOBEPXHOCTHO- KOJUIOUJHBIX ITAB. MeToast TIpoBepKa 1/3,
AKTHUBHBIE BEIHLIECTBA OIIpeeIIeHUs KPUTHYECKON 3amuTa
. KOHLICHTPALMA MHIEIUI000pa30BaHusl. nabopaTopHOH
CBOHCTBA PACTBOPOB KOILIOWHbIX IIpumenenue [IAB Mexanuzm a00THI
ITAB. Knaccuduxanns I[TAB. P Ny ) p
MOIOILIETO IeHCTBHUS.
ACOPBIMS HA TPAHULIE AncopOIrss Ha TpaHMIE pasjena Koncmekr, [71- [12],
PA3JAEJIA T - T, T-PACTBOP. TBEPIOE TENO — ras, JKHIKOCTh — ras. YCTHBIH OMpOC, [15]- [20]
YPABHEHUE ®PEVHJINXA. Ypauenue ancopOrun Dpeinanuxa. MpoBepKa /3,
TEOPUS Teopus MOHOMOJIEKYJISIPHOH odopmiienne
MOHOMOJIEKYJISIPHOM ancopbrmu Jlenrmiopa. AncopOnust Ha nabopaTopHOM
AACOPBIIUH JIDHI'MIOPA ITPaHULE pasgella TBEPUOEC TEIO0 — paboTHL.
pactBop. MostekymsipHast afxcopOnus 13
JIa6. padora Ne 5. AncopOmus. pacTBOpOB: BIIUSIHUE TIPUPOABI
AncopOrust yKCyCHOH KHCIIOTHI Ha azcopOeHTa, pacTBOpHTENS n
MOBEPXHOCTH aKTHBUPOBAHHOTO PacTBOPEHHOTO BEIIlECTBA Ha
YIS, azcopOuuio.
3AKOHOMEPHOCTH AncopOuust u3 pacTBOpoB Kowncnexkr, [71- [12],
MOJIEKYJISIPHOMN, MIOHHOM DJIEKTPOJMTOB.  JIMOTPOMHBIE  PSIBI YCTHBIH OIpOC, [15]- [20]
U MTOHOOBEMEHHOM noHoB. IlpaBmio Ilanera — ®asgHnca. MpoBepKa 1/3,
AACOPBIINN HNonoobmenHas afcopomws, ee 3aIuTa
Opuenranus monekyn [TAB na 0COOEHHOCTH u MIPAKTUIECKOE nabopaTtopHoi
rpanuue paszaena ¢as. [Ipasuio IIPUMEHEHHE. paboTsl

YpaBHHMBAHHMS TOJIIPHOCTEN
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Pebunnepa.

9 1 PYBEXKHAS ATTECTALIMSA IMogrotoBka 1 pyOexHOU Kommsroreproe 25 [7]- [12],
aTTecTalun TECTHPOBAHHE [15]- [20]
9 BBICOKOMOJIEKYJISIPHBIE BbICOKOMOJIEKYISIpHBIE  COCMHECHNS, Koncnexkr, 2 [71- [12],
COEJIMUHEHUSI, UX UX TIONY4YCHHUEC W OCHOBHBIC (DH3UKO- YCTHBIH OTIPOC, [15]- [20]
CBOMCTBA. PACTBOPBI XUMHUYECKHE CBOMCTBA. DNaCTUIHOCTh MpOBEpKa 11/3,
IHOJIUMEPOB A IJAaCTUYHOCTh  IOJUMEPOB, HX IIOATOTOBKA K
W3031eKkTpruieckoe CoCTOSTHUE ByJKaHM3aus. [IpumMepsl. nabopaTopHOU
0eJKoB. pabore
10 BBICOKOMOJIEKYJISIPHBIE B3aumopeiictBue  MoOJIMMEPOB € Koncnekr, 3 [7]- [12],
SJIEKTPOJINTHBI, UX PacTBOPHTENIEM: HaOyxaHHe, YCTHBIH OTIPOC, [15]- [20]
KIIACCUOUKALUS, BBICAINBAHNE,  CTyIOHEOOpa3oBaHME, TIpoBepKa 1/3,
CBOMCTBA CHUHEPE3HUC. odopmiieHIEe
JIa6. padora Ne 6. nabopaTopHOU
BrIcokoMOIEKyIISIpHBIE paboTsl
COCIMHEHUS U UX CBOWCTBA.
UccnenoBanue mpouecca
HaOyXaHUs TBEPABIX ITOJUMEPOB.
11 CTPYKTYPOOBPA3OBAHUE OcHoBbl  peosiorun. Peonorunueckue Koncnekr, 3 [7]- [12],
B JUCITEPCHBIX CBO¥CTBa JIACTIEPCHBIX CHCTEM. YCTHBIH OMpOC, [15]- [20]
CUCTEMAX. BA3KOCTb Bsi3kocTh  CBOOOAHO - JUCHEPCHBIX MpoBepKa /3,
KUJIKOCTEM CUCTEM. YpaBHeHue HerotoHa, odopmiieHHEe
JTa6. paGora Ne 7. Peostorisi ypaBHEHUE HOCT]EaJ‘IBZ[IilI — Beilns, na60pgT0pHoﬁ
JCTiepCHbIX cHeTem, Fi3mepere ypasaenue Ilyaseiins. HproTroHOBCKHE, paboTsl
BSI3KOCTH JKIKOCTEH TICEBJI0TUIACTHYECKAE 1 JMIATaHTHbIE
JKUAKOCTU. YpaBHEHUE DUHIITEHHA U
KaIWJUISIPHBIM BUCKO3UMETPOM.
YCIIOBUSI €r0 IPUMEHCHHSI.
12 CTPYKTYPOOBPA3OBAHUE IIpupona KOHTaKTOB MEXAY Koucnekr, 2 [71- [12],
B JUCHEPCHBIX JJIEMEHTAMHU  CTPYKTYpbL. I[IpOYHOCTH YCTHBIH OIPOC, [15]- [20]
CUCTEMAX JIMCTIEPCHBIX CTPYKTYp. ['enu u macTsl. MpoBepKa 1/3,

Koarynsmuonssie u
KpPHUCTaJUTU3AIIMOHHO—
KOHJICHCAIIMOHHBIE CTPYKTYPHI.

TukcoTponus u cuHepesuc. BsskocTs
CTPYKTYpHUPOBAHHBIX CHCTEM.
VpaBuenne IlIBenoBa — bunrama.
Ilpenen Tekyuectu. Peonoruueckue
KpUBbIE 1Sl  CTPYKTYpPUPOBAHHBIX
XKuIKocTer o PeOunmepy.

3aIuTa
nmabopaTopHOH
paboThl
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13 MOJIEKYJISIPHO- BpoyHoBckoe JBIDKEHUE, ero Koncnexkr, [71- [12],
KNUHETUYECKUE npupona. CpenHuii  KBaJpaTHIHBIA YCTHBIH OTIpocC, [15]- [20]
CBOMCTBA JJUCNIEPCHBIX CIIBHT. Juddysus. VYpaBHeHHe TIpoBepKa 1/3,
CUCTEM OHHIITEHA. Juddysus B MTOJITOTOBKA K
KOJUTOMTHBIX CHCTEMaX. JIabopaTopHOi
CennmeHTannoHHO-IU( Qy3rnoHHOE o . 6
CMOTHYECKOE [IaBJICHUE 30JeH, ero pabote
PaBHOBCCHC. ocobenHoctu. YpaBHenue Jlammaca —
Kunerndeckas ycTOHIHUBOCTb. I
eppeHa.
14 CEJIUMEHTAIIMOHHbIN OCHOBEHI CeTMMEHTaI[IOHHOTO Koncnexkr, [71- [12],
AHAJIN3 aHann3za. YpaHeHne Crokca w YCTHBIH OTIpoc, [15]- [20]
J1a6. pacora No 8. )(f)cnomm ero NPUMCHEHHSL. HpoBepKa 1/3,
JlcTiepCHOHHETi aami3 npeneneHue GppakIoOHHOTO COCTaBa O(i)OpMJ‘IeHI/IeU
MIOPOLIKOB. JTabopaTtopHOi
HHSKOMCTIEPCHBIX MOPOTIIKOB VYbTpaneHTpupyrupoBaHue. paboTEI
METOJIOM CEeIMMCHTALINH B
IPaBUTALIMOHHOM II0JIC.
CeﬂHMCHTaHHOHHLIﬁ aHaJIu3
CyCIEH3Uil.
15 SJIEKTPUYECKHUE OOpazoBaHHE M CTPOCHHE JBOHHOTO Koncnexkr, [71- [12],
CBOMCTBA JJUCNIEPCHBIX anexTpuueckoro  cuosi  (JIOC) Ha YCTHBIH OIPOC, [15]- [20]
CUCTEM. rpanuie pasaena (as. PacrnpeneneHue MpoBepKa 11/3,
SJIEKTPOKUHETUYECKHUE noteHimana B J[9C. CtpoeHune MUIeII odopmiienne
SABJIEHUSA B TuIpOohOOHBIX KOJUJIOUTHBIX nabopaTopHOH
CHCTEMaX. DNEKTPOKHHETHYCCKUE paboTEI
JIad. pabora Ne 9. Dnexkrpuueckue SIBJIICHUSL: 3JIEKTPOOCMOC,
CBOICTBA TUCTIEPCHBIX CUCTEM. anekTpodopes, MOTEHIHA TEYCHUs,
DnekTpodopes. MOTEHIUAI CeIMMEHTALUH.
OnexTpodoperndeckoe DNIeKTPOKMHETUYECKU ~ TOTEHLHAI.
onpeesieHue Usmenenne JIOC u { - moreHmmana
AIIEKTPOKUHETUUECKOTO 1o JeUCTBHEM AIIEKTPOJIUTOB.
MOTEeHLMANA. [epesapsiika TIOBEPXHOCTH.
YpaBuenue l'enbmromnsua -
CMOJIyXOBCKOTO Uil ONpEAEICHUs
CKOPOCTH AIIEKTPOOCMOTHYECKOTO
(anekTpodopernueckoro)  mepeHoca.
Mertoas! onpeneneHus { - MOTeHIMANA.
[MpakTuueckoe NpHMEHEHHUE
JIEKTPOOCMOCA U 3JIeKTpodopesa.
16 ATPEI'ATUBHAS Koarymsauuss nuooOHBIX AUCIEPCHBIX Koncnekr, [71- [12],
YCTOMYUBOCTH U cucreM. Ilopor koarymsimu. Beictpas YCTHBIH OIpoc, [15]- [20]
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KOATYJIiA A U MeJUleHHas koarymsuus. KoHcranTta MpOBEpKa 11/3,
JUCHEPCHBIX CUCTEM. CKOpPOCTH KOaryJisiuHm. OcHOBBI MOJITOTOBKA K
TEOPUS KOAT'YJISIIIUA teopun  JJIPO.  IloreHumanbHas nmabopaTopHOH
CMOJYXOBCKOT'O KpuBas ~ CHI  OTTAJKMBaHUA  H pabote
MIPUTSDKEHUS MEXY YaCTUIIAMH.
®akTOphl YCTOWYUBOCTH B Koarynmsamust runpodoOHBIX 30Iei
TMO(QOOHBIX AUCHIEPCHBIX JNIEKTPOIUTAMH, ee OCHOBHBIE
cucreMax. Teopus Koaryisiuu 3akoHoMepHocTH. [IpaBuio Illynbue —
CMOITyXOBCKOTO. Tapau. OnpeneneHue MIOPOTOB
KOaryJsiiuu AJIEKTPOJIMTOB c
Ppa3IuuHBIM 3apsI0M HOHOB.
HenpaBunbnble psapl.  Koarymsius
CMECHIO 3JIEKTPOJIMTOB, aHTarOHU3M U
CCHCHOMITH3aHsL.
17 OCHOBBI TEOPHUU JJIDO. 2 2 Aspozost, WX  KiaccH(uKamus, 2 Koncnekr, 3 [71- [12],
3AKOHOMEPHOCTH MOJy4YeHHe, CBOICTBA. MeToast YCTHBIH OTIpOC, [15]- [20]
KOATYJIAIUN paspylieHus a3pPO30JIEH. TIpoBepKa 1/3,
I'maPO®OBHbIX [IpakTHdyeckoe 3HaYEHHE a’PO30JIEH. odopmieHre
JAUCIIEPCHBIX CUCTEM BspeiBbI a3po30mnei. nmabopaTopHO
SJIEKTPOJIMTAMU Ilopomku M HX CBOMCTBAa: TedeHHE, paboTsl
pacrnbuIeHHe, bynauzanys,
JIa6. padora Ne 10. YcroiunBocTh rpaHyJIMpPOBaHUE.
Y KOAryJysiiusi TM0pOoOHBIX
JnucnepcHbix cucteM. CuHTE3
THIPO30JIs TUAPOKCHIA XKeTe3a,
M3y4eHHUE ero KOAryJISIHH 1
CTaOMIIN3aInH.
18 OIITUYECKHE CBOMCTBA 2 Onrudyeckne METOABI HCCIEI0BAHUS 2 2 [71- [12],
KOJUJIONJIHbBIX CUCTEM JUCTIEPCHBIX CUCTEM: [15]- [20]
Paccesinue cBeta, 3 pexT YIBTPaAMUKPOCKOIIHS, 3JIEKTPOHHAs
Tunpans. Ypasaenue Panes MHKPOCKOIIHNS, Hedenomerpus,
U €ro aHaJus. TypOUANMETPHSL.
18 2 PYBEXKHASI ATTECTALIMA 2 IMoaroroBka k 2 pyOexHOi KommbrorepHoe 25 [7]- [12],
ATTECTAITHH. TECTHPOBAHME [15]- [20]
UTOro 36 36 36 100
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

@®opmbl opraHuzanuu O0y4YSHHS: JIEKIUH, JEKIMHU-Oecepl, 1JabopaTopHble M MPAKTHYECKUE
3aHATHS, CAMOCTOATENIbHAs padoTa CTYAEHTOB (pEIIeHHE 3ajad, BBINOJHEHHE YHPAKHEHHH,
COCTaBJIEHUE KOHCIIEKTOB, 0(hopMmiIeHuE Ta00paTOPHBIX padoT).

JInst MOoCTHOKEHHs TUIAaHUPYEMBIX pe3yJabTaTOB 0O0ydeHMs, B aucuuiuinHe «Dusudeckas u
KOJIJIOUHASE XUMUSD» UCTIONB3YIOTCS pa3iInyHble 00pa3oBaTeIbHbIC TEXHOIOTHUH:

1. Ungpopmayuonno-passusarowue mexnonoeuy, HATPABICHHbIE Ha OBJAJICHHE OOJIBIIUM
3aracoM 3HaHW, 3aIOMUHAHKE U CBOOOTHOE OIIEPUPOBAHUE UMHU.

Hcnionp3yercst NEKIMOHHO-CEMUHAPCKUI METOJ, CaMOCTOSITEIbHOE H3y4YeHHE JINTEPaTyphl,
NPUMEHEHHE HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH JIi CAMOCTOSATEIBHOTO MOTOJTHEHUS! 3HAHUM,
BKJIFOYAsl HCIOJIb30BaHNE TEXHUYECKUX M AJICKTPOHHBIX CPEICTB MH(POPMALIUH.

2. [eamenvHocmHble  NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOIO2UU, HAIPABICHHBIE Ha
dopMupoBaHHE CHCTEMBI MPOPECCHOHATBHBIX MPAKTHUYECKHMX YMEHMH TIpH  IPOBEACHUH
HKCIEPUMEHTAIBHBIX HCCIIE0BaHUH, O0ECIIEUMBAIOIINX BO3MOXXHOCTh Kad€CTBEHHO BBIMIOJIHSATH
npo(ecCHOHATBHYIO AEATEIEHOCTD.

Hcnonp3yercst aHamn3, CpaBHEHHE METOJI0B MPOBEICHHUS (PH3UKO-XUMHYECKIX HCCIICAOBAHHM,
BBIOOp METOJa, B 3aBHCHMOCTH OT OOBEKTa HCCIECJOBaHHMS B KOHKPETHOHM IPOU3BOJCTBEHHOM
CUTYAIlUH U €TO MPAKTUYECKAs PeaTi3aliysl.

3. Paszsusarowue  npoOIeMHO-OPUEHMUPOBAHHbIE — MEXHOLO2UY,  HAlpaBJICHHBIE  Ha
¢dopMHpOBaHHE U Pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIBHOW aKTHBHOCTH, CIIOCOOHOCTH
npoOJIEMHO MBICIHTB, BUJAECTh U (pOpMYIHPOBATh MPOOIEMBI, BHIOUPATH CIIOCOOBI M CPEICTBA JUIS UX
pereHus.

Hcnionp3yroTcst BUIBI TPOOIEMHOTO 00yYEHUS: OCBELIEHUE OCHOBHBIX Ipo0IieM (pu3ndeckoi u
KOJJIOMAHON XUMHH Ha JIEKIUAX, y4eOHbIE UCKYCCHH, KOJUICKTUBHASI MBICTUTEIbHAS eI TeIbHOCTD
B TPYNIaxX IPHU BBHIIOJHEHHH MOUCKOBBIX J1a0OpaTOPHBIX PadOT, pelIeHHe 3ajad IOBBIIICHHOM
CIIO)KHOCTU. [IpM 3TOM HCHOJNB3YIOTCS TIEpBBIE TPU YPOBHA (M3 UETBIPEX) CIOXKHOCTH M
CaMOCTOSATENIFHOCTH: TPOOJIEMHOE H3JIOKEHHE Y4eOHOro MaTepHaja IpernoaaBaTelieM; CO3daHue
npernojiaBaTesieM IMPOOJIEMHBIX CUTyallMii, a o0y4aeMble BMECT€ C HHM BKJIIOYAIOTCS B HUX
pa3peleHne; MpenojaBarells JUIIb CO3/IaeT MPOOJIEMHYIO0 CHTYaIMIO, a Pa3pemarT eé o0ydyaemble
B X0JI€ CAMOCTOSITEIIbHOW JAEATEIbHOCTH.

4. Jluunocmmuo-opuenmupogannvle mexHoao2uu o0Oyuenus, oOecleYuBaloIue B XOJe
y4eOHOT0 MpoIecca YUeT Pa3IMuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3/ITaHNe HEOOXOUMBIX YCIOBUH
JUI Pa3sBUTHS UX MHIUBUAYaAJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTHUBHOCTH JMYHOCTH B Y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYEHHUS pEeaNn3yloTCsl B pe3ylbTaTe
UH/IMBUYaJIbHOTO OOINEHUS MpernojaBaTeNss U CTyAEHTa MpH cAade KOJJIOKBUYMOB, IIpH
BBITTOJIHEHUH JIOMAITHUX WHIWBHUIYaJIbHBIX 33JaHUH, MOJATOTOBKE HHIMBHIYaJbHBIX OTYETOB IO
1a0opaTOpHBIM paboTaM, pelIeH!H OJIMMITNAIHBIX 3a/1a4, Ha €XKEeHEAEIbHBIX KOHCYIbTAIUIX.

VHHOBaIMOHHBIE CHOCOOBI M METO/BbI, HCHOJb3yeMble B 00pa30BaTEIbHOM IPOLECCE,
OCHOBAHBI Ha HMCIIOJIb30BAaHUH COBPEMEHHBIX JIOCTH)KEHUH HaYKH W WH(POPMAIIMOHHBIX TEXHOJIOTHI.
HanpaBrnensl Ha TMOBBINIEHHE KadyeCTBa MOATOTOBKHU IMYTEM Pa3BUTHUSA Y CTYACHTOB TBOPYECKUX
CIIOCOOHOCTEN M CaMOCTOSITEIBHOCTU (METOJbI TMPOOJIEMHOTO OOYYEHHS, HCCIEI0BATEIbCKUE
METOJIbI, TPEHUHTOBBbIE (HOPMBI, PEHTHUHTOBBIE CHCTEMBI OOYYEHHS] M KOHTPOIS 3HAHUU U Jp.).
Hamenenpl Ha aKTUBHU3AIMIO TBOPYECKOTO TIOTEHIIMATA U CAMOCTOSITEIIbHOCTH CTYIIEHTOB U MOTYT
peann30oBbIBaThCS Ha 0a3e WHHOBALIMOHHBIX CTPYKTYp (HAY4YHBIX J1abopaTopuii, IICHTOB,
NPEeNNPUITHIA U OpraHu3aluii u ap.).

TpaguioHHbIe JEKIUU U JTa0OpATOPHBIC 3aHATHUS MPOBOAATCA B OPME C UCTIOTB30BAHUEM
COBPEMEHHBIX UHTCPAKTUBHBIX TEXHOIOTHH.

Jlekums-auanor — cojep)KaHue IOAAeTCsl Yepe3 CEpUI0 BOMPOCOB, Ha KOTOPHIE CTYIEHT
JIOJDKEH OTBEYATh HETTOCPEICTBEHHO B XOJI€ JICKITUH.

OmnnaiiH-ceMHHAap — Pa3HOBUIHOCTH BeO-KOH(EpEHIMH, MPOBEICHHE OHJIAMH-BCTPEY MWIIH
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npeseHTanui yepe3 MHTepHeT B pexknMe peanbHOro BpemeHu. Kakaplii M3 y4aCTHUKOB HaXOJUTCS
y CBOETO KOMIIbIOTEpa (CpElICTBA CBS3M), a CBSI3b MEXAY HUMH MOAJEpKUBaeTcs yepe3 MHTepHET
IIOCPEACTBOM 3arpy’KaeMoro NpUJIOKEHHs], YCTAHOBIEHHOIO Ha KOMIBIOTEPE KaXI0r0 Y4acTHHKA
(Zoom, Meet, Skype u ap.)

Buneoxondepennuss — ceanc BuaeokoHdepeniucBszu (BKC) — 3to TexHomorus
MHTEPAKTUBHOTO B3aMMOCHCTBHs NBYX U 0Oojiee y4acTHUKOB 00Opa3oBaTeNbHOTO Mpoliecca s
oOMeHa nHpopManueil B peaTlbHOM PEeXHME BPEMEHH.

TexHomnorus 3JIEKTPOHHOrO OOy4YeHHUs (peaqu3yeTcsi TMpPU TMOMOIIU  AJIEKTPOHHOMN
oOpazoBarenbHOil cpenpl COI'Y mpu  wucnonbs3zoBanun pecypcoB OBbC, npu npoBeneHUH
ABTOMATU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

Hcnonb3yroTes: OalibHO-PEHTHHIOBAsE CHCTEMa OICHKH 3HAHWM, TEXHOJOTMU C MPUMEHEHHEM
JUCTaHIIMOHHOTO 00y4yeHus Ha miardopme «Moodlex http://Ims.nosu.ru/.

Ipumevanus:

1. Bce Buubl yueOHOUW pabOThI MOTYT MPOBOAUTHCS AWCTAHIIMOHHO HA OCHOBAHHH JIOKAIBHBIX
HOPMAaTUBHBIX aKTOB.

2. B mensx peamm3anuy  WHAWBUAYAIBHOTO  TOAXOJAa K  OOYYEHHIO  CTYICHTOB,
OCYIIECTBISIOIUX YYEOHBI TPOIECC MO WHAUBUAYATbHOW TPAeKTOPHUM B paMKax
HHIUBUYAJIBbHOI'O pa60qero IJ1aHa, HN3YUYCHUC HaHHOfI JUCHUITIINHBI MOXKET
OCYIIECTBIISITCS 4Yepe3 WHAMBHIyaJbHbIE KOHCYJIbTAIlMU MPENoJaBareisi O4YHO, B Yachl
KOHCYJIbTAIlHMi, 110 AJICKTPOHHOW IOYTe, a TaKke ¢ Hcnojib3oBanueM Webex, miardopmbr

JqMcTaHIMoOHHOro 00yuenust Moodle, nuuneiii kabuneT cryaenrta Ha caiite COI'Y, apyrux
annemenTos DUOC COI'Y.

7. Y4ueOHO-MeToaHYeCKOe o0ecIeyeHue caMOCTOATEIbHOI padoThl

CamocrosiTenbHass paboTa OOy4arolmUXCsl SBISIETCS OJHUM M3 BHJOB YYCOHBIX 3aHSITHIL.
CamocTtosTenbHas paboTa MPOBOJUTCS C LEIBIO:
® CucTeMatrusanuu u 3aKpCIIJICHHUA IMOJTY4YCHHBIX TCOPCTUUICCKUX 3HAHUHU u
MPAKTUYECKUX YMEHUN 00yUaroIuXCsl CTY/ICHTOB;
e yrayOJCHHS U PACIIUPECHHS TEOPETUICCKUX 3HAHUM;
e (opmupoBaHUS YMEHHUH HCIIOJIb30BATh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTALHUIO U CIELIUAIIBHYIO JUTEPATYPY;
e (opmHupoBaHUS CAMOCTOSTEIHLHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CAMOpPEaTN3alliu;
® Ppas3BUTHUA UCCIICAOBATCIBCKUX YMGHI/II\/’I
CamocrosiTenpHasi paboTa 00y4arOIIMXCsl OCYIIECTBISETCS HA MPOTSHKEHUA M3YUYCHHS BCEl
JTUCITUIIIMHBI B COOTBETCTBHM C YTBEPXJACHHON B y4eOHOM IJIaHE TPYJOEMKOCTHIO (AJi1 OYHOU
dbopmbl 00ydeHUs1 58 YaCOB) U COCTOUT H3:

® paboOThl CTYIEHTOB C JICKIIMOHHBIMH MaTepHalaMH, IIOMCKa W aHajau3a
JUTEPATYPHBIX JAHHBIX M 3JCKTPOHHBIX WCTOYHHUKOB WH(POPMALUU TO 3aJaHHOMN
TEME;

e  BBINIOJIHEHUS 3aJJaHUH TSI caMocTosATeNbHON padoTel B ONOC COI'Y;

® M3Yy4YCHHs TEOPETUYECKOTO MaTepuana JIjs MOArOTOBKU K J1a00paTOPHBIM 3aHITHSIM;

e odopmieHuss 1a00paTOPHBIX PAaOOT C BBHIMOJHEHUEM PUCYHKOB JIA0OpaTOPHOTO
00Opy/MOBaHUs, PACYETOB  (PUIUKO-XMMHUCCKHX BEJIMYMH W  IMOCTPOCHHEM
rpadUyeCcKuX 3aBUCUMOCTEH;

® pEIICHHUS 33J1a4, BBITIOJHEHUS YIIPAKHEHUH 110 TEME 3aHATHS;

e paboTHI C TECTAMHU U BOTIPOCAMH JISI CAMOTIPOBEPKH;

® IIOATOTOBKH K pyOEKHBIM aTTECTAIHSIM, 3a4eTy U IK3aMECHY.
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Tembl 1 HOpMBI BHEAYTUTOPHOM CAMOCTOSATEIHLHON PabOThI, €€ TPYAOEMKOCTh COIEPIKATCS B
pazzaene 5, Tabm. 5.1.

CamocrosTenbHast paboTa CTYACHTOB JOHKHA COOTBETCTBOBATH OoJiee IyOOKOMY YCBOCHHUIO
U3y4aeMoro Kypca, (QOpMHUPOBaTh HABBIKM HCCIEIOBATEIbCKOW pabOTBI W  OPUCHTHPOBATH
CTYJECHTOB Ha yMEHUE MPUMEHSTh TEOPETUUECKIE 3HAHUSI Ha TPAKTHKE.

CamocTosiTenpHast paboTa T0JDKHA HOCHTh CHCTEMaTHYECKUI XapakTep, ObITh HHTEPECHOU U
MIPUBJIEKATEIILHOM JUISI CTYICHTA.

Pe3ynbTarhl caMOCTOSITENIbHOM pabOThl KOHTPOJIUPYIOTCS MPENOABaTENIEM U YUUTHIBAIOTCS
IIPU aTTECTAlUU CTYyJIeHTa (3aueT, 9k3aMeH). [Ipu 3ToM npoBosATCS: TECTUPOBAHKE, FIKCIIPECC-OMPOC
Ha CCMHMHAPCKHUX W IPAKTHYCCKHUX 3aHATUAX, 3aCITYHIMBAHUC IOOKIAAOB, IMPOBEPKa IMHUCBbMCHHBIX
paboT u T.1.

JU1si MOATOTOBKH K 3aHATHUSAM CTYACHTHI TMOJIB3YIOTCS YUCOHUKAMU U Y9eOHBIMH TOCOOUSIMH,
YKa3aHHBIMH B CIIMCKE PEKOMEHJOBAHHOW JUTEpaTyphl, a TaKXke HHTepHET-UCTOYHMKaMu. Bce
METOJIMYECKUE MaTepHalibl MPEACTaBICHBI B cHCTeME aucTaHimoHHoro oOydenus COI'Y Ha
mwiatdopme Moodle (http://Ims.nosu.ru).

8. OueHo4HbIe CPeACTBA IS TEKYILEro KOHTPOJIS yCIIeBaeMOCTH, IIPOMEKY TOYHOI
aTTecTAllMU 110 HTOraM OCBOEHUS! JMCHUTIMHbI

Texymuii KOHTPOJb 3HAHWNA MPOBOJUTCS IyTEM OLEHKHA BBIIOTHEHHUS 3aJaHuil K
MPaKTUYECKUM U JIA0OPATOPHBIM 3aHATHSAM, a TAK)KE YCTHBIX OTBETOB, PEIICHUS 3a]1a4, BHIMOJTHEHUS
XUMHUYECKHX YIPaXKHEHUH, TPOBEPKHU oopmIieHus J1abopaTOPHBIX padoT.

8.1. MeTonuka ¢popMupoBaHusi pe3yibTHPYIOIIEH OLeHKH

MuHMMaTbHOE KOJIMYECTBO OaIOB, KOTOPOE CTYACHT MOXKET HaOpaTh B XOA€ H3y4YCHHUS
Kypca JJisl TIOJyYeHHsI 3a4eTa M dK3aMeHa, — 56; makcuMaibHoe — 100. Bayuibl ckianbiBaoTCs U3
CJIEAYIONIMX TIOKa3aTesel: 3a peryasipHbIe BRICTYIUICHUS HA CEMUHApax B paboTy Ha 1abopaTOPHBIX
3aHATHSIX M BBIMIOJIHEHUE CAaMOCTOATENbHOW pPaboThl — A0 25 OamnoB 3a Kaxablili pyOex; 3a
TECTUpPOBaHUE — JI0 25 Oa/UIOB Ha KaXION pyOeHON KOHTpOJIbHOU, 10 S0 OamioB Ha YCTHOM
OTBETE.

BAJIVIBHAS CTPYKTYPA OHEHKH

Mumn. Makc.
dopmMa KOHTpoJIA KOJI-BO | KOI-BO
0aJ110B 0aJU10B
Texywias oyenka cTyfeHTa B Te4eHHE 1-8 HEEIN COCTOUT U3: 0 25
o Pabomul na neKyuax 0 4
e Buinonnenus 3a0anuil Ha 1a60pamopHbIX 3AHAMUAX 0 6
e  Bwuinoanenusa oomawinux 3a0anuii 0
e CamocmoamenvHuvix padom 0
1-a pybexcnan ammecmayusn 0 25
Texyuwias oyenka cTyfcHTa B TeueHue 9-17 Henenn cocTOUT U3: 0 25
o Pabombl Ha n1eKkuusax 0 4
e Boinoanenus 3a0anuil HA NPAKMUYECKUX 3AHAMUAX 0 6
e Boinoanenus 00MautHux 3a0aHuil 0 9
e  CamocmosamenvHuix padom 0 6
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2-1 pybexicnaa ammecmauyus 0 25
Hmozo 0 100
8.2. ITacmopt
(hoHa OIIEHOYHBIX CPEACTB MO AUCIUILIINHE
«Du3nyeckaa u ROJJIONIHAadA XUMUA»
Ne KonTposmpyembie TeMbl (pa3aesibl) Kon HaumeHoBanue
AUCHHUIIMHBI KOHTPOJIMPYeMOii OLIEHOYHOI0 CpeCTBa
KOMIIeTEHIIUHN
1 cemecTp

1. |Temal. OIIK-2 Co6, K, YO, P3, BY,
OcHOBBI XUMHYECKOH TK, 3
TepMoauHaAMuKu. TepMmoxumus

2. | Tema 2. OIIK-2 Co, K, YO, P3, BY,
OuTponusn. Bropoe u Tperbe Hauana TK, 3
TepMoaAMHAMUKHU. JHeprust 'm60ca n
Heprus I'e1bMroJibua.

3. | Tewma 3. OIIK-2 Co, K, YO, P3, BY,
Xumuyeckoe paBHoBecue. KoHCTaHTBI TK, 3
paBHoBecHusi. CMellleHH e PABHOBECHS.

4. |Temad. OIIK-2 Co, K, YO, P3, BY,
®a3zoBoe paBHoBecHe. {uarpammsbl TK, 3
cocTosiHusl. TepMuyecKuii aHAIH3

5. | Tema5. OIIK-2 Co, K, YO, P3, BY,
PacTBopsbl. Tepmoannamunyeckue TK, 3
CBOJCTBA W€ IbHBIX PACTBOPOB

6. | Tema 6. OIIK-2 Co, K, YO, P3, BY,
PacTBOpBbI 3/1€KTPOJINTOB, HX TK, 3
0CO0CHHOCTH. DJICKTPONPOBOJHOCTH
PACTBOPOB YJIEKTPOJIUTOB

7. | Tema?7. OIIK-2 Co, K, YO, P3, BY,
DJIeKTPOIHbIE MPOLECChl. YCTPOUMCTBO TK, 3
H padoTa raabBAHMYECKOI0 3JIEMEHTA.

IHHorenunomerpus U
NMOTEHIMOMETPUYECKOEe TUTPOBAHHE

8. | Tema 8. OIIK-2 Co, K, YO, P3, BY,
OCHOBBI XUMHYECKOH KHHETHKH. TK, 3
Karam3

2 cemecTp

9. |Tema l. OIIK-2 Co,K, YO, P3, TK, D
IIpeamer u coaep:xanue Kypca
KoJLUIonAHOM Xxumun. QO0ume cBoiicTBa
aucnepcHbix cucrem. Kinaccupuxkanus
AUCHEPCHBIX CHCTEM

10. | Tema 2. OIIK-2 Co,K, YO, P3, TK, D
IToBepxHOCTHOE HaTs’)KeHHue "

NMOBEPXHOCTHAsI JHEPIHUs
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11. | Tema 3.

AncopOuusi 1 IOBEPXHOCTHOE
HaTsikeHne. DyH1aMeHTaIbHOE
aacopouuoHHoe ypapuenue I'm60ca.
IloBepXHOCTHASA AKTUBHOCTD.
IToBepXHOCTHO-aKTHBHbIE BelleCTBA

OIIK-2

C6,K, VO, P3, TK, D

12. | Tema 4.

AncopOums Ha rpannue pasgena T - T,
T- pacTBop. YpaBHeHue @peiiHajaunxa.
Teopust MOHOMOJIEKY IS PHOM
aacopouuu JIHrMiopa.
3aKOHOMEPHOCTH MOJIEKYJISIPHOM,
HOHHOI U NOHOOOMEHHOM ajcopOuuu

OIIK-2

Co6,K, YO, P3, TK, D

13. | Tema 5.

BrbicokoMmosieKyJISIpHBIE COeINHEHUS,
HX CBoiicTBa. PacTBOpHI NoJIMMepoB

OIIK-2

Co6,K, YO, P3, TK, D

14. | Tema 6.

JKHUIAKOCTEH

CTpykTypoodpa3oBaHue B
JUCHEPCHBIX cucTemMax. BsiskocTh

OIIK-2

C6,K, VO, P3, TK, D

15. | Tema 7.

Monexynapno-xunenmecxne
CBOMCTBA AUCHEPCHBIX CUCTEM.
Ce)II/IMeHTaIII/IOHHblﬁ AHAJIN3

OIIK-2

C6,K, VO, P3, TK, D

16. | Tema 8.

JJleKTpUYeCKHe CBOHCTBA
AUCIEPCHBIX CUCTEM.
DJIeKTPOKMHETHYeCKH e SBJICHUS

OIIK-2

C6,K, YO, P3, TK, D

17. | Tema 9.
ArperaTuBHas

KoaryJjsuus JTHCIIePCHBIX CUCTEM

OIIK-2
YCTOHYUBOCTH "

C6,K, VO, P3, TK, D

18. | Tema 10.

CUCTEM

OnTHyeckne CBOWMCTBA KOJUIOMIHBIX

OIIK-2

Co6, K, YO, P3, TK, D

®opMa 01LIeHOYHOI0 CpecTBA: MpoBepka KoHCNEKTOB K, ycTHBIi onpoc YO,
cobecenoBanue CO; pemenue 3a1a4 P3, BeimonaHenue ynpaxHenuit BY, tectupoBanue
koMnbroTepHoe TK; 3auet 3, sxk3amen J.

8.3. TunoBble 3aJaHUSA OLIEHOYHBIX CPEACTB

8.3.1. JIaGopaTopHble M NPAKTUYECKHE 3aHATHS

2 cemecTp. Pu3nyeckasi XuMus

TEMA Ne 1: TEPMOXUMMUA. ONTPEJAEJIEHUE TEIIJIOTBI PACTBOPEHUSA COJIN.
ONPEAEJIEHUME TEIIJIOTBI TNIPATOOBPA30OBAHUSA COJIN

ean 3ansATHUSA:

(J1aGopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)
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O3HAaKOMHUTHCS C KATOPUMETPUIECKIM METOJIO0M U3MEPEHHUS TEIIoBbIX 3 eKToB,
OTIpEeAENUTh TEIIOTHl PACTBOPEHUS COJIEH, pacCUUTATh TEIUIOTY TUAPATOOOPa30BaAHMUS
kpuctaioruapata CuSOy4-5H,0 u3 6e3BogHOM comu.

JIa6. pa6ora Ne 1. Kanopumerpus. OnpesesieHne TeIIoThl PACTBOPEHHS U TETUIOTHI
THJIPaTo0Opa30BaHMUS COJEH.

BOI[pOCLI AJIsL oﬁcyme}mﬂ:

1. [aiiTe XxapakKTepUCTHKY CICAYIONINM IMOHSATUSM B TEPMOJIUHAMUKE: TEPMOTUHAMUYCCKAS
cucrema, (aza, KOMIIOHEHT, TapaMeTpPbl, MPOIIECCHI.

HyneBoe Hauano tTepMoAMHAMUKH. Y PaBHEHHE COCTOSIHUS UCAIBHOTO rasa.
Temnota, paboTa. DK30TepMUYECKUE U SHIOTEPMHUUECKUE TPOLIECCHI.
OYHKINY COCTOSIHUS. BHYTpEHHSSI SJHEPTHsI U SHTAIBITHS.

[IepBoe Ha4anO TEPMOAMHAMUKHY.

TennoeMKkocCTs.

TepMmoxumMuueckue ypaBHeHus. 3akoH ['ecca.

ITepBoe u BTOpOE ciencTBud U3 3akoHa ['ecca.

3akon Kupxroda.

10. TerutoTa pacTBOPEHUS COJU M TEIIOTA THAPATOOOPA30BAHHUS.

LCoNoORAWN

TEMA Ne 2: SOHTPOIIUSA. BTOPOE U TPETBE HAYAJIA TEPMO/IMHAMUKU.
SHEPI'USI TUBBCA U DHEPT'US I'EJIBbMI'OJIBIIA
(mpakTuyeckoe 3aHATHe, 4 Jaca)

Iean 3ansaTHA:

Pemrenue 3a1a4 Ha pacdeT TEIIOBBIX 2(PPEKTOB XUMUUECKUX peaKIuid 1o 3akoHy ['ecca u
ero cenctusiM. Pacuer AS u AG® st xumiraeckoit peaKuuyu 1 ONpeeIeHHE BO3MOXKHOCTH
CaMOIIPOU3BOJIBHOTO IPOTEKAHUSI PEAKIIMY B U30JIMPOBAHHON U HEU30JIMPOBAHHOU
CUCTEMAX.

Bonpocs! puist 00cyxneHus:

=

DOHTpomnus cucTemsl. TepMoanHaMudecKkast BEpOSTHOCTb CUCTEMBI.

2. Pacuer BeNMWYMHBI SHTPOTIHMH 10 YPABHEHHIO boJlbIIMaHa 1 yepe3 TeIIoTy 00paTUMOro
mpoiiecca.

Btopoe u TpeThe Havana TepMoAMHAMUKHA. AOCOIOTHAS BEIMYNHA YHTPOITUH.

Pacuer AS® peaxin 1 KDUTEPUH CaMOIPOU3BOJIBHOTO ITPOTEKAHHUS ITPOLIECCOB B
M30JIUPOBAHHBIX CUCTEMAX.

[Tporeccrl B HEU30IUPOBAHHBIX cucTeMax. DHeprus ['n60ca u sHeprus ['enpmromibia.
Pacuer AGOpeaKLIHPI 10 BEIMYNHAM AGOO(;p, BEIIIECTB, YYACTBYIOIINX B PEAKIIUH.

AGOpeaKLIHH KaK KPpUTEPHI CaMOTPON3BOIHHBIX MPOILIECCOB B HEM3OJIUPOBAHHBIX CUCTEMAX.

»ow

No o

Pemmmrn 3amaun:

1. BpMHuciIuTh CTaHAAPTHYIO TCILIOTY 06paSOBaHI/I5I aMMUakKa Ipu MNoCTOAHHOM JAaBJICHUU U
IHOCTOAHHOM O6’bCMe, HCIOJIB3YA CICAYIOIINEC JaHHBIC!

4NH3 () + 3 02 T 2N2 () + 6H20 (%) ; AHol = — 1530,28 KJI)K 5

2H2 @ + 02 (r) — 2H20 %) AHOZ — 571,68 K,Z[}K .

2. Tennotsl pactBopeHus | Mosb HaTpus U 1 MOJIb OKCHAA HATPUSA B BOJE IIPU CTAHAAPTHBIX
YCIIOBUSX paBHBI COOTBETCTBEHHO — 183,79 xJlx/Monb u — 237,94 x/[x/monb. TemnoTa
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00pa30BaHus BOJBI PU CTaHIAPTHBIX YCIOBHX paBHAa — 285,84 x/[x/Monb. Bpruuciuth
CTaHJAPTHYIO TEIJIOTY 00pa30BaHUs OKCHJA HATPUs IPU MOCTOSHHOM JIaBJICHUU U TOCTOSTHHOM
o0BeMe.

3. PaccuuTarh SHTANBIHIO TUAPATAIINH CYJIb(aTa HATPHsI, €CIIH U3BECTHO, YTO DHTAITIBITUS
pactBopenus 6e3BonHoM conu NaxSOyy paBHa — 2,3 kJI/MOIIb, a SHTANIBIINS PACTBOPEHHS
kpuctamutoruapara Na,SO4 - 10H0(,y paBHa +78,6 k/I>x/MOIb.

4. BbIUHCIUTH CTaHJAPTHYIO TCILJIOTY 06p330BaHI/I5I MCTaHa NpU MOCTOAHHOM HABJICHUHA U
MNOCTOAHHOM O6T>CM€, HCIIOJIB3YA CICAYIOINE JaHHBIC!

CHsn + 200 — COypy + 2H200); AH%, = -8903 kJK ;
Hyey + 120,09 —  HOpy ; AH%, = -285,8 /I ;
C (1) + 0, ) — CO, ) AHO3 = -393,5 x/Ix.

5. BbBHCIUTH TEII0BOM 3P (HEKT peakIuu Mpu MOCTOSIHHOM JIaBJICHUH M IPU MTOCTOSTHHOM 00beMe,
HpI/I CTaHI[apTHI)IX YCJIOBI/IFIX, I/ICHOJII)3Y$[ CJIGZIYIOHII/IG TepMOI[I/IHaMI/I‘-IeCKI/Ie BCJIIMYUHBI:.
CH,OH — CH,OH ) — CH;COH o T H,O (%)
AHY..., kJIx/MOIB ~1192,86 ~1192,44 0

6. BeruuciuTh TEIIOBOM 3D (PEKT peakuy IpH MOCTOSHHOM JIABJICHHH U IIPH ITOCTOSHHOM 00beMe,
W3MEHEHHUE YHTPONHHU U 3Heprun [ mb0ca nmpu CTaHIapTHRIX YCIOBHAX, UCTIONB3YS CIICIYIOIIHE
TEPMOMHAMHYCCKHUE BEJIMUNHBI:

Al,O4 (1) + 3S0; © — Alz(SO4 )3 (1)
AH006p‘, kJ>x/Mob — 1675 —395,2 — 3434
S, Jik/K-Moub 50,94 256,23 239,2
Crenatb BBIBOJI O BO3MOXKHOCTH CaMOIIPOHU3BOJILHOTO MPOTEKAHUS PEaKIIMA B U30JIMPOBAHHON
1 HEM30JIMPOBAHHOM CHCTEME.

7. BpruucnuTh TemoBoi 3G PeKT peakuu mpy MOCTOSHHOM JaBICHUH U TIPU MOCTOSHHOM
o0BeMe, I3MEHEHHE YHTPOTINH 1 dHepruu [ mO0ca mpu CTaHAAPTHBIX YCIOBUSX, UCIIONB3YS
CIEeYIOIINEe TEPMOANHAMUYECKIE BETMUNHBL:
CoHs + 2Hy —  CoHg
AHocrop., kJ>x/MOb —1299,6 —241,8 —1559,9
S°, JIx/K-mob 200,8 130,6 229,5
Crenatb BBIBOJI O BO3MOXKHOCTH CaMOITPOHU3BOJILHOTO MPOTEKAHMS PEaKIIU B U30JINPOBAHHON U
HEU30JIMPOBAHHOM CHCTEME.

8. BpruucnuTh TEmI0BoM 3¢ (eKT peakuu MpHu MOCTOSIHHOM JaBJIEHUH U IPU MOCTOSHHOM
o0bemMe, U3MEHEHHE SHTPONUU U dHepruu I 'nb0ca (1Byms cnocodbamu) IpH CTaHAAPTHBIX YCIOBUSX,

HCIOJIB3YA CICAYIONUEC TCPMOJINHAMHUYCCKUC BECIIMINHBI:
2H,S o T 30, © — 250, m *t 2H,0 ®

AH 5, , KJIK/MOITE —20,2 0 —296,9 —241,8
S, JIx/K-Moub 205,6 205,0 248,1 188,8
AG p., KJIK/MOTE —33,3 0 —300,4 —228.4

Crenatb BBIBOJI O BO3MOXHOCTU CaMOIIPOU3BOJIBHOTO MPOTEKaHMsI pEaKLUU B U30JIMPOBAHHON U
HEN30JIMPOBAHHON CHCTEME.

TEMA Ne 3: XUMHNYECKOE PABHOBECHE.
BJIMAHUE KOHUOEHTPALIMU BEHIECTB, YYACTBYIOLIUX B PEAKIIUU,
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~

N~ wWNE

TEMIIEPATYPbI U KUCJIOTHOCTHU CPEJAbI HA COCTOAHUE
XUMHUYECKOI'O PABHOBECHSA
(;mabopaTtopHO-TIpaKTHYECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHA:

N3ydenune cocTOSTHUSI XMMUYECKOTO PAaBHOBECHS 1 BIIMSIHUA MMApaMETPOB CUCTEMbBI HA
CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

JIa6. pa6ora Ne 2. XumMudeckoe paBHOBECHE. BiiusiHUe KOHIIEHTpAIlMY BEIIECTB,
YYaCTBYIOIIMX B PEAKIIMH, TEMIIEPATYPbI U KUCIOTHOCTU CPEbl HA CMEIICHUE PABHOBECHSI.

BOI[pOCLI AJIsL oﬁcyme}mﬂ:

OO6parumbie 1 HEOOpaTUMbIE XUMUYECKHE PEAKLIH.

Kakoe cocrosiHre o0patuMoil XMMHUYECKOH peakMy Ha3blBalOT XMMUYECKHM PaBHOBECHEM?
3aKOH JECHCTBYIOIUX MACC Ul XUMUYECKOro papHoBecus. Koncrantel pasHoBecus: K, K,

K, Ka.

Cwmemenue pasHoBecust — npunuui Jle [llarense-bpayna. Bnusinue koHnieHTpanum,
JIaBJICHUS U TEMIIepaTypbl HA CMEIIEHNE XUMUUECKOTO PaBHOBECHS.

Hanumure ypasnenue ais koHcTaHT paBHoBecHs Ky u K, 1715 KayK10r0 U3 caeyromux

O6paTI/IMBIX IIpOLIECCOB:
2 N02 () - 2 NO(F) + 02 () 5 AHO >0

Hyp + Br, x) 2 HBr @ > AHO <0
Hy;y + CuOy <« HOy + Cup; AH’<0
Kak cmecTurcs PaBHOBCCHUC IIpU USMCHCHUU I1apaMCTPOB CHCTEMBI?

Kak KOHCTaHTBI paBHOBECHS CBSI3aHBI C AG? u AF° peakuun?
VYpaBHEHHE N30TEPMbI XUMUYECKOU PEAKLIMH.
Brruncnure koncTanty paHosecus K, peakuuu:

SOsp) + HaOug <« HaSO4 ),

eciIn AGOO@, BemectB SO3 (), H20 (9 H2SO4 () paBHBI cooTBeTcTBeHHO —370,4; -237,2 11
—690,3 kJ[x/Monb. (Otsert: 3,14:10)

TEMA Ne 4: ®A30BOE PABHOBECHE. PEHHIEHHUE 3AJTAY ITO TEME
«XUMHNYECKOE U ®A30BOE PABHOBECHE»
(mpakTHuecKoe 3aHATHe, 4 yaca)

Iean 3ansaTHA:

Paccmotpenue ¢a3oBoro paBHOBECHS B OJIHO- M IByXKOMITOHEHTHBIX CHCTEMAX.

Pemrenue 3a1au Ha pacueT KOHCTAHT PAaBHOBECHSI XUMUUYECKUX PEAKIIMM U Yncia CTeneHel
CBOOO/IBI TEPMOAMHAMUYECKON CUCTEMBI.

Bonpocs! nu1s1 06cyxneHus:

XUMHUYECKUH MMOTEHIINAN KaK (DaKTOp MHTEHCUBHOCTH (PU3UKO-XUMHUYECKUX MTPOIECCOB.
Pacuer KOHCTaHT paBHOBECHSI XUMHUYECKUX PEAKLUH.

dazoBoe paBHOBecHE U (a30BBIC TIEPEXOJIBI.

Yucno creneHel cBOOOIBI.

[TpaBuio ¢a3z I'n66ca.

O/IHOKOMITOHEHTHBIE, IByXKOMIIOHEHTHBIE M TPEXKOMIIOHEHTHBIE CCTEMBI.
JnarpaMMsl COCTOSIHUS.

OCHOBBI TEPMUYECKOTO aHAIH3A.
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9. Pacuer uucina creneHei cB0OOOIbI TEPMOIUHAMHYECKONW CUCTEMBI.
Pemmnrs 3anaun:

1. BpIUMCINTH KOHCTAHTY PaBHOBECHUS PEAKIIMH IIPU CTAHJAPTHBIX YCIOBUSX, UCIIOJIb3YS
CIPAaBOYHBIC JIaHHbIE!
H,S o) + Clg(r) « S (1) + 2 HCl(F)
AH 5., KT/ MOIB —20,9 0 0 —92.1
S°, JIx/K-Moub 205,7 223,0 31,9 186,8
[TpennoxuTe onTUMaIbHOE U3MEHEHHE ITapaMeTPOB cucTeMsl (¢, T U p) A yBeIudeHUst
BBIXOJIa MPOAYKTOB peakiuu. OTBeT 000CHOBATE.

2. BBIMHCINTH KOHCTAHTY PABHOBECHUS PEAKIINU MPH CTAHAAPTHBIX YCIOBUSX, UCIIONB3YSI
CIpaBOYHBIC JTaHHBIE:
2NO ™) + Cl, ) <~ 2NOCI )
AH’ 5, , KJTK/MOTH 90,2 0 52,4
S°, JI/K-Momb 210,6 223,0 261,6
Kak cMmecTuTcst paBHOBECHE IIPU CHUYKEHUH TEMIIEpaTyphl U MOBBIILICHUN JIABJICHHUS B CHCTEME U
YBEJIMYEHUH KOHILIEHTpaluu xjaopa? OTBeT 000CHOBATb.

3. PaccuuTaiiTe KOHCTAaHTY paBHOBECHUS U UCXO/HbIE KOHLIEHTpauuu okcuaa azora (1) u
KHCJIOpO/ia AJIsi 00OpaTUMOH peaKiiu:

2NO(F) + O © «— 2NO, @
€CJIM B COCTOSTHMM PaBHOBECHsI PABHOBECHBIE KOHLIEHTPAIMM BEIIEeCTB paBHbI okcu azota (II) —
0,056 momw/n; kuciopoa — 0,02 moinw/n; okcua azota (IV) — 0,044 monb/i1. B kakoM HanpaBlieHUU
IPOTEKAeT AaHHas peakiys (OLIEHUTE MOJ0KEHUE PaBHOBECHS)?

4. HauanpHbIe KOHIICHTPAIIMK BOJIOPO/Ia U Hioa paBHbI cooTBeTcTBeHHO 0,2 1 0,1 Monsw/n. [Tocie
YCTaHOBJICHHSI pPABHOBECHS KOHIICHTpAIHsl ioa0Boaopoaa paBHa 0,08 Moib/11. Berauciuth
KOHCTAHTY paBHOBECHS M paBHOBECHBIE KOHIICHTPAIIMU BOJIOPOA U Hofa.

5. B coctossHuM paBHOBecHs peakiiuyu 00pa30oBaHMs aMMHUaKa U3 BOJOPO/ia U a30Ta KOHIIEHTPAIIUS
aszora pasHa 0,2 moinb/11, Bogopoaa 0,1 monw/n, ammuaka 0,7 MoJib/J1. BBIYUCIUTE KOHCTAHTY
paBHOBECHSI U UCXOHBIE KOHIIEHTPAIIMHU a30Ta U BOJOPOAA.

6. OnpenenuTs HalpaBJIEHUE NIPOTEKAHUS PEAKIIMN B3aUMOICHCTBUS BOAOPO/Ia C HOJOM C
obpazoBanuemM iomoBoopoaa mpu 298K, eciu KOHIIEHTpAIMK BEIIECTB B CUCTEME PABHBI:
Bogopoaa — 0,01 monw/m, iioga — 0,01 momw/n, iomoBomopoaa — 1,0 monb/n. Koncranta paBHOBecust
K.=2.

7. BbaucauTh yucio ¢a3, KOMIOHEHTOB U CTENEHEH CBOOOIbI B CUCTEME, COCTOSIIEH 13 BOJIHOTO
pactBopa, cofiepkaiero cyinbhar HaTPHUsS U XJIOPUJT HATPHS, TAPOB BOJBI U KPUCTAJIJIIOB JIb/IA.

8. Cuctema, cocTosIas U3 BOJHOTO pacTBOpa cysbdara HaTpUs, KPUCTAIIIOB 3TOH CONU U
BOJISIHOT'O MTapa, HAaXOAUTCS MPU MOCTOSHHOM JIaBJIeHUH. BBIYMCIUTE YnCiI0 cTeneHel cBOOO b
U YKa3aTh BApUAHTHOCTb CUCTEMBI.

9. Bpramcnuth yncio (a3, KOMIIOHEHTOB U CTETIEHEH CBOOOIBI B CHCTEME, COCTOSIIIIEH U3 BOJHOTO
pacTBoOpa, COAEPKAIIETO STUIIOBBIA CIIUPT, IAPOB BOJBI U MMAPOB CIIUPTA.

TEMA Ne 5: TEPMOJUHAMMNYECKHWE CBOVCTBA PACTBOPOB
(J1aGopaTopHO-TIpaKTUUECKOE 3aHATHE, 4 Yaca)
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ean 3ansaTHUA:

M3yuyeHue KOJIMIaTUBHBIX CBOMCTB PacTBOPOB HEDJIEKTPOIMTOB M AJIEKTPOJIUTOB. Pacuer
HABECOK BEUIECTB U 00OBEMOB KHUAKOCTEH, HEOOXOTUMBIX JUIS MPUTOTOBIIEHUS PACTBOPOB
3a1aHHON KOHILICHTPALIUH.

JIa6. pa6ora Ne 3. [IpuroToBieHre pacTBOPOB M pacyeT MX KOJJTUTATHBHBIX CBOHCTB.

HpI/IFOTOBI/ITB CJICOYIOIIWE BOAHBIC paCTBOPLI:

1. 200 mu 0,1 M pactBOpa anerara HaTpus (TUIOTHOCTH pacTBopa 1,02 r/mi).

2. 70t 5% pacrBopa caxapa (IIOTHOCTh pacTBopa 1,1 r/mim).

3. 5040 % pacTBOpa 3THIIOBOTO criupTa (IWIOTHOCTH pacTtBopa 0,92 r/min,

mIoTHOCTh criupTa 0,79 r/mo).

BBIYHCIUTE COOTBETCTBEHHO MOJISTBHYIO, MOJIIPHYIO KOHIIEHTPAIMU dTHUX PACTBOPOB,
MacCOBYIO JIOJF0 PACTBOPEHHOT'O BEIIECTBA M MOJIbHBIC JI0JIM KOMIIOHEHTOB B PacTBOpE.
Paccuntarh OTHOCHTEIIBHOE MTOHUKCHHUE JABJICHHS HACKHIIIEHHOTO Mapa, OCMOTUYECKOE
JIaBJICHUE, TEMIIEPATYPY 3aMep3aHusl U TEMIIEPATypy KUTICHHs ITOJTyYSHHBIX pacTBOPOB. Jlis
JIEKTPOJIUTOB CUUTATH CTEIICHB AJICKTPOIUTHICCKON JUCCOIMAIIMH PaBHOU | U yuecTh
U30TOHMYECKUI KOA(PPUIIMEHT B pacueTax.

Bonpocs! nuis 06cyxeHus:

1. Xapakrepuctrka u Kiaccu(ukaius pacTBOPOB.
2. Cnoco0bl BBIpaKE€HHsI KOHIIEHTpALUU pacTBOpa: MaccoBas J10Jis1, MOJIbHAs A0JI,
MOJISIpHAs! KOHLIEHTPAIIHsI, MOJISUTbHAS KOHIIEHTpaIus. PacTBOpUMOCTS.
3. TepMonuHamMHuyecKHe CBOMCTBA UI€AIbHBIX PACTBOPOB:
e JIaBJICHHME HACBIILIEHHOTO Mapa HaJ pacTBOpoM (3akoH Payis);
® [OBBIIICHUE TEMIEPATYPHl KUIICHUS PACTBOPA,;
® [IOHWXKEHHE TeMIIEPaTyphl 3aMep3aHUsl PaCTBOPA;
® OCMOC U OCMOTHYECKOE JIaBJICHUE.
HewuneanbHble pacTBOpbl. AKTUBHOCTbD.
Oco0eHHOCTH BOJAHBIX PACTBOPOB 3JIEKTPOIUTOB.
CreneHb IEKTPOIUTUYECKOM TUCCOIMALNU, N30TOHNYECKUN K03 pUIineHT.
TepMoauHaMUYECKHE CBOMCTBA PACTBOPOB JIEKTPOIUTOB.

No ok

TEMA Ne 6: PACTBOPBI QJIEKTPOJIMTOB. JIEKTPOITPOBOJHOCTbD
PACTBOPOB DJIEKTPOJIUTOB. KOHAYKTOMETPUS
(;1rabopaTOpHO-TIPAKTHUECKOE 3aHATHE, 4 yaca)

Ieanb 3ansaTHA:

W3yuuTh pa3inuyHble BHJIBI QJIEKTPOIIPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB.
O3HaKOMHTBCS C KOHAYKTOMETPUYECKUM METO/I0M U3MEPEHUS yIeIbHOM
AJIEKTPONPOBOHOCTH PACTBOPOB YKCYCHOM KHUCIIOTHI (CJ1a00T0 3JIEKTPOIUTA) Pa3TUIHOM
KOHIIEHTpaluu. Paccuutarh MOTBHYIO JIEKTPOMPOBOIHOCTH 3TUX PACTBOPOB, CTENIEHB
JICCOLIMAIMU U CpeiHIoI0 KoHCTaHTy aucconuanuu CH3COOH.

JIa6. padora Ne 4. KongykroMmeTpruyeckoe onpesiesieHle CTeNeH! IUCCOUai 1
KOHCTAHTHI JUCCOIMAIINH CJIA00T0 JIEKTPOIUTa (Ha TPUMEPE YKCYCHON KHCIIOTHI).

Bonpocsl 1151 00cy:Ka1eHus:

1. DaexTponpoBOAHOCTH PACTBOPOB AIEKTPOIUTOB: YAEIHHOE IJIEKTPUUECKOE CONPOTUBIICHHUE,
yJleNbHas 3JIEKTPOIPOBOJHOCTb, MOJIbHASI AIEKTPOIIPOBOIHOCTb.

2. BnusHue BenuuyMHbBI pa30aBieHHs pacTBOPa Ha MOJIBHYIO JIEKTPOIPOBOIHOCTb.
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[TonBukHOCTH MOHOB. 3akoH Komnbpayma. Yucna nepeHoca.

Konnykromerpus. Pacyer creneHn U KOHCTAHTBI IUCCOLUALIMN CIIA0BIX AIEKTPOIHUTOB.
CuJbHBIC EKTPOJIHUTHI, 0COOEHHOCTH MX BOJHBIX pacTBOpoB. Teopus Jlebas-XroKKes.
AKTUBHOCTB, KO3((UIMEHT aKTUBHOCTU U MOHHAs CHJIA PacTBOPA.

TEMA Ne 7: QJIEKTPOJHBIN MTOTEHIIUAJL TATbBAHUYECKAMW DJIEMEHT.

agrwn

~No

10.

MNOTEHHUOMETPUSA
(;1TabopaTtopHO-TIpaKTHUYECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHusa:

PaCCMOTpeTB BHU/JBI JICKTPUYCCKUX IMMOTCHIMATIOB, BOSHUKAIOIMNX Ha I'PaHULC pa3aciia (1)33,

YCTPOMCTBO M pabOTy ralbBAaHMYECKOTO DJIEMEHTA, PacdeT AJICKTPOIBIKYIIEH CHIIBI 1
paboThI raJIbBAHUYECKOTO JIEMEHTA.

O3HaKOMUTBLCS ¢ METOAMKOMN MOTEHIIMOMETPUYECKOT0 u3mepenus pH cpeabl.

JIab. pa6ora Ne 5. l3mepenue u pacuer DJ]C ragbBaHMYECKOTO 2JIEMEHTA.
[ToTrenunomeTrpuueckoe usmepenue 1 pacuer pH B pactBopax ciaObIX JIEKTPOJIUTOB.

Bonpocsl 1151 00cy:Ra1eHus:

MexaHu3M BO3HUKHOBEHHMS 3JIEKTPUUECKOT0 MoTeHUHana. KoHTakTHBIN, 3JIEKTPOAHBIN U
T Y3HBIA TOTEHITUAIIBL.

YcTpoiicTBO U paboTa ralbBaHUYECKOTO dIeMeHTa Skoou-/lanuas.

O/1C raibBaHUYECKOTO JIEMEHTA U €€ CBSI3b C paboTOl 1 M3MeHeHHeM dHepruu [ nooca.
CranpapTHbIN 3JeKTpoAHbINA oTeHuan. Bornopoausiii anekrpos. YpaBuenue HepHcera.
Psin nanpspxkenuit anemeHToB. OOBSICHUTD, YTO MPOUCXOAUT IpU HaHeceHuH Karum 0,1 M
pacTBopa HUTpaTa cepebpa Ha MEIHYIO IJIACTHHKY.

Knaccugukamus 371eKTpo10B.

Knaccudukanus 31eKTpoXUMUYECKUX Lenei.

BrruucianTh moTeHIman cepeGpsaHoro IeKTpoa npu Temeparype 25°C, OmyIieHHOro B
PacTBOp €ro CONM ¢ aKTUBHOCTHIO HoHOB Ag™ 0,001 MomB/m.

BBIYHCIINTD TIOTEHIMAT [IMHKOBOTO DJIEKTPOoIa Iipu Temreparype 25°C, OmyIIeHHOTo B
PacTBOP €ro COJU C AKTUBHOCTHIO HOHOB Zn** 0,1 Moub/1.

BbIuncianTh BETMUUHY MOTEHIIMATA OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO AekTpoa Pt/
MnO, , Mn?* npu pH=1, ecnu aktuBHOCTH HOHa MNO4 pasHa 0,05 Monb/1, a Mn?*
coorBeTcTBeHHO 0,1 MOIB/I1.

TEMA Ne 8: XUMMNYECKAS KHHETHUKA. OIPEJAEJIEHUE KOHCTAHTBI
CKOPOCTH PEAKIIMU BTOPOI'O MOPAAKA
(;1rabopaTOpHO-TIPaKTHUECKOE 3aHATHE, 4 yaca)

Ieanb 3ansaTHA:

PaccMoTpeTs OCHOBBI XUMHUUYECKON KMHETUKU. O3HAKOMHUTBHCA C METOJIOM ONPEIETIECHUS
KOHCTAHTBI CKOPOCTH PEAKIIMU BTOPOTO MOpsiJKa. PaccunTarh KOHCTAHTY CKOPOCTH 3TOU
peaKkuuu.

JIa6. padora Ne 6. OnpeneneHre KOHCTAaHTBI CKOPOCTH PEAKIIH BTOPOTO MOPSIKA Ha
pUMepe PeakLuu OKUCICHUS HOAMa Kallusl IepCyib(aToM Kasusl.

Bonpocsl 1151 00cyRa1eHus:
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1. OcHoBHBIE NpPEACTaBICHUS XUMUYECKON KUHETUKH: IPOCTHIE U CII0KHBIE PEaKIINH,
TOMOT€HHBIE U T€TEPOTreHHBIE PEAKIIUHI, CKOPOCTh XUMHUUECKUX PEaKLIUM.

2. MoneKkynspHOCTb M MOPSIIOK PEAKINH. 3aKOH JEHCTBYIOIIUX MacC IS TPOCTHIX

TOMOT€HHBIX peakiuii. Kunernueckue ypaBHEHHUSI.

MexaHn3M XUMHUECKUX peaKlnil. DHEprus aKTUBAIMK PEaKluu. Y paBHEHHE AppeHuyca.

3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIMH OT TeMIIepaTyphl.

DHepreTUyecKuii MpopuIIb FIK30TEPMUUYECKON U SHAOTEPMHUUECKON PEaKIINH.

AKTUBHPOBAHHBIN KOMIUIEKC U CTEpUYECKUH (hakTop. YpaBHEHUE AppeHHUyCa C y4ETOM

cTepudeckoro (akropa v yucia 3pHEKTUBHBIX CTOJIKHOBEHUN MEXK]Ty YACTHUIIAMH.

7. Kak u3MEHHUTCSI CKOPOCTh IIPSIMOM peaKIuu: 2COr) + Oy < 2COy(y mpu
yBenuueHuu koHuentpamuu CO B 3 paza?

8. Kak u3MeHHTCsI CKOPOCTh MPSMOU peaKIuu: 2NOg) + Oy < 2NO;(y, ecim
00bEM PEaKIIMOHHOIO COCY/1a YBEIUYHUTCS B 2 paza?

9. BpruncnuTh TeMOepaTypHbIi KO3()OUIIMEHT CKOPOCTH PEaKIUU, €CIIU MPU MOHUKEHUH
TEeMIIepaTyphl Ha 30°C CKOPOCTb peaklIM1 YMEHbIINIACh B § pa3.

©o ok w

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

ean 3ansaTHSA:
PaccMoTpeTh OCHOBBI KaTalli3a M MEXaHU3M KaTaJTUTHYCCKUX PEaKIUH.

Bonpocsl 1151 00cyKkI1eHus:

Karanus. Buas! katanusa.

KaranuzaTopsl U KaTaaIUTUYECKUE PEAKIIUH.
MexaHn3M KaTaIMTUYECKUX PEAKLIUIA.
OHepreTudyeckuil Npopuiib KaTaTUTUUECKON pEeaKIIUHU.
Karanutuueckas akTUBHOCTb.

depMeHTaTUBHBINA KaTajau3, ero 0COOEHHOCTH.
YpaBHeHne Muxasnuca-MeHTEH U €10 aHaIu3.

NoabkowhE

8.3.2. JlabopaTopHbie M MPAKTHYECKHE 3aHATHSA
3 cemectp. Kosstouanasi xummst

TEMA Ne 1: JUO®OBHBIE Y JINOPUJIBHBIE JUCITEPCHBIE CUCTEMBI
MOJYYEHHUE JTUOP®OBHBIX U TNOPWNIBHBIX KOJIOUJIHBIX PACTBOPOB,
SMYJbCHUHN Y TEH, U3YUEHUE UX CBOHCTB
(J1aGopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)

ean 3ansaTUSA:

Paccmotpets kinaccudukanuio aucnepcHsix cucteM (IV Ttuma), ycToMuMBOCTh AMCTIEPCHBIX
CHCTEM M METOJIBI X TIOTYICHHUSI.

JIa6. padora Ne 1. [Tonryuenue 110¢poOHBIX U THOPHIBHBIX KOJIOUIHBIX PACTBOPOB.

JIa6. padora Ne 2. [ToyueHue sMyJIbCHIA U TIEH M U3YICHHUE UX CBOWCTB.

1. Ilomyuyenue MuOPOOHBIX KOJJIOUIHBIX PACTBOPOB METOJOM KOHIECHCALIUH.
A. Metoa Gpu3nuecKoil KOHIEHCaIHH.
e [JosyunTs THIPO30IIb CEPHI.
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e [lomyuuts ruIPO30Ib KAHU(OIH.
b. Meton xuMHU4eCcKOH KOHACHCAIIH.
e [lomyuyuTs 3011 THIPOKCHAA KeTe3a peaKIeid THAPOIN3a.
o TlomyunTs 3076 HOIUAA cepedpa peakiell JBOMHOTO OOMEHa.
e [lomyuynTh rUIPO30JIb CEPBI PEAKIINEH OKUCICHUA—BOCCTAHOBIICHUS.
2. Tlonyuenue 110(pOOHBIX KOJUIOUTHBIX PACTBOPOB METOJIOM JAUCIIEPTHPOBAHUS.
e [lomyuuTs 3011 TMJIPOKCUAA KETI€3a yTEM aACOPOILIMOHHOMN MENTU3ALIH.
e [lomyuuTh 307b I'MIPOKCUAA ATIOMHHUSA ITOCPEACTBOM MENTU3ALMK COJISHOM
KHCIJIOTOM.
3. Tlomydenue nuo(UIBHBIX 30JIEH.
e [lomyuurs 30116 KpaxmMana.
e [losyunts 3016 JKEIATHHA.
4. TlomyueHue SMYJIbCHHA NMPSMOTO M OOPAaTHOTO THUIIOB, M3yYEHHE METOJOB ONpECIICHHUS THUIIA
SMYJIbCHH.
5. Ilomy4eHue neH U U3y4eHHE UX CBOMCTB.

Bonpocs! nuis 06cyxeHus:

1. HasoBure BHIbBI yCTOMUMBOCTH AMCIIEPCHBIX CUCTEM B COOTBETCTBUHU C KiaccuUKalren
[TeckoBa. B dyem 3awitouaercs pazinyue MEXAy JIHOQUWIBHBIMM U JIHOGOOHBIMU
KOJUIOMJIHBIMU CHCTEMaMu?

2. Yem o0ycnoBiieHa arperaTuBHas HEyCTOWYMBOCTh JTMOPOOHBIX aucnepcHbIX cuctem? Kakue

IIPOLIECCHI CAMOIIPOU3BOJIBHO MPOUCXOJIAT B ITUX CUCTEMAX?

Kakumu meronamu nonyuarot modo6Hslie qucnepcHslie cucteMsl? IIpuBenure npumepsl.

4. Ha uro 3arpaumBaercsa pabora mpu ApoOJeHMHM W H3MeNbYeHHH MarepuaioB? Kakum

o0pa3oM MOXHO YMEHBIIUTh pabOTy U3MEJIbYEHHUS U TOBBICUTh JUCHEPCHOCTh

M3MEJIbYaeMoro Marepuania?

Omynbscun. Kak kinmaccuuuupyroT smyiabeun?

Kakwue BemecTBa UCIONb3YIOT B KAYeCTBE CTAOMIN3aTOPOB MPSMBIX U OOPATHBIX dIMYIbCUIA?

Tuns! crabunuzatopos. Yucio I'JIb s [TAB.

[Tpu paccMoTpeHUU >MYNbCUM B/M M M/B TPYAHO OIpPENEINTh, Kakas U3 JABYX XKUAKOCTEH

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

9. Tlpomecc obpamenus a3 smynbenn. Kak ocymiecTBUTh oopameHue a3 sMmynbcuii?

10. Cxema cTabmin3anuy NpsiMbIX U 00paTHBIX dMYibcuit ¢ momobio [TAB.

11. B yem 3akiroyaercss MEXaHU3M CTaOUIU3aluu el ¢ nomonibio [TAB?

12. Cxema neHooOpazoBanus ¢ momoibso [TAB.

13. KakumMu mapameTpaMu XapaKTepU3ylT yCTOWYHMBOCTH TIEH?

14. Kakoe nmpakTHyeckoe 3HaueHHe UMEIOT SMYJIbCUU U TEHbI?

15. [Ipouecc ¢noTanuu 1 €ero NpUMEHEHHE.

w

N :

TEMA Ne 2: IOBEPXHOCTHBIE SIBJJEHUS] 1 TOBEPXHOCTHOE HATSDKEHHE.
ONPEAEJEHUE IMTOJTHOU MNOBEPXHOCTHOMU SHEPTUHU ) KUAKOCTEHU
(;rabopaTOpHO-TIpaKTHYECKOE 3aHATHE, 4 yaca)

ean 3ansaTHUSA:

PaccMoTtpeTs siBieHHS, TPOTEKAOIINE Ha TPaHUIIe pa3zaena a3, HOHITUS ITOBEPXHOCTHOE
HATSOKCHUA» U «KIOJIHAA IMOBEPXHOCTHAA DHEPTUA). PaCCMOTpeTB METObI U3MEPCHUA
MMOBEPXHOCTHOI'O HATSXKEHUS KUJKOCTEN U OINpEeNIeHHs] TIOJIHON OBEPXHOCTHOM SHEPTUU
Y €€ COCTaBJISIFOIIUX.

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

UTto Takoe MOBEpXHOCTHOE HATSYKEHUE U B KAKUX €UHUIIAX OHO U3MepsieTcs?

Kak 3aBHMCUT NOBEPXHOCTHOE HATSDKEHUE OT MPUPOABI BElIECTBa, O00pa3yroIero
MOBEPXHOCTh (MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBUSA)?

Kakue MeTosbl HCHOIB3YIOTCA AJIS OIIPECIICHUs TIOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTEH?
Ha ueM ocHOBaHO u3MeEpEeHHE IOBEPXHOCTHOIO HATSXKEHUS JKUIKOCTEH METOJ0M
KallWIISIPHOTO TIOAHATHUS,, METOJOM HaumOOJbIIEro AaBICHUS Iy3bIpbKa BO3ayXa (METO[
Pebunnepa), MeTo10M OTpbIBA KOJIBLIA U CTAITATMOMETPUYECKUM METOJOM?

Kak n nouemy 3aBHCUT MOBEPXHOCTHOE HATSKEHUE TEJ OT TeMIIepaTypbl?

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

Kak Bnusier Temneparypa Ha TEIUIOTY U SHTPONMIO 0Opa3oBaHMs €IMHUILBI IOBEPXHOCTU U
Ha IOJIHYIO TOBEPXHOCTHYIO SHEPIHIO KUAKOCTEH?

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

agrwbdE

S

10.

11.

KOHIUEHTPAIIMU MULIEJINIOOBPA30BAHUSA (KKM) ITAB
(J1abopaTopHO-TIPaKTHYECKOE 3aHATHE, 4 Yaca)

Iean 3ansaTHA:

Uccnenosanue BnusHus [IAB Ha moBepXHOCTHOE HAaTSDKEHUE KMJKOCTEH M ONpEeNesIeHHe
KKM 1noBepXHOCTHO—aKTHUBHBIX BEILECTB METOJOM U3MEPEHUS ITOBEPXHOCTHOTO HATSHKEHHUS
(meron Pebunpepa).

Jla6. paGora Ne 4. [loBepXHOCTHO-akTHBHbIE  BellecTBa.  VccienoBaHue
MulemiooopaszoBanus B pactBopax [IAB. OmpeneneHue KpUTHUECKOW KOHIEHTpAIMU
munemiooopazoBanust (KKM) no u3mMeHeHuIo MOBEpXHOCTHOTO HaTsKeHUs pacTBopoB [TAB.

Bonpocs! nuis1 00cyxneHus:

Kakwue BelecTBa Ha3pIBalOTCS IOBEPXHOCTHO—AKTUBHBIMH, KAKOBO CTPOEHUE UX MOJIEKYJI?
Kak xknaccudummpytor [TAB?

Yem ornmyarorcs kosongusle ITAB ot netunHo pactBopumsbix? Urto HazeBatoT KKM?
Kaxkue cymectBytoT Mmetoiel onpeaenenuss KKM?

[Touemy npu KoHIEHTpanusX, npeBpimaromnx KKM, noBepXHOCTHOE HAaTsDKEHNUE PACTBOPOB
ITAB npakTuuecku He u3MeHsercs?

Kakue ¢akrtops! Bnustor Ha KKM?

Kak m mowemy Bimser jumHa yrieBoxopogHoro paaukana Ha KKM B pasHeIx no
MOJIIPHOCTU PACTBOPUTEIAX?

Kakum oGpazom opueHTHpYIOTCS MoJiekyisl [TAB B muremiax, oopasyromuxcs B MOJISIPHOM
Y HETOJISAPHOH cpenax?

Kaxkoe siBneHue Ha3pIBalOT comoounu3amnueit? Yem o0yciioBieHo 3TO siBieHHE?

Pacckaxure o npaktnueckom npuMmenennu [IAB. Ha uem ocHoBaHO ncnonb3oBanue [TIAB B
KayecTBE CTa0MIN3aTOPOB JUCIIEPCHBIX CUCTEM?

B uem 3akmrouaercs MexaHU3M MOIOIIETO AeiicTBus pactBopos [TAB?

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

Iean 3anaTHusa:
[IpoBecTn amcopOuMi0 Ha TpaHWIE >KUAKOW W TBepaod ¢a3. Iloctpouts wu30TEPMY

agcop6umu. Haiitu 3HaueHust K03 PUIMEHTOB IB u N B ypaBHeHuu OpeliHnxa.

Jlad. paGora Ne 5. Ajcopbums. AncopOmuss YKCyCHOW KHCJIOTHI Ha IOBEPXHOCTH
AKTUBUPOBAHHOTO YTJIS.

BOI[pOCLI AJIsL oﬁcyme}mﬂ:

1. Jaiite onpenenenue nousATHs agcopOun. Yro takoe I'm60OcoBckas agcopouus? Yro takoe

U30TepMa, U30MUKHA U U30CTepa afacopOoruun?

Hanumure pynnamentansHoe agcopOuonHoe ypaBaenue [ mo0ca n 4acTHbIe €ro cirydan.

3. AncopOius v MOBEpXHOCTHAsE aKTUBHOCTH. [loBepxHOCTHO—aKkTHBHBIE BenecTBa (ITAB).
VYpasnaenwue lumkosckoro. [IpaBuno [Jrokmo—Tpayoe.

4. Teopust MOHOMOJEKYISIPHOM afcopOuuu JIsnrmiopa. Hanumure ypaBHeHHE H30TE€PMBbI
ajcopOIMy U 00BACHUTE GU3NIECKUN CMBICI BXOASIINX B HETO BEITMYHH.

5. DKCTpanossIMOHHbIE CIEJCTBUA U3 ypaBHeHus JIsHrMropa. 3akoH 'enpu. Kakos
¢bu3nueckuii CMbICI KOHCTaHTHI ['eHpu?

6. Ancop6mmonHoe ypaBHenue @peiinamuxa. Kak onpenenuTs KOHCTaHTHI B YPaBHEHUU
Opelinanuxa?

7. Kak opueHTHpOBaHbI MOJIEKYJIbl YKCYCHOM KUCIIOTBI IPU aJICOPOLIMY U3 BOAHBIX PaCTBOPOB
Ha MOBEPXHOCTH aKTUBUPOBAHHOTO YIJIsi?

N

TEMA Ne 5: BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS U X CBOMCTBA.
HNCCIEJOBAHHUE ITPOLECCA HABYXAHUSA TBEPAbIX IOJIMMEPOB
(J1abopaTopHO-TIPaKTUYECKOE 3aHATHE, 4 Yaca)

ean 3ansATHUSA:

N3ydenue crenenn HaOyxaHuUsl TBEPBIX MOJTUMEPOB Ha MPUMEPE KEIaTHHA.

JIab. pa6ora Ne 6. BeicokomoieKysipHbIe COSMHEHHUS U UX CBOMCTBA. MccnenoBanue
nporecca HadyXaHus TBEP/IbIX MTOIUMEPOB.

Bonpocs! nuis1 00cyxneHus:

1. Yro nazeiBator BMC? KakoBo cTpoeHue u ocHoBHbIe cBoiicTBa BMC?

2. Kakwue BemecTBa OTHOCAT K MOJIMANIEKTposTaM? KakoBbl 0COOEHHOCTH CTPOSHHS OEIKOB?

Yro Takoe n303IeKTpruYecKasi TouKa?

Uto Takoe HaOyxanue? Kakumu sIBICHUSIMU COITPOBOXKIACTCS TIpoLiecc HaOyxaHus?

Kak knmaccuuuupyroT moimmepsl B 3aBHUCUMOCTH OT CIIOCOOHOCTH K HaOyxanuto? Urto

HA3bIBACTCSI CTENEHBIO HAOyXaHUs?

5. Bauser nu pH cpenpl Ha HaOyxanue? Kakoe BIMsSHUE OKa3bIBAlOT KATHOHBI M aHMOHBI Ha
CTerneHb Ha0yxaHus?

6. Yro Ha3bIBAaIOT BhICATMBAHUEM 7

7. Urto Ha3bIBaeTCs KeIaTHHUpOBaHUEM (3acTyaHeBaHHeM)? OT KakuX (paKkTOpOB OHO 3aBUCUT?
Kak Bimser Ha npouecc 3acTyiHeBaHUs KOHLeHTpauus pactBopos BMC u pH?

8. Uro naspBaercs cuHepesncoMm? KakoBbl mpuumHBI ero BbI3biBaromue? Kakue ¢axTops
BIIUSIOT HA CHHEPE3UC?

»ow
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TEMA Ne 6: PEOJIOT'MS JUCHEPCHBIX CUCTEM. U3SMEPEHHE BI3KOCTH
KUIKOCTEHU KAITNWJJIAPHBIM BUCKO3UMETPOM
(;1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHA:

W3mepenune BS3KOCTH JHOGUIBHBIX M JTUOPOOHBIX KOJJIOUIHBIX pPacTBOpoB. M3yuenue
3aBUCHUMOCTH BSI3KOCTH JIMOQPWIBHBIX IUCIIEPCHBIX CHCTEM OT KOHIICHTPAIMH JUCTICPCHOM
da3bl, TeMIiepaTypbl, BBEACHUS SJIEKTPOIUTOB.

JIab. padora Ne 7. Peosiorus aucnepcHbix cucteM. M3mepeHue BA3KOCTH KUAKOCTEH
KalWUIIPHBIM BUCKO3UMETPOM.

Bomnpocsl 1u1st 00cy:KaeHus:

1. JlaiiTe XapakTepUCTHUKY CIEIYIOUIMM IOHATHAM: peosiorusi, aedopMaius, HarpspDKeHUe
caBura, ckopocts aedopmanun. Hammmmre ypasuenue ['yka u ypaBuenue HprotoHa.

2. Urto Takoe BSI3KOCTh, B Kakux eauHunax oHa uiamepsercs (B cucreme CHU m CI'C)? Kak
KJIaCCU(UIUPYIOT KHUJIKOCTH 10 3aBUCHMOCTH BSI3KOCTH OT TPHIIOKEHHOTO HANpsHKEHUS
casura?

3. Hanmmmre ypaBHenue Ilyaseinis u ypaBHeHHe OWHIITEHHA. YKaKUTE T'PAHUIBI

IIPUMEHUMOCTH YPaBHEHMsI DUHIITEHHA.

OxapakTepu3yiTe TUIIBI CTPYKTYP, BOSHUKAIOIIUX B JUCIEPCHBIX CUCTEMAX.

OxapakTepu3yiTe BA3KOCTb CTPYKTYPHUPOBaHHBIX cucTeM. Hanummure ypaBHeHne bunrama —

[IIBenoBa st miuacTuyeckoro TeueHusa. Yrto Takoe mnpenen Ttekydectu? Haueprure

o s

PECOJTOrH4CCKUC KPUBBIC U OTMCTHTC Ha I‘pa(l)HKe BCJIIMYNHY PT .

6. IlpuBeaute peosiormueckue KpHUBBIC ISl PeabHBIX KOJUIOMAHBIX cucTeM mo PeOunpaepy, a
TAKX€ COOTBETCTBYIOLIYIO KPUBYIO B KOOPAMHATAX BSA3KOCTh — HaNpshKEHUE caBura. Jlaire
XapaKTEPUCTUKY TPEM YYaCTKaM 3TUX KPUBBIX.

TEMA Ne 7: JUCIIEPCHOHHBINA AHAJIN3 HU3KOIVUCIEPCHBIX ITOPOIIIKOB
METOJAO0OM CEJUMEHTALIMU B I'PABUTALIMOHHOM I10JIE.
CEJIMMEHTALIMOHHBINA AHAJIN3 CYCNIEH3UN
(;1rabopaTOpHO-TIPaKTHUECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

[IpoBeneHne  MUCIEPCHOHHOTO  aHATW3a  TOPOIIKA  METOJOM  CEIMMEHTAluu B
rpaBUTallMOHHOM Toje. IlomydeHne KpUBBIX CEIUMEHTAIUH, MO3BOJIIOUIMX YCTAaHOBUTh
OTHOCHTEIIBHOE COJIepP)KaHUE YaCTHIl B 3aJJaHHBIX HHTEPBAJaX PallycoB, T.e. (PAKIIMOHHBII
COCTaB CUCTEMBI.

JIab. padora Ne 8. JluiciepcMOHHBIN aHaIN3 HU3KOAUCIIEPCHBIX MOPOLIKOB METOJOM
CeIMMEHTAIlUH B IPaBUTAIMOHHOM 1oJie. CeIMMEHTAllMOHHBINA aHAJIN3 CYCTIeH3HH.

Bonpocsl 1151 00cyKa1eHus1:

1. Yro Takoe OpOyHOBCKOE JBHKEHUE, YEM OHO O0YCIIOBIIEHO B IUCIIEPCHBIX CUCTEMax?

B kakux cucremax BO3MOXHO OpOYHOBCKOE JIBHXKEHHE?

3. Kakme w3BecTHRI BaM METOIBl AWCIIEPCHOHHOTO aHanmm3a? YKaxuTre o00JacTh uX
npuMeHeHus. J[s KakuxX AMCIEPCHBIX CHCTEM NPUMEHSETCS CeIMMEHTAlMOHHBIN aHalu3 B
IPaBUTALMOHHOM T10JI€ ¥ B LIEHTPOOEKHOM T0JIe?

4. Hanumute ypaBHeHue CTokca IJsi CKOPOCTH CEIMMEHTAllMM B TPAaBUTALIMOHHOM TIOJE.
KakoB ¢u3mveckuii CMBICIT BXOASIMIMX B HEro BenuunH? M3MeHEeHHWEM KakuxX MapaMeTpoB
CHCTEMBI MOYKHO U3MEHATHh CKOPOCTh OCAX/IEHUS YacTULl?

N
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5. KakoBbl ycnoBusi cobmoneHust 3akoHa Crokca npu ceauMeHTauuu? OT 4Yero 3aBHCUT
CKOpOCTh CeJUMEHTaluu? BbIBequTe OCHOBHOE YypaBHEHHME JUIsl CEAMMEHTALlMOHHOTO
aHanu3a.

6. Kak onpeznenuts cojepkaHue YacTHULl AJIS JaHHOT'O MHTEpBaja pa3MepoB 10 MHTETPAIbHON
KpUBOH cequMmeHTaluu?

7. Jnd Kakhx CHUCTEM IpUMEHSeTCs CeAMMEHTALlMOHHBIM aHanu3 B LEeHTpoOexHoM mose? B
4YeM €ro 0COOEHHOCTH?

TEMA Ne 8: DJIEKTPUUECKUE CBOMCTBA JUCITEPCHBIX CUCTEM.
IJIEKTPO®OPE3. QJIEKTPO®OPETUYECKOE OINIPEJAEJIEHUE
IJEKTPOKUHETHUYECKOI'O IOTEHLHAJIA
(;1abopaTtopHO-TIPaKTHUECKOE 3aHATHE, 4 yaca)

Iean 3anaTHA:

Uzyuenue siBieHust anekTpodopes3a, O3HAKOMIIEHHE C METOJOM OINPEICNICHUs CKOPOCTH
JIBYKCHUS M 3HAKA 3apsjia KOJUIOMJIHBIX YaCTHIl, OIPEICICHHE JJICKTPOKUHETHICCKOTO
MOTEHIIMaa THAPO30JIs THIPOKCH 1A Kele3a.

JIa6. padora Ne 9. DnekTprdecKkue CBOMCTBA TUCIIEPCHBIX CUCTEM. DileKTpodopes.
DnexTpodopeTuyecKkoe OnpeesieHre AIEKTPOKUHETHUECKOTO OTEHIHAA.

Bonpocsl 1151 00cy:K1eHus:

1. KakoBbl TpHUYMHBI BO3HUKHOBEHHS JBOWHOTO OJIIEKTPHUYECKOTO CIIOS Ha Mex(dazHOi
nosepxHoctu? IlpuBeanure npumepsl MEXaHU3MOB 00pa30BaHMs JIBOMHOIO 3JIEKTPUUYECKOTO
CJIOS B PA3JIMYHBIX JUCIIEPCHBIX CHCTEMAX.

2. JlaiiTe XapaKTepUCTUKY CTPOEHUS ABOMHOIO IEKTPUUYECKOIO CJI0sl Ha TIOBEPXHOCTH pazjelia

¢a3. Kak M3MeHsETCSI MOTEHIHAT C PACCTOSIHUEM OT MOBEpXHOCTH? UTO NMOHMUMAIOT MOA

TomuuHoW auddy3HOH dYacTH JBOMHOro 3iekTpuueckoro cios? Yem omnpenensiercs

TOJILIMHA MJIOTHON U Ju(dy3HON YacTei JBOMHOIO ANEKTPUUYECKOTO CII0s?

[Tepeuncnure 3MEKTPOKUHETUYECKHE SBICHUS U OOBSICHUTE, UEM OHH 00OYCIIOBIICHBI.

UTto Ha3bIBAIOT JEKTPOKUHETUIECKUM MoTeHInanoM? Kakne GpakTopbl BIUSIOT HA J13€TTa —

noTeHuan?

5. Hanummure ypaBHeHue I'enbmronbia—CMOIyXOBCKOTO Al CKOpocTH 3nekTpodopesa? Ilpu
KaKMX YCJIOBUSIX IMPHUMEHUMO 3TO ypaBHeHHMe? Kak NpakTHUecKd OIpeleluTh CKOPOCTh
JIBIDKEHUSI YACTHUIL TIPU MakpodJiekTpodopese?

~ow

TEMA Ne 9: YCTOMYUBOCTD M PASPYIIEHUE JINO®OBHBIX TUCITEPCHBIX
CUCTEM. CUHTE3 'HAPO30Jis1 TNAPOKCHUJIA KEJIE3A, U3YYEHHUE ET'O
KOAT'YJISAIMU U CTABWIN3ALIUN
(;1rabopaTOpHO-TIPAKTHUECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

CuHTe3 THPO30Js THAPOKCUAA Kelle3a KOHACHCAMOHHBIM METOA0M; OIpeAeIeHIe Mopora
IEKTPOJINTHOM  KOAryJsilMM 305 W U3Yy4E€HUHE 3aBUCHUMOCTHM €ro oOT 3apsja
KOaryJupyrollero HoHa; OIpeeeHle 3aluTHOro Yucia cTaduinu3aropa.

JIa6. padora Ne 10. YcToiiunBOCTh M KOAryJisinust JIMO(POOHBIX AUCHIEPCHBIX cucTeM. CHHTE3
TUIPO30J1sl TUIPOKCUIA JKeJle3a, U3yUeHHe ero KOaryJysiiui U CTaOUIN3alnu.
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Bonpocs! nu1s1 06cyxneHus:

Kakoli npouecc Ha3piBatoT Koarysauuein? Yem 3aBepiiaercs npouecc koarymsiuuu? Kakumu
crocob6aMu MOXKHO BBI3BaTh KOAryJsuio?

Uto Ha3bIBaIOT OBICTPOM U MeieHHOM Koarymsiiuen? Teopus koarymsuuu CMOITyXOBCKOTO.
Kakue mnapameTpsl JUCHEPCHOW CHUCTEMBI BIUSIOT HAa CKOPOCTh KOAryJsiqMM 4YacTHUIL] B
COOTBETCTBUH C Teopreir CMOoIyXoBcKoro? Uem OTIMYAIOTCS KOHCTAHTBI CKOPOCTH OBICTPO
Y MEJIJICHHOM KOaryJssiiuu?

OCHOBBI TEOpUHU YCTOMUUBOCTHU JTHO(GOOHBIX AucnepcHbIX cucteM — teopun JJIDO. Kakosa
B3aUMOCBSI3b MEXIY CKOPOCTBKO KOAryJasiiMd W BHJOM HOTCHIHAIBHONW KpPUBOU
B3aUMO/ICUCTBUS YaCTHIL?

KakoBo paznuuume Mexay HEUTpaIM3allMOHHOM U KOHIIEHTPAMOHHOW KOaryssiuen
ao¢oOHBIX 30iel anekTponntamu? Kak BiusieT 3aps KOarylupyroLero MoHa Ha MOpor
KOAryJsinuu?

HeiictBueM Kakux (akTopoB OOECIeUMBAETCs arperaruBHAs YCTOMUMBOCTH JIMO(OOHBIX
mucnepcHbix cucteM? Kakue BeliecTBa HCHOJIB3YIOT B KayecTBE CTAOMIM3aTOPOB 3THUX
cucrem?

TEMA Ne 10: ONTUYECKHUE CBOMCTBA JUCIHHEPCHBIX CUCTEM.
A2PO30JI1 U ITOPOIIIKHA
(camocrosTenbHas pabora, 2 Jaca)
ean 3ansaTHUSA:
M3yunTh ONTHYECKUE CBOMCTBA IUCHIEPCHBIX CUCTEM U ONITUYECKUE METOJIbI UCCIICTOBAHMSI
JTUCTIEPCHBIX CUCTeM. PaccMoTpeTh KiTaccu(hUKAIMIO B CBOKCTBA a3P030JICH U MMOPOIIKOB.

Bonpocs! nu1s 06cyxneHus:

OnTHyeckue CBOMCTBA KOJUIOMIHBIX CUCTEM: paccesiHue cBeta, apdext Tunmans.
Ypasuenue Pases u ero ananums.

OnTuyeckre METOAbl  MCCIEAOBAaHUS  JUCHEPCHBIX  CUCTEM:  YJIbTPAMUKPOCKOIMS,
3JIEKTPOHHAsi MUKPOCKOMHS, HeenoMeTpus, TypOUIUMETpHs.

Aspo30iH, ux Ki1accuuKanus.

Meroasl I0JIy4eHHs a3pO30J1€H, CBOMCTBA adpO30JIEH.

Mertozsl pa3pyleHHs a3po30eil.

IIpakTHueckoe 3HaU€HHUE adPO30JIEH.

B3prIBBI a3po30€i.

[Topomiku 1 ux cBoOMCTBa: TEUEHHE, paclbuleHue, (Iyuan3alus, TpaHyIupOBaHHE.

8.3.3. TunoBbie KOHTPOJILHBIE 3aJaHNS AJI51 CAMOCTOSATEJIbHOUH PadoThI
CTYJ€HTOB

CocraBuTth koHcnekT «Knaccuduxamnus u csoiicta [IAB».

CocTaBuTh KOHCIIEKT «MexaHu3M Moromiero aeicteus ITAB».

CocTaBUTh KOHCIIEKT «A1PO30JIH, UX KJIacCU(UKALIUS U CBOMCTBAY.

CocraBuTh KOHCIIEKT «llopomku, ux cBONCTBaY.

CocraButh KoHCHEKT «Kore3ms, anare3us, cMadauBaHHC).

CoctaBuTh KOHCHEKT «CIOCOOBI OUUCTKU KOJUIOMIHBIX CUCTEM).

[TpumepHsbie 3anaun 1o Teme «Tepmoxumusi. Pacuer TemnoBeIX 3pHeKTOB XUMUUECKUX
peaxkuuii 1o 3akony I'ecca»
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7.1. PaccuuTaTh TEm1oBoH 3PPEKT peaKknyu TOPEHUsI CEpOBOIOPO/IA P MTOCTOSTHHOM JIaBIICHUU U
P TIOCTOSIHHOM 00BbeMe:

H,S ) + 3/20, ) — SO, ) + H,0 (%)

110 CJICAYHOIHUM TEPMOXUMHUYCCKUM YPAaBHCHUSAM:
Swm + H —  HSg ;

H, ) + 1/20, 1) — H,O oK)

S+ O — SO

AH% = -20,17 kJIx ;
AH%, = -286,0 KIIk ;
: AH% = -297,0 kIIk .

7.2. BblYMCINTH CTAaHAAPTHYIO SHTANBIINIO 00pa30BaHus HadTaINHA!

10 C () + 4H, o) — CqoHsg (1)
1o CJICAYIOIIUM TECPMOXUMUYCCKUM YPABHCHHUAM:

CioHs oy + 1207

— 10 CO, o T 4 H,0O (x) AHol = -20,17 kIx ;
H, 1) + 1/2 0, ) — H,O ) AHOZ = -286,0 KZ[)K ;
C (1) + O, @ — CO, @ 1 AHog = -394,0 x/Ix.

7.3. Buruucinuth CTAaHAAPTHYIO TCIUIOTY O6p3.30BaHI/I$I KHUAKOro MCTHJIOBOI'O CIIMPTA IIPHU
INOCTOAHHOM JAaBJICHHUHU U ITOCTOSAHHOM 06’I)GM€, HCIIOJIB3YA CICAYIOIHNE JaHHBIC!

CH3;0H () + 3/20, )

— COyy + 2H000; AH% = -715,0 kJIx ;
Hoy + 1204 —  HOgy ; AH®%, = -285,8 k/lx ;
Cm + Oy — COy(n); AH03 = -393,5 xkJIx.

7.4. BBlMUCIATH CTAaHAAPTHYIO TEIJIOTY 00pPa30BaHUsS OKCUIA KAJBIHS IPU
HOCTOSIHHOM JJaBJIEHUH U TIOCTOSIHHOM 00beMe, HCIIOJIb3Ysl CIelyIOIUe JaHHbIE:

CaOn + HxXOpE — CalOH)u ;

AH®, = -64,74 x]Ix ;
Hyoey + 1205 — H20 ) ; AHOZ = -286,0 kIx ;
Cam + O2py + Hyy — Ca(OH)ny; AH% = -986,2 kJ[x.

7.5. Paccuutath TemnoBoi 3p ekt peakuu ropeHus pocduaa BoAopoa Npu NOCTOSIHHOM
JTaBJIEHUH U TIPU TOCTOSSHHOM 00BbeMe:

PH; ) + 20, ® —  1/2 P,0s (1) + 3/2 H,0 (%)
1o CJICAYIOIIHUM TEPMOXUMHUUYCCKHUM YPABHCHUAM:
2P (1) + 3H, 1) — 2 PH; ®
H, ) + 1/20, ) — H,O )
2P () + 520, 1) — P,0s5 )

AH®; = 48,69 k]lx ;
AH% = -286,0 k/lxk ;
AH% = -1508.4 xJIk .

8. IlpumepHsble 3a1aun 1o Teme «PacdyeT TepMOAMHAMUYECKUX BEITHMUUHY.
Boruncnuth TemnoBoi a3 ¢GeKT peakuy npu NOCTOSTHHOM JaBJICHUN (AHO) U IIpU

MIOCTOSIHHOM 00beMe (AUO), M3MEHEHUE YHTPOITNU (ASO) u sHepruu ['md6ca (AG0 IBYMS

CHOCO6aMI/I, €CJIM JaHa BCIMYHWHA AGOOGP) IpU CTAHAAPTHBIX YCIIOBUAX, UCIIOJIB3YS CIICAYHOIIUC

TEPMOANHAMHUYCCKUC BEIINYNHBI. CI[GJ'IaTB BbIBOJ O BO3BMOKHOCTHU CaMOITPOU3BOJIBHOT'O ITPOTCKAHUA
pCaKknuu B I/I30J'II/IpOBaHHOI71 u HCHSOHI/IpOBaHHOﬁ CUCTEMC.

8.1. Ch + COp - COCl;
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AHOOQ,A, kJI>x/MONb
s, JIx/K-momnb

8.2.
AHO(,GP,, kJI>x/Monb
S, Jik/K-Moub
AGooﬁp,, kJ>x/Mob

8.3.

AHO(,GP,, kJI>x/Monb
S, Jix/K-Moutb
AGooﬁp, kJ>x/MOIBb

8.4.
AHO(,GP,, kJI>x/Monb
s, JIx/K-Momnb
AGooﬁp., kJ>K/MOJIb

8.5.

AH 5, , KJIK/MOTB
s, Jx/K-monb
AGOO(;p,, kJI>x/Monb

8.6.

AH 5, , KJIK/MOTB
S Jix/K-Moutb
AGOO(;p,, kJI>x/Monb

8.7.
AHocrop., kJ>x/MOb
S, JIx/K-Mob

8.8.
AH006P,, kJI>x/Momb
s°, JIx/K-Mo1b
AGOO@, kJ>x/MoNb

8.9.
AHOCFOP., kJ>x/Momb
S, JI/K-Mob

8.10.
AHooﬁpA, kJI>x/MONb
s°, JIx/K-Mo1B

0 —110,5 —220,9
2229 197,7 283,7
NH4sNO; (1) — N,O ) + 2H-0 )
—365,4 82,0 —241,8
151,0 219,9 188,8
—183,8 104,1 —228.4
2NH; o t CO, ) —  NH, —CO—NH, o *t H,O (%)
—46,2 —393,8 —332,7 —285,8
192,6 213,8 104,6 70,1
—16,7 —394,6 —196,7 —237,2
CO ® T 3H, ) — CH,4 () + H,O (%)
—110,6 0 —74,9 —286,0
197,7 130,7 186,4 70,0
—137,2 0 —50,9 —237,4
2 H,S @) + SO, o) — 3S @ T 2H,0 (%)
—20,2 —296,9 0 —285,8
205,6 248,1 31,9 70,1
—33,3 —300,4 0 —237,2
2 H,S @ + 30, @) — 2 SO, o) + 2H,0 @
—20,2 0 —296,9 —241,8
205,6 205,0 248,1 188,8
—33,3 0 —300,4 —228.4
CoHs () + 2Hy —  CoHs
—1299.6 —241.,8 —1559,9
200,8 130,6 229,5
CaCOs; (r — CaO () + COz
—1207,7 —635,0 —393.8
91,6 39,7 213,8
—1129,6 —603,6 —394.,6
CoH, o) + H,0 o) — CH; COH ™)
—1299,6 0 —1192.4
200,8 188,8 263,6
803 ) + CO (r) — 802 () + C02 (r)
-395,8 -110,5 -296,9 -393,5
256,7 197,5 248,1 213,7

0. HpI/IMCpHHC 3aJ1a4M 10 TeMe «XHUMHUUYECKOE PpaBHOBCCHC. PacueT KOHCTaHTBI PaBHOBCCHUS».

9.1. Beruucinrs KOHCTAHTY paBHOBECHUA PCAKIIUU ITPU CTAHAAPTHBIX YCIOBUAX, HCIIOJIB3Yysd

CIIPpaBOYHBIC JAHHBIC:

AHooﬁpA, kJI>x/MONb

200@ + O <«
-110,5 0

2 CO, )
-393,5
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0
S, JLx/K-monb 197,5 205,0 2137

Kak cmecTutcst paBHOBeCHE ITPH TOBBIIICHUH TEMIIEPATYpPhl, CHIKEHUH JJABJICHUS B CUCTEME U
MOBBIIIIEHUH KOHIIEHTpaluu Kuciopoaa? OTBeT 000CHOBATb.

9.2. BplYMCANTH KOHCTAaHTY PAaBHOBECHUS PEAKLIUH MPH CTAaHIAPTHBIX YCIOBHUAX, HUCIOIb3YS
CIIPpaBOYHBIC JAHHBIC:
250, ) + O o) — 2503 )
AH 5., K JIK/MOIB -296,9 0 -395,8
S°, JTx/K-Moub 248,1 205,0 256,7
KaK CMCCTUTCA paBHOBeCI/Ie HpI/I ITIOBBIIIICHHU N TeMHepaTprI 1 OJaBJICHUS B CUCTECMEC U CHUXKCHUU
KOHIIEHTpaIuu kuciopoaa? OTBeT 000CHOBATH.

9.3. BBIYHMCIUTH KOHCTAHTY PABHOBECHS PCAKIIUU MPU CTAHIAPTHBIX YCIIOBUSAX, HCIOJIB3YS
CIIPpaBOYHbBIC JaHHBIC:
2CO @ T 2H, © CH4 @ T CO, o)
AH 5., KT/ MOITB -110,5 0 -74,8 -393,5
S°, Jix/K-Momb 197,5 130,5 186,3 213,7
Kak cmecTuTcsi paBHOBECHE NPU CHUKCHUU TEMIIEPATYPbl, TOBBIIICHUH JIaBJICHUS B CUCTEME U
NOBBILIEHUH KOHLIEHTPALIUHU YIJIeKUcIoro raza? Oteer 000CHOBATb.

9.4. BIYMCINTH KOHCTAHTY PaBHOBECHUS PEAKIIUHU TPU CTAHAAPTHBIX YCIOBHUSAX, HCIIOJIB3YS
CIPaBOYHbBIEC IaHHbIE!
2€n + O < 2C0
AHOO(;p,, kJI>x/Monb 0 0 -110,5
S% JIx/K-Moutb 5,7 205,0 197,7
[Ipennoxure onTUMaIbHOE U3MEHEHHE ITapaMeTpoB cucteMsl (¢, T u p) A yBeInyeHUs
BBIX0J1a MPOYyKTa peakuuu. OTBET 000CHOBATh.

10. IlpumepHbie 3a1a4n 10 TeMe «PacueT TepMOIMHAMUYECKUX CBOMCTB PacCTBOPOBY

1. TIIpurorosuts 120 mu 5 % pactBopa cynbdara meau (II) (mnotHocts 1,04 r/mi) u paccuurarh
BCE €ro KOJUIMraTHBHbIE CBOWCTBA. [IpUHATH cTeneHb 3JIEKTPOIMTHUECKON IUCCOLMALNN
paBHoOii 1.

2. IIpurorosuts 65 ma 8,5 % pacTBopa XJjopuaa anfoMUHUA (TWIOTHOCTH 1,05 r/MiT) U paccuuTaTh
BCE€ €ro KOJUIMTaTHBHBIE CBOWCTBA. [IpuMHATH cTENnEHb SIEKTPOIUTHUYECKON JUCCOLMALUU
paBHOH 1.

3. IIpurorosuts 50 M 0,05 M pactBopa HUTpaTa antoMUHUA (TWIOTHOCTH 1,03 1/MJT) U paccuuTaTh
BCE€ €ro KOJUIMraTHBHbIE cBOWCTBA. [IpUHATH cTeneHb >3JIEKTPOIUTUYECKON TuCCOLMaluU
paBHoOIi 1.

4. TlpurotoButs 100 mu 0,2 M pactBopa HUTpaTa 1uHKa (ioTHocTh 1,03 1/Mi1) U paccuuTath Bee
€ro KOJUIMTaTUBHBIE CBOMCTBA. [[pUHSTH CTENEHb JIEKTPOTUTUYECKON TUCCOIMAlUA PABHOM 1.

5. Ipurorosurs 200 ma 0,15 M pactBopa xnopuna 6apus (riotHocts 1,05 r/mit) U paccuuTarhb
BCE €ro KOJUIMTaTHBHBIE CBOMCTBA. [IpMHATH cTENneHb >3IEKTPOIUTHUECKON JUCCOLMALUU
paBHOH 1.
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11. IIpumepHsble 3a1aun 110 TeMe «PacueTsl B KOHTYKTOMETPUI»

BeruucauTe creneHs guccouuanuu U KOHCTaHTy auccormanuu 0,05 M pactBopa yKCcycHOM
KHUCJIOTBI, €CJIA YJEIbHAs JIEKTPOIPOBOJHOCTH ATOI'0O PacTBOpPA paBHA 370 - 10° Cm/em,
a ko (H") = 349,8 Cm-eM?/Monb; A (CH;COO ) = 40,9 Cm-eM?/MOIIB.
Bbruucnuth creneHp AucColuanuu M KoHcTaHty auccorumanuun 0,025 M pactBopa ykcycHOH
KHCJIOTBI, €CIIU yJ€JIbHAs 3JIEKTPOIIPOBOAHOCT ATOI'O pacTBopa gaBHa 235 - 10 Cwm/ewm,
ako(H) = 3498 CM*CM?/MOIIB; Asp (CH3COO ) =40,9 Cm-cM“/MOIIb.
Beruucauts crenenp auccouuanuu M koHcTanty aucconuanuu 0,002 M pactBopa yKCycHOM
KHCJIOTBI, €CIIU YJI€JIbHAs 3JIEKTPOIIPOBOAHOCTH ATOIO PacTBOpa paBHA 62,4 - 10 Cm/cwm,
a ko (H") = 349,8 Cm-cm?/Moib; Ay, (CH3COO ) = 40,9 Cm-cm?/Moib.
Beruucnauts crenenp auccounanuu U koHctanty auccormanuu 0,003 M pactBopa yKCYCHOM
KHUCJIOTBI, €CJIA YJETbHAs JIEKTPOIPOBOJHOCTh TOI'0 pacTBOPa paBHA 85,2 - 10° Cm/em,
a ko, (H") = 349,8 Cm-eM?/Monb; A, (CH;COO ) = 40,9 Cm*eM?/MOIIb.
Beruucnuth creneHp AUCCOIManuu U KoHCTaHTy aucconuanuu 0,004 M pacTtBopa yKCYCHOMU
KHCJIOTBI, €CIIU YJ€JIbHAs 3JIEKTPOIIPOBOAHOCTH ATOIO PacTBOpa paBHA 96,7 - 10°® Cm/cwm,
ak, (H) = 349,8 CM* cM?/MOIIB; Asy (CH3COO ) =40,9 Cm-cM“ /MO,

12. TIpumepHbIe 3a1aun 10 TeMe «| aTbBaHUYECKHH JICMEHT. DJICKTPOIHBIC TTOTCHITUATBI)

1.

CoCTaBUTh MeJHO-IIMHKOBBI TaJbBAHMUECKMI 7J1€MEHT M H300pasUTh €ro Ha PHUCYHKE.
HamucaTh ypaBHEHHMs SIEKTPOAHBIX M TOKOOOpasyromiell peakiuil, NpPOTEKAIOUX B MEIHO-
LIMHKOBOM TaJIbBaHUUECKOM dyieMeHTe. COCTABUTh HIEKTPOXUMHUECKYIO IeMb, YKa3aTh CKAUKH
NOTEHIMANA HA TPAHUIAX Pa3fielia STOro raJbBaHHYECKOro dJIeMEeHTa. PaccuuTaTh CTaHIAPTHYIO
DJIC u pabory snemenTa B Buae AG , ecrnn E? ;027 = — 0,763 B; E° o 2tlcl = +
0,337 B.

CoCTaBUTh MEIHO-KEJIE3HbIH TalbBaHUYECKUH DJIEMEHT U H300pa3sUTh €ro Ha pPHUCYHKE.
HamnucaTh ypaBHEHHMs SIEKTPOAHBIX M TOKOOOpasyromiell peakiuil, NPOTEKAIOMUX B MEIHO-
KEJIe3HOM TalbBaHH4eCKOM djeMeHTe. COCTaBUTh 2JIEKTPOXMMUUECKYIO 1Iellb, YKa3aTh CKAUKH
TNOTEHIMANa Ha TPAHUIAX Pa3jiea STOro radbBaHHYECKOTO dJIeMeHTa. PaccuuTaTh CTaHIAPTHYIO
SJIC u paboTy snemenTa B Buae AG , eciu B re? e’ = — 0,440 B;  EB° o ¥fel® = +
0,337 B.

COCTaBUTh MEHO-MAPraHIEBblil TaNbBAHMYECKHI SIEMEHT U H300pasUTh €ro Ha PUCYHKE.
HamucaTh ypaBHEHHMs SIEKTPOAHBIX M TOKOOOpasyromiell peakiuii, MpOTEKAOIMX B MEIHO-
MapraHieBoM TalbBaHHYecKOM »sieMeHTe. COCTaBUThH HIEKTPOXMMHUUECKYIO LEeMb, YKa3aTh
CKauKy TNOTEHIMAla Ha IPaHUIAX pas3felia dTOro radbBaHMYECKOTO dJIeMeHTa. PaccuuTaTh
craggaptayio DJIC u paboty snementa B Bujge AG , ecnu E° Mn2+/Mn0 = -1,180 B; E°
o’le® = +0,337 B.

COCTaBUTh MEJHO-THTAHOBBIM TaJbBAHMYECKHIl DJIEMEHT M H300pa3sUTh €ro Ha pHCYHKE.
HamucaTh ypaBHEHHMs SIEKTPOAHBIX M TOKOOOpasyromiell peakiuii, MpOTEKAIOIMX B MEIHO-
TUTAaHOBOM TalbBaHUYECKOM dyieMeHTe. COCTaBUThH JIEKTPOXUMHUUECKYIO 1Ielb, YKa3aTh CKAUKH
TNOTEHIMANA Ha TPAHUIAX Pa3fiea STOro raJbBaHHYECKOTO IIEMEHTa. PaccunTarh CTaHAAPTHYIO
SJIC u paboTy snemenTa B Buae AG , eciu B e le’ = — 1,628 B,  E° %’ = +
0,337 B.

CocTaBUTh MEIHO-XPOMOBBIM TajJbBaHWYECKUI HJIEMEHT W M300pa3suTh €ro Ha pPHCYHKE.
HamucaTh ypaBHEHHs SIEKTPOAHBIX M TOKOOOpasylollel peakiuif, MPOTEKAIOIUX B MEJHO-
XPOMOBOM TaJbBAHWYECKOM 37eMeHTe. COCTaBUTh HIEKTPOXUMHUECKYIO IIeTlb, YKa3aTh CKAUKH
TIOTEHIMANA Ha TPAHUIAX Pa3jiea STOTo radbBaHHYECKOTO dIEMEeHTa. PaccuuTaTh CTaHIAPTHYIO
SJIC u paboTy snemenTa B Buae AG , eciu E° e’ = —0,744B; E° %’ = +
0,337 B.

39



BOoNoOR~WN

[ S Y
WNEFEPO

14.
15.
16.

17.
18.
19.

ok

8.4. PyOe:kHbIii KOHTPOJIb 3HAHUM

8.4.1. 2 cemectp. PusnuecKkass XuMus

3AJAHUA
K NpoBeeHUI0 1-0ii pyOexHON aTTecTanuu

TEOPETUYECKHUE BOIIPOCHI

[Ipeamert uzydenust repMoaguHaMUKU. OCHOBHBIE ITOHATHUS B TEPMOJIMHAMUKE:
TEpPMOJIMHAMHYECKAs CUCTeMa, (a3a, KOMIOHEHT, TEPMOJUHAMUYECKHIE TapaMETPhI.
TepMoanHaMuyecKue MpoIecchl U UX Kiaccuukarus.

HyneBoe Hauano TepMoAMHAMUKH. Y paBHEHHE COCTOSHUSI.

Temnota, paboTa, GyHKIHUN COCTOSTHUSI.

BuyTtpenHss sHeprus. DHTaIbINUA.

IlepBoe Hauano TepMoagMHAMUKH. TemI0eMKOCTb.

Tepmoxumus. TeroBbie 3G GEKTh XUMUYECKUX peakiuii. 3akoH ['ecca u ero cieacTBusl.
Crangaptaeie ycnoBusi. 3akoH Kupxroda.

[Tpeamnoceuiku 1 GOPMYTUPOBKH BTOPOTO HaYasa TEPMOJHHAMUKH.

. DHTPONUS U TEPMOJNHAMUYECKASI BEPOATHOCTb.

. DHTpOIHUS U BO3MOKHOCTh CaMOIPOU3BOJILHOTO IIpOLECca.

. TpeTbe Hauan0 TEPMOAMHAMUKH. AOCOIIOTHBIN HYNb TEMIIEPATYPHI.

. Oneprus ['n06ca u sneprus ['enbmronsua. Kputepun paBHOBECHBIX M CAMOIIPOU3BOJIbHBIX

nporieccoB. YpaBHeHus ['n66ca — ['enbmrosbiia.

XUMHUYECKUH MOTEHIIMAII, €TO 3aBUCUMOCTh OT TEMIIEPATyPHI M JaBJICHUSI.

Xumnueckoe paBHoBecre. KoHcTaHThI paBHOBeCHUS. 3aKOH AEHCTBYIOLIMX Macc.
PaBHOBecuHe /17151 TETEPOTeHHBIX XUMUYECKUX PEAKIIMIA U TSl HEUICATBHBIX CHCTEM.
@OYrUTUBHOCTH M aKTUBHOCTb.

CMmernieHne XuMHYECKOTo paBHOBecHs. DaKTOPHI, BIUSIOIINE Ha CMEIICHHE PABHOBECHSI.
dazoBoe paBHOBecHe U (pa3oBble nepexosl. [IpaBuno ¢a3z I'ndoca.

dazoBble quarpaMmel. Jlnarpamma coctosiHUs BOIbI. OCHOBBI TEPMHUECKOTO aHAIIN3A.

MMPAKTUYECKHE BOIIPOCHI

CyIHOCTh KaTOPUMETPUUECKOI0 METO/Ia OIIPEIETICHHUS TEIJIOThl pAaCTBOPEHUS BEIIECTB B
pacTBopuTeIe.

Omnpenenenne TeIOThl THAPATO00pa30BaHus KPUCTAJUIOIHIPATOB HA IIPUMEpE
KpHUCTaIoryipara cyibdara Meu.

BrnusiHrEe KOHIIEHTpAllMH BENIECTB, YIACTBYIOIINX B PEAKIINH, HA CMEIIEHIE PABHOBECHSI.
[TpuBecTH mpuMepsI IO MaTepuanaM J1abopaTopHOi paboTHI.

TennoTta pacTBOPEHUSI CONU U TEIUIOTA THAPATOOOPA30BaAHUS.

BnusiHue Temneparypbl U KUCIIOTHOCTH CPeZibl Ha CMEIEHHE XMMUYECKOT0 paBHOBECHSI.
[TpuBecTu nmpumMepsl 1o MaTepuaiaM J1adbopaTopHOM pabOTHI.

Ha xakyro BeTMUnHY pa3IuyaroTCs:

a) PHTAJIBITHS OT BHYTPEHHEH SHEPTHH;

0) sHeprus I'enbMrosbiia OT BHyTPEHHEH SHEPruy;

B) sHeprus ['ud0ca ot snepruu ['enbMromnbua;

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

7. Kako# CMBICI UMEIOT 3HAKH «TUTFOC» WIIM «MUHYC» NEepe]] TEPMOJUHAMUYECKUMHU
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BEJIMYMHAMU: TEIJIOTOU, pabOTON, N3MEHEHUEM BHYTPEHHEH HEPruH, U3MEHECHHEM
SHTAJIBIINN, U3MEHEHUEM DHTPOIIUH.
8. Paccumrarh TemnoBoi 3¢ dext peakunn 0OpazoBaHHUS KPUCTATUIOTHAPATA

MgSO, (1) + 7 H,O (%) — MgSO, - 7 H,0 (1)

€CJIM U3BECTHHI TEIUIOTHI pacTBopeHuss MgSOy: AH® = - 84,935 kJx/MOIIB;
u MgSO, - 7H,0: AH® = 16,108 k//Monb
9. Vkaxure 3HAK AS IS peakuii 1 BO3MOYKHOCTh X NMPOTEKAHUS B H30JIUPOBAHHOM
CUCTEME:
a) NH; o T HCI w — NH.CI 1) s
0) COC'Q(F) — CO © T Cl, (1) »
B) PC|3 w T C|2(F) — PC|5 () -
10. Omnpenenute BO3MOXHOCTb CAMOIIPOU3BOJIBHOTO MPOTEKAHUS IPU CTAHIAPTHBIX
YCIOBUSIX PEAKIHM, 111 KOTOPBIX:
a) AH’ - 50 kJIx/momb; AS? = 18 JIx/K - Moub;
6) AH® = 40 x/Ix/momb; AS® = - 30 Jux/K - Moub;
B) AHP - 72 x]JI>x/MOIb; AS? = -20 JIx/K - mob.
11. PaccuuraiiTe KOHCTaHTY PaBHOBECHS M UCXOJIHbIE KOHIIEHTPALIUU
okcupa azota (I1) u kucnopoaa st oOpaTUMOi peakiuu:
ZNO(F) + O ) «— 2NO, () 1
€CIIM B COCTOSTHIH PaBHOBECHSI PABHOBECHBIE KOHIIEHTPAIIMY BEIIECTB PaBHBI:
okcun azota (IT) — 0,056 momw/i; kuciopoa — 0,02 monb/in; okcua azora (IV) — 0,044
MOJIB/1I. B KakoM HarpaBiieHHH MPOTEKAET JaHHAS peakiys (OLEHUTE MOJIOKCHHE
paBHOBecHs)?
12. HauanbHble KOHIIEHTpAIMKU BOJOpOia U oaa paBHbl coorBeTcTBeHHO 0,2 11 0,1
Mob/1. [Toce ycTaHoBiIeHHs paBHOBECHS KOHIIEHTpalus #oaoBoaopoaa pasHa 0,08
MOJIb/T. BBIYUCIINTE KOHCTAHTY PAaBHOBECHS M PABHOBECHBIC KOHIICHTPAIIHH
BOJIOpO/JIa U MoAa.
13. Beruucnuth 4uciio pa3, KOMIOHEHTOB U CTENEHENW CBOOObI B CUCTEME, COCTOSIIEH U3 BOJHOTO
pacTBopa, coiepKallero cyabhaT HATpUsl U XJIOPHUI HATPHsL, TAPOB BOJbI U KPUCTAJUIOB JIb/IA.
14. lpemnoxxute ONTHMAIbHOE H3MEHEHUE TEPMOJINHAMHYECKUX TapaMeTpoB (TeMIieparypa,
KOHIIEHTpAIlUs, 1aBIICHUE) /IS YBEIMUEHUS BBIX0/1a TPOAYKTOB PEAKIINH:
2H,S D) + 30, ® — 2S00, D) + 2H,0 ) 1 AH? < 0;
2NH;y < Ny + 3HlL; AH® > 0.

3AJAHUA
K NPOBEJICHUIO 2-0i py0e:KHOM aTTecTaluu

I. TEOPETHYECKHME BOITPOCHI

1. OOmas xapakTepucTuka pacTBopoB. Kiaccudukamusi pactBopoB. CrocoObl BBIpaKEHHS
KOHIICHTPAIIUH PAaCTBOPOB.

2. KonnuraTuBHblE CBOWCTBA HAEAIBHBIX pAcTBOPOB: 3akoH Payns, ocMOC M OCMOTHYECKOE
JIaBIICHHE.

3. KommuraruBHble CBOICTBa WACATBHBIX PACTBOPOB: TIOBBIIICHHE TEMIEpAaTypbhl KHIICHHS H

TIOHMKCHUE TEMIIEPaTyphl 3aMepP3aHus PaCTBOPOB.

OCOo0OeHHOCTH BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB. M30TOHNYECKHI KOAPPHUIIUEHT.

5. DNeKTpOmpOBOAHOCTh PACTBOPOB  AJIEKTPOJHMTOB:  yHENbHAs, MOJbHAs, MOJbHAs TIpH
06ecKOHEeUHOM pa30aBJICHUU.

6. TloaBMXKHOCTH MOHOB M YHUCIIa TiepeHoca. 3akoH Kombpayra.

7. CubHble U cna0ble 2JIEKTPOIUTHI: aKTUBHOCTD, HOHHAS CHJIa, KOO (PHUIMEHT aKTUBHOCTH,

e
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KOHCTaHTAa U CTENEHb JUCCOIMALNU cT1ab0Tro JIEKTPOIIHTA.

KoHaykTOMETpHUECKOE ONpeeeHUe CTENEHH JUCCOIMAlUMUM M KOHCTAaHThl JUCCOLMALUU
CJ1a0BIX AJIEKTPOJIUTOB.

DJIEKTPUYECKHI IOTEHIUAT U MEXAaHU3M €0 BO3HUKHOBEHHSL.

VYerpoiicTBO 1 paboTa raJlbBAHMUECKOTO 3JIEMEHTA. DJIEKTPOABIKYIIAs CUIIA.

CrangapTHBIN BOJOPOIHBIN 3JIEKTPOJ U €r0 YCTPONCTBO.

CraHgapTHbIE 31EKTPOAHBIE MOTEHIMAIBL. Psit HanpskeHull 3nemMeHToB. Y paBHeHue HepHera.
DIIEKTPOAbL, INEKTPOXUMUYECKHE LIETTH U XUMUYECKHE UCTOYHUKH TOKA.

[ToreHMOMETPHUS U NOTEHIUOMETPUUECKOE TUTPOBAHHUE.

OCHOBHBIE TNPEJCTABICHUS XMUMHUYECKON KUHETHUKH. MOJIEKYISPHOCTh M TOPAJIOK pPEAKLHUU.
Kunernueckue ypaBHEHUS.

MexaHu3M XMMHUYECKMX pEaKUMil. DHeprusi akTUBalUMHW. YpaBHEHHE AppeHuyca. BimsHue
TEMIEPATYPbI HA CKOPOCTh XUMHUYECKOHN PEAKIINH.

AKTUBHPOBAHHBIN KOMIUIEKC U CTEPHUYECKHUI (aKTop.

Karanu3z. Tunsl kaTanuza. MexaHu3M KaTQAIMTHYECKUX PEAKIUM.

depMEeHTaTUBHBIN KAaTalu3 U €ro IPUMEHEHHE.

MNPAKTUYECKHE BOIIPOCHI

Pemrenue 3amaq mo remam Ne 5-8.
8.4.2. 3 cemectp. Kosiouanasi Xumus

3AJAHUA
K npoBeieHUI0 1-0if pyOexxHOI aTTecTauuu

TEOPETUYECKHUE BOIIPOCHI

KomnouaHas XxuMusi Kak Hayka O TIIOBEPXHOCTHBIX SIBICHHUAX M JUCIIEPCHBIX CHCTEMaXx.
OcHOBHBIC TIOHATHS B KOJUIOMJIHOW XHMHUHU: JaucnepcHas (asza, AMCIEPCHOHHAs Cpena,
TETEPOr€HHOCTh U AUCIIEPCHOCTD, YAEIbHAs OBEPXHOCTb.

Knaccudukanus qucnepcusix cucreM (1V tuna).

[ToBEpXHOCTHOE HATSYKEHUE U TOBEPXHOCTHAS DHEPIHSL.

BuyTpeHHssT  ynenbHas — NOBEpXHOCTHas  dSHeprus. YpaBHeHue ['ub0ca-I'enpmrosnsia.
3aBUCHUMOCTb IIOBEPXHOCTHOTO HATSKEHUS OT TEMIIEPATYPBHI.

[Tpouecchl caMONpOU3BOIBHOIO YMEHBIIECHHS TOBEPXHOCTHON YHEPTHH.

Ancop61ust. OCHOBHBIE IOHSATHS U OTIPEIEIEHUS.

dyHIaMeHTalbHOE  afcopOLMoOHHOEe ypaBHeHue [ub0ca. I'mbOcoBckas ancopOuus amus
pacTBOPOB U r'a3oB.

[ToBepxHOCTHAsT  aKTMBHOCTh. IlOBEpXHOCTHO-aKTHBHBIE U  IMOBEPXHOCTHO-UHAKTUBHBIC
BELIECTBA.

Knaccugpukanus [IAB u ux npumenenue. CtpoeHue u pasmep Moiiekyn kKojutouaHbix [TAB.
Munemioobpa3zoBaHue.

Comobmn3zanus B pactBopax kotonHbix [TAB. Mexannsm moromero aeicTBus.

Ancopouust [TAB. Ypasuenue llIumxkosckoro. [Ipasuno [roxmo-Tpay6e.

VYpaBHeHue n3oTepmbl agcopbunn Opeitnxa. PacueT KOHCTaHT B ypaBHEHUU.

Teopuss MOHOMOJIEKYJSIpHOH agcopOmmu  JleHrmiopa. YpaBHEHHWE U30TEPMBI  aICOPOIUU
Jlenrmropa.

CnenctBust 3 ypaBHeHusi Jlenrmiopa. Pacuer BenmumH A, u K. Omnpenenenue yaenpbHOU
MIOBEPXHOCTHU MOPOILKOB.

3aKOHOMEPHOCTH M OCOOEHHOCTH MOJIEKYJISIpHOM ajacopOuuu w3 pactBopoB. [IpaBuio
ypaBHUBaHMs noisipHocTu Pebunaepa. Opuentauus mosuekyn [IAB Ha rpanune pasaena ¢as.
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Honnas ancopOuus u e€ 3akoHomepHocTu. JInorponnsie psaabl. [IpaBuio Ilanera-dasHca.
HNonooOMeHHast aacopOImst u e€ 3aKkOHOMEpHOCTH. YpaBHeHue Hwukomnbckoro. IIpupomneie u
CUHTETUYECKHE UOHUTHI.

[IpumMeHeHne MPOIECCOB MOJEKYISIPHOM, MOHHOM M HOHOOOMEHHOW amcopOuum. [IpuHiumn
xpomaTorpadum.

YcToiunBoCTh auctiepcHbix cucrteM no IleckoBy. TepmoarHaMuuecKkue OCHOBBI YCTOWYMBOCTH.
JInodunsHbie U TMOGOOHBIE TUCTIEPCHBIC CUCTEMBI.

CnocoObl MoNy4eHUs JUCIHEPCHBIX cHCTeM: (u3nueckas W XHMHYECKas KOHACHCALUs,
qucrieprupoBanue u nenrtusanusi. Iddexr Pedunaepa.

OuncTKa KOJUIOUIHBIX CUCTEM: IUATU3, JIEKTPOIUAIN3 U YIbTpaduiIbTpaIusl.

OMynbceud, UX Kiaccupukanus. Tmbl 3MynpratopoB. MexaHW3M CTAOWIH3AIUHN MPSMBIX U
00paTHBIX SMYJIbCcH ¢ moMotibio [TAB.

UYucno I'JIb nns I[TAB. O6pamenue a3 smynscuit. [[pumeHeHne sMynbcui.

[Tenb1, ux moydeHue M cBocTBa. Mexanu3m odpazoBanus neH. Onoramnus. [Ipumenenue meH.

INPAKTUYECKHE BOIIPOCHI

[Tony4yenne MMoPHUIBHBIX KOJUIOWIAHBIX PacTBOPOB. [Ipumepsr.

[Tonydyenne JsHMOPOOHBIX KOJJIOWAHBIX PACTBOPOB METOAOM (U3UYECKOM KOHICHCAIUH.
IIpumepsl.

[Tonyyenne nuO(OOHBIX KOJUIOMIHBIX pAacTBOPOB METOJOM XMMHUYECKOH KOHJIEHCALUH.
IIpumepsl.

[Tonydyenne n10(pOOHBIX KOJUIOMAHBIX PACTBOPOB METOAOM AMCIEPrUPOBAHUSA, B TOM YHUCIE,
MeToioM rientusanuu. [pumepst. Dddexr Pebunnepa.

Omynbcnn. [lomyuenue ycroiunBbix amyabscuil. [Ipumepsr.

Owmynscun. Onpenenenue Tuma sMmyibeuii. Oopamenue §as smynbenii. [Ipumepsr.

[lens!. [lonyueHnue nex u u3yyeHue ux cBoucTB. Ilpumepsr.

W3mepeHne noBepXHOCTHOIO HATSHKEHUS KuAKocTel metooM Pebunaepa.

H3MmepeHne MOBEPXHOCTHOIO HATSHKEHUS KUAKOCTEN METOAOM KallUJUIIPHOTO ITOAHSTHS.

. I3MepeHue moBepXHOCTHOTO HATSKEHUS KUJIKOCTEH METOI0M OTphIBa KOJIBIIA.
. I3MepeHne oBEpXHOCTHOTO HATSKEHUS KUIKOCTEN CTaJarMOMETPUYECKUM METOOM.
. Onpenenenre TEIIOTHl 00pa30BaHUS IOBEPXHOCTM M TOJHOM MOBEPXHOCTHOM SHEPTrUu

xuakoctei (Ha mpumepe CoHsOH).

. Onpenenenne KKM B pactBopax [TAB (Ha npumepe oneara HaTpus).
. 3yuenue ayncopOuuu YKCYCHOH KHCIOTHI Ha IMOBEPXHOCTH aKTUBHUPOBAHHOro yris. Pacuer

K03 (ULIMEHTOB B ypaBHEHUN DpeiHInxXa.

3ATAHUA
K MPOBEACHMIO 2-0ii pyOekHOHl aTTecTalumn

TEOPETUYECKHE BOITPOCHI

CTpyKTYypHO-MEXaHUUYECKNE CBOMCTBA JUCIIEPCHBIX CUCTEM. OCHOBHBIE TIOHATHS
peonorun. 3akoHbl ['yka u HeroToHa. BsizkocTh 1 Kitaccuukamus >KUIKOCTEH.
VYpasuenune OctBanpaa-Beina. Ypasuenue Ilyaseiinsa. YpaBHeHue DWHIITENHA U YCIOBUS
€ro MPUMEHEHHS.
CrpykTypooOpa3oBaHue B JUCIEPCHBIX cHcTeMaX. KoarymsnuoHHblE W KOHJEHCAIMOHHO-
KPUCTAJIIM3ALMOHHBIE CTPYKTYPBI, YCIOBUS UX 00pa30BaHUS U CBOICTBA.
BsskocTs CTpyKTypupOBaHHBIX cUCTeM. YpaBHeHue llIBenoBa-bunrama. Ilpenen texydectu.
Peonornueckue KpuBble CTPYKTYpPUPOBAHHBIX KuAKocTel o PeOunnepy.
JIBOHOI 3JIEKTpUUYECKH €10 1 MEeXaHU3MBbI ero oOopa3oBaHus. [Ipumepsi.
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CrpoeHue ABOWHOro 3neKTpuueckoro cios. Pacnpenenenue noreHuuana B JIDC. dDaxTopsl,
Brusomue Ha TonmmHy J[OC. CrpoeHMe KOUIOMIHBIX MHIEIT JHO(DOOHBIX IUCIIEPCHBIX
cucreM Ha pumepe 301 Agd.

DIIEKTPOKMHETUYECKUE SIBJICHUSI.

DNEeKTPOKUHETUYECKUH MOTeHIMAN. YpaBHeHHE I 'enbmronbua-CMOIyXOBCKOTO U YCJIOBHS €r0
MIPUMEHEHUS.

Koarynsmus m1o¢poOHBIX quctepcHbIX cucteM. Teopus koaryisiuu CMoiyxoBckoro. beicTpas
Y MEJUIeHHAas Koaryiasiuuu. KOHCTaHThl CKOPOCTH KOAryJsiUH.

OcnoBbl Teopun JJIDO. IloreHnumanbHas KpuBas CUJI OTTAJIKUBAHUSA M IPUTSIKEHUS MEXIY
YaCTULAMU.

TepmoauHaMUYecKre U KHHETHYECKHUE (PaKTOPBl YCTOMYUBOCTH JUCIIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH KOAryJisiiui TUAPO(OOHBIX NUCHEPCHBIX cHCTeM djekTponutamu. [IpaBuio
[Mynsue-I'apau.  HedTpanmsanuoHHas W KOHLEHTpPALMOHHAs — Koaryjsauus.  SIBieHue
HEIPaBUJIbHBIX PAJOB. AHTArOHU3M U CUHEPIU3M 3JIEKTPOJIUTOB.

Anre3us u xore3usi. Ypaaenue J{ronpe. MexaHu3M MporeccoB ajre3u.

CwmauuBanue. KpaeBoii yron cmaunBanus. 3akoH FOura. Ypasnenue dronpe-tOnra.
I'unpodunsabie U THAPOGOOHBIE TTOBEPXHOCTH MPH CMAYUBAHUU JKUJAKOCTSIMU TBEPIBIX TEIL.
Bmusiaue ITAB Ha cmaunBanue. PactekaHnue >KUIKOCTH.

MounekynsipHO-KUHETHUECKUE CBOMCTBA TUCIEPCHBIX CHUCTEM. BpOyHOBCKOE IBMKEHHE M €ro
MOJIEKYJIIpHO-KHHEeTHYecKas npupoaa. CpelHUi KBaJpaTUUHbIN CIBUT.

Huddysus B mucnepcHbix cuctemax. Kosdoumnment muddysuu. YpaBHeHune DWHIITEHHA.
VYpasaeHnue DiiHmTeHa — CMOJIyXOBCKOTO.

OcmoTHYecKOe JaBlIeHUE 30JIeH, €T0 PacyeT, ero 0COOCHHOCTH.
CenumentanuonHo-nud¢y3nonHoe paBHoBecue. YpaBHenue Jlamnmaca-lIleppena. OcHOBBI
CEIMMEHTAllMOHHOIO aHaiu3a. YpaBHeHMe CTokca M YCIOBUA €ro InpuMmMeHeHus. Pacuer
paZyCcoOB YaCTHII TUCTIEPCHOM (a3bl CyCreH3Hi.

OnTuveckre CBOMCTBA KOJUIOMIHBIX CHUCTEM: paccesHue cBeta, dddexr Tunmans. YpaBHeHue
Panes u ero ananus.

OnTuyeckre METOJIbl UCCIEOBaHUS TUCIEPCHBIX CUCTEM: YJIBTPAMUKPOCKOIHUS, 3JIEKTPOHHAs
MUKPOCKOTHUS, He(EeTOMETpHUs, TypOUIUMETPHSL.

Abspo3onun, ux KiaaccuuKaIus, NojyueHue, CBOMCTBA.

Mertonap! paspyiieHus adposonei. [Ipaktuueckoe 3HaueHHE a3po30Jieid. B3pbIBBI a3po30€ei.
[Topomiku 1 UX CBONCTBA: TEUEHUE, paclbliIeHUE, (PIynIn3aius, rpaHyJIupoBaHue.
BbicOKOMONIEKYISIpHBIE COEIMHEHUS, WX TMOJIyUYeHHEe U OCHOBHBIE (PU3UKO-XUMHYECKHE
CBOICTBa. DIACTUYHOCTD U IJIACTUYHOCTh MOJIMMEPOB, UX ByJKaHu3auus. [Ipumepsr.
BrICOKOMONIEKYTISIpHBIE  ANEKTPONUTHI, MX Kiaccudukaius, cBoicTBa. I3o3mekTpuueckoe
COCTOsIHUE OEJIKOB.

B3aumoneicreue IIOJIUMEPOB c pacTBOPUTENEM: HaOyxaHue, BBICAJIMBAHUE,
CTyJIHEeoOpa3oBaHKEe, CUHEPE3HC.

INPAKTUYECKHE BOIIPOCHI

VYCTpolCTBO KaNnWUISIPHOTO BHCKO3UMETpPA M pacdeT BSA3KOCTH HBIOTOHOBCKHMX JKHJKOCTEH 10
ypaBHeHuto [lyaseiis.

N3MepeHne BA3KOCTH KUAKOCTEN € MOMOIIBIO KaUJUISIPHOTO BUCKO3UMETPA.

Bszkocte nmOGMIBHBIX W THOMOOHBIX JUCHEPCHBIX CHUCTEM. 3aBHUCHMOCTh BS3KOCTHU
JUO(UIBHBIX IUCIIEPCHBIX CHUCTEM OT KOHIIEHTpAaIMM AWCIepCHOM (ha3bl, TeMmIeparypbl U
MPUCYTCTBUS JJIEKTPOIUTOB.

W3yuenre koarymsiuu 3058 rugpokcuaa xenesa snekrpoauramu: KCI, KySO4, Ks[Fe(CN)gl.
Onpenenenne NOporoB KOAryJisiliuy JEKTPOJIUTOB.

N3ydeHnue crabuin3anuy 3055 THAPOKCHA JKejle3a ¢ MOMOIIbIO pacTBOpa sKeJaTHHA. 3alluTHOE
YHCIIO0 CTa0MIn3aTopa.
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6. OCHOBBI CETUMEHTAIMOHHOTO aHanu3a. OmnpenencHue paauyCcoB YacTHUIl JUCTIEPCHOH (a3bl
CYCIICH3U.

7. DKCIepHUMEHTAIBbHOE orpesiesieHue (bpakIMOHHOTO cocTaBa [IOPOILKOB.METOJI0M
CEIMMEHTAIlMOHHOTO aHAJIM3a B TPAaBUTALIMOHHOM TIOJIE.

8. MUzyuenwue snekrpodopesa rupo30is THAPOKCH A Kee3a.

9. OmnpexneneHue 3MEKTPOKUHETUYECKOTO MOTEHIIMANIA METOJIOM AJIeKTpodopesa.

10. Onpenenenue crenenn Hadyxanuss BMC no macce u 06bemy.

11. Omnpenenenuie U303JIEKTPUYECKON TOUKH aMPOTEPHOTO MOJUAIIEKTPOIIUTA.

12. 3aBucUMOCTb CTETICHH Ha0yXaHUs mojauMepa ot pH cpebl 1 MPUCYTCTBUS JICKTPOIIUTOB.

IIpuMepbI TeCTOBBIX 3aJaHUM 1IJISI KOHTPOJISI 3HAHUI, MOATOTOBKH
K PYOeKHbIM aTTeCTAIUAM

Buibepume o0un npasunvuwiii omeem

2 cemecTp «Pu3nvecKas XUMHUD

Kakoli 3aK0H oTpaxkaeT cBsA3b MEKIy pabOTOM, TEINIOTON U BHYTPEHHEN SHEpruei cuctempl?
3aKo0H I'ecca

NEPBBIN 3aKOH TEPMOAUHAMUKHI

BTOPO 3aKOH TEPMOJMHAMUKU

3akoH Bant-I'odda

OrnpenenurenbHOe YPaBHEHHE JIJIS1 SHTAIBITUN UMEET BUJL

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

H=U-TS+pV

OHTaJIbINS XUMUYECKON PEAKIIUN — ATO

KOJIMYECTBO TEILIOTHI, KOTOPOE BBIAEIISAETCS UIIU MOTIIOIIAETCA B XOA€ XUMUYECKOU

peakuuu npu n300apHO-U30TEPMHUUECKUX YCIOBUSIX

KOJIMYECTBO TEILIOThI, KOTOPOE BBIACIIAECTCS WU MTOTJIOMIACTCS B XOA€ XUMUYECKOU

PEeaKIUu P U30XOPHO-U30TEPMUYECKUX YCIOBUAX

BEJIMYMHA, XapaKTEPU3YIOILast BO3MOKHOCTb CaMOIIPOU3BOJILHOTO IIPOTEKAHUS IIpoLiecca
BEJIMYMHA, XapaKTEPU3YIOIIAsl MEPY HEYIOPSAJOYECHHOCTH PACTIONO0KEHHS U IBM)KEHHS YaCTHIL B
CUCTEME

Kakoii 3aK0H MO3BOJIIET PaCCYUTATh TEIUIOBOM 3(PPEKT peakinu, €Clii MPUBEICHBI
TEPMOXUMHUYECKHE YPAaBHEHUS TPOMEKYTOUHBIX PEAKINI C yKa3aHUEM UX TEIUIOBbIX 3((EeKTOB
BTOPOU 3aKOH TEPMOJUHAMUKHI

3aKoH ['ecca

MEPBBI 3aKOH TEPMOJIMHAMUKHU

3akoH Bant-T'odda

W301mupoBaHHONM CHCTEMON Ha3bIBAKOT TAKYIO CHCTEMY, KOTOpast

HE 0OMEHUBAETCS C OKPYXKAroIlel cpe/loif HU BEeIECTBOM, HU dHEPTHUeit
0OMEHHMBAETCS C OKPYIKAIOIIEH CPEON U BEIIECTBOM, U DHEPTUECH

00OMEHMBAETCS ¢ OKpY’KaloLIel cpeioif FHeprueil, Ho He 0OMEHUBAETCS BEIIECTBOM
0OMEHHMBAETCS C OKPY’KAIOIIEH CpeIoi BEIIECTBOM, HO HE OOMEHHMBAETCS IHEPTUEH
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TennoBoii 3¢ ekt peakunu, MpoTeKaroIIeil Mpu MOCTOSHHOM JIaBJICHUH, OIpeAeseTcs
N3MEHEHHUEM

BHYTPEHHEHN 3HEPruu

SHTAJIBIINN

SHTPOIIHUH

sHepruu ['n66¢ca

VYxaxute GopMyIHpoBKY 3akoHa ['ecca

TETIOBON 3(P(PEKT peaknu 3aBUCUT TOJIBKO OT HAYAIBHOTO U KOHEYHOT'O COCTOSIHUSI CHCTEMBI M HE
3aBUCHUT OT IIYTH pEaKLUU

TEIUIOTA, MOTJIoN[aeMasi CHCTEMON IPU MOCTOSSHHOM 00beMe, paBHA U3MEHEHHUIO BHYTPEHHEH
SHEPIUH CUCTEMBI

TEIUI0TA, MOIJI0IaeMasi CUCTEMOM IpY OCTOSIHHOM JJaBJIEHUH, PAaBHA U3MEHEHUIO SHTAJIBIIUU
CHUCTEMBI

TETIOBOM 3(PPEKT peakuuu He 3aBUCUT OT HAYaJIbHOT'O M KOHEUHOTO COCTOSIHUSI CHCTEMBI, a 3aBUCUT
OT IIYTH PEaKLIUU

Kaxkwue npoiieccsl Ha3bIBatOT SHIOTEPMUYECCKUMHU?
11st KoTopbix AH oTpuniatensHo

1151 KOTOpbiX AG oTpuIiaTenbHO

1151 KoTopbix AH monoxxutensHo

1151 KOTOphIX AG MOJI0KUTETEHO

3akon Kupxroda no3Bosnser paccuurarb

TETUIOBON (PPEKT XMMUUYECKON peaKkIuy IMPH CTAaHIAPTHBIX YCIOBHSIX

TEIIOBOM 3(PPEKT XUMUYECKON PeaKIuu MNPy HECTAHIAPTHOHN TeMIepaType

TETUIOBON 3(PPEKT XMMUIECKON peaKkIiy IPH MOCTOSTHHOM 00BeMe

KOJIMYECTBO TEILIOThI, KOTOPOE CUCTEMA OTJIAET OKPYKAOIIEH cpeie MPU MOCTOSTHHOM JIaBJICHUU

TepMO,I[I/IHaMI/I‘lCCKaH BCPOATHOCTb CUCTCMbI W —»s10

YHUCIIO MI/IKpOCOCTOﬂHI/Iﬁ CHUCTEMBI, IIPU MMOMOIIU KOTOPBIX PCATU3YCTCA JAHHOC MaKPOCOCTOAHUC
qucCiIo MaKpOCOCTOHHI/Iﬁ CUCTEMBI, ITPU ITOMOIIU KOTOPBIX PCAIN3YCTCA NAHHOC MUKPOCOCTOAHUC
YUCJIO YaCTHUll CUCTEMBI, YHaCTBYIOIIUX B I€PEAAUC SHCPIrun

06mee YHCJIO0 BCCX YaCTHUIl CUCTCMBI

Kakoil QpyHKIMeH coCTOSIHUS XapaKTepU3yeTcsl CTPEMIICHUE CUCTEMbI K JOCTH)KEHUIO  BEPOSITHOTO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJlbHasl OECTIOPSII0YHOCTh pPaclpeIeeHHs YacTHIL?
SHTAJIBIIUEN

SHTPOIHEH

sHeprueit ['u60ca

BHYTPEHHEHN dHEpruen

®opmyna bosbiMaHa BeIpakaeTcsi ypaBHEHUEM

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

B xakoM COOTHOIICHUH HAXOIATCS SHTPOIUHU TPEX arperaTHbIX COCTOSIHUM OJHOTO BEIIECTBA: T'a3a,
YKHUJIKOCTH, TBEPOTO Teja

S >S(kx) >S(n)

S(r) >S(x) > S(r)
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SCek) >S(r) > S(1)

arperaTHo€ COCTOSAHNE HE BIIMACT HA 3HAYCHUC DOHTPOIIUN

Tperbe Ha4aI0 TEPMOTUHAMUKH

MO3BOJISIET PACCUUTATh U3MEHEHHe dHeprun [ nb0ca peakuu

HIO3BOJISICT PACCUUTATH TEINIOBOM 3PEKT peakun

YCTaHAaBJIMBACT 3aBUCUMOCTDb MCKIY 3HTpOHI/IeI71 n TepMOI[I/IHaMI/I‘IeCKOf/'I BCPOATHOCTBIO CUCTCMbI
yCTaHaBJIMBACT TOYKY OTCUETA P pacyeTe aOCONIOTHON BETMYMHBI SHTPOIIMHU BEIIECTB

Kakyro TepMogrHaAMUYECKYIO QYHKIIUIO MOYXHO HCIIOJIb30BaTh, YTOOBI IPEICKA3aTh BO3MOXKHOCTh
CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEaKIIMU B HEU30JIUPOBAHHOMN crcTeMe?

SHTAJIBITHIO

SHTPOTIHIO

sHepruro ['m66ca

BHYTPEHHIOIO SHEPTHIO

B u3onnpoBaHHOM cCUCTEME CaMONTPOU3BOJIBHO MPOTEKAET XUMUYECKasl PEAKLUsL, €CIIH SHTPOIHS
TaKOW CHUCTEMbI

YMEHbIIAETCA

YBEJIUYUBACTCS

HE U3MEHSIETCS

JIOCTUTaeT MUHHUMAaJIbHOTI'O 3HAYCHUS

B n300apHO-U30TEpMUYECKUX YCIOBUAX B CUCTEME CAMOIPOU3BOJIBLHO MOTYT OCYILIECTBISATHCS
TOJIBKO TaKue MPOLECCHI, B pe3yibTaTe KOTOPBIX 3Heprust ['mboca

HE MEHAETCA

YBEJIUYUBACTCS

YMEHBIIAETCS

JIOCTUTaeT MaKCUMaJIbHOT'O 3HAYEHUS

Ecmm muis peakiuu AG > 0m AS > 0, o

peaKIus MPOTeKaeT CaMOIPOU3BOJILHO B U30JMPOBAHHON U HEM30JIMPOBAHHOW CHCTEME
peaKIysi TEpPMOIMHAMHYCSCKH HEBO3MOYKHA B U30JUPOBAHHON M HEM30JMPOBAHHOW CHCTEME
peaKIys TEPMOIMHAMHYCCKH HEBO3MOXKHA B U30JMPOBAHHOM CUCTEME M MTPOTEKACT
CaMOIPOU3BOJILHO B HEM30JIMPOBAHHOM CHCTEME

peaKIys TEPMOIMHAMHYCCKH HEBO3MOXHA B HEM30JIMPOBAHHOW CHCTEME U IPOTEKAET
CaMOTIPOU3BOJILHO B M30JMPOBAHHON CHCTEME

TermnoeMKOCTb CHCTEMBI — DTO

OTHOIIEHHE COOOIIEHHOM CHCTEME TETJIOTHI K BEI3BAHHOMY 3TUM W3MEHEHUIO TeMITEPaTyphl
OTHOIIICHUE U3MEHEHUSI SHTPOIUU CUCTEMBI K BI3BAHHOMY 3TUM M3MEHEHHUIO TEMIIEPaTypPhl
OTHOIIEHHE N3MEHEeHUs dHeprun [ mb0ca cucTeMbl K BBI3BAHHOMY 3TUM U3MEHEHUIO

TEeMITepaTyphl

OTHOIICHHE COOOIIEHHOM CHCTEME TETIJIOTHI K BRI3BAHHOMY 3TUM W3MEHEHHUIO JIABJICHHS B CHCTEME

XUMHYECKHUI MOTEHIIHAT 3aBUCUT OT
00BbeMa CUCTEMBI

TeMIepaTypbl

BHYTPEHHEHN HEPTrUU

SHTPOIUHU

CocTrossHIEe XUMHUYECKOI0 paBHOBECHUSA O6paTI/IMLIX MponecCOB KOJIMYCCTBCHHO XaPAKTCPU3YIOT
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KoHcTanTod boipnMmana

PaBHOBECHBIMU KOHIICHTPALUAMH POLYKTOB PEaKIIUN
KOHCTAaHTOHN paBHOBECHS

JHEpruey aKTUBaluu

CocTosiHiEe XMMUYECKOTO PABHOBECHUS — ITO COCTOSIHUE, B KOTOPOM

KOJIMYECTBA PEAreHTOB PABHBI KOJIMUYECTBAM IMPOJTYKTOB PEAKIIHH

Macchl MPOJYKTOB PEaKIMK PAaBHBI MacCaM MCXOIHBIX BEIICCTB

SHTAJIBITUS PEAKIINH paBHA HYIIO, U JIBA TIPOTHUBOIIOIOXKHBIX IMPOIIECCa MPOTEKAIOT C OJJUHAKOBOM
CKOPOCTBIO

u3MeHeHue aeprun [ mb0ca peakiiuy paBHO HYJIIO U CKOPOCTh MPSIMOM PEAKIIUU paBHA CKOPOCTH
obpartHoi

Ecnmu s mekoropoit peaknun AG < 0, To

KOHCTaHTa PaBHOBECHS PEAKIMK OO0JbIIIE €TUHULIBI
KOHCTaHTa PaBHOBECHS PEAKIIMKM MCHBIIE €IMHUIIBI

B PAaBHOBECHOI CMECH MPeo0IaaroT UCXOJHBIC BEIIECTBA
CKOPOCTh MPSIMON PEAKIIMK MEHbBIIIE CKOPOCTH 0OpaTHOM

HpI/I ITOBBIIICHUHN JAaBJICHHUA PaBHOBECCUEC CMEIIACTCA BIIPaBO B CUCTCMC
ZCOQ(F) > 2CO(F) + Oz(r)

CoHyry << CoHypy + Hyp

PC|3(F) + Clz(r) > PC15(F)

Hz(r) + C|2(F) > 2HC|(F)

B kakou us peaKHI/Iﬁ JaBJICHUC HC BJIUACT HAa CMCIICHUC PABHOBCCHUA
COrp) + Cy < 2C0,

N2Osry < 2NOyp

Hary + Spg < H2Sp

ZSOZ(F) + Oz(r) > 2SO3(F)

TepmonnHaMuvecKasi CHCTEMa CUATAETCSI MHBAPHUAHTHOM, €CITH YHCIIO CTETeHEeH CBOOO b
paBHO HYIIIO

Oosble HyIs

MEHBIIIE HYJIS

PaBHO JABYM

TepMmoauHaMuyeckas cUCTEMa CUUTAETCS] MOHOBAPHUAHTHOM, €CIIM YUCIIO CTeTeHel cBOOOAbI
PaBHO HYIIIO

pPaBHO €IUHUILIC

MEHBIIIE HYJIS

PaBHO JIByM

®da30BoOe paBHOBECUE — OTO

OJIHOBPEMEHHOE CYIIECTBOBaHNE TEPMOJAMHAMUYECKH PABHOBECHBIX (ha3 B TOMOT'€HHOM CUCTEME
OJTHOBPEMEHHOE CYIIIECTBOBAaHHE TEPMOIMHAMUYECKH PAaBHOBECHBIX (Da3 B reTeporeHHoN cucreme
COCTOSAHHUE CUCTEMBI, IIPX KOTOPOM BCE MapaMETPhI CUCTEMBI OCTAIOTCA IMMOCTOAHHBIMHA

PaBEHCTBO KOHLIEHTPALUK BCEX KOMIIOHEHTOB FE€TEPOr€HHON CUCTEMBI

CaMorpou3BOIbHBIN Nepexo KOMIOHeHTa 1 U3 ¢a3bl o B a3y B MPOMCXOAUT NMPH YCIOBUH
o

Wit < uig
a __

Wi = Wi



a

ni > ﬂiB
W > HiB

PaccunraiiTe CTaHIAPTHYIO SHTAJBITHNIO PEAKIUH, €CITH U3BECTHBI CTAHIAPTHBIC SHTAIBITHH

00pa30BaHuUs BEILECTB, yYaCTBYIOIMX B peakuuy, (k/x/Monb)  Fe;03¢) + Hyry — Fery + HaOp
-824

-242

(+582)

(-582)

(-98)

(+98)

Paccuwnraiite TeruioBoit 3 ekt peaknnu 00pazoBaHUS KPUCTATUIOTHIPATA

ZnSO4 1) + THoOpy — ZnSO4 - TH2O(y), ecim Temnotsl pactBopenus ZnSOsu ZnSO, -7H,0
paBHBI COOTBETCTBEHHO —77 1 +18 kJ[)/MOIB

(-95)

(+95)

(+59)

(-59)

Paccunraiite cTaHIaPTHYIO SHTPONHUIO PEAKIINH, €CIIM U3BECTHBI CTAHAPTHBIC SHTPOITUHU BEIICCTB,
yuyactByromux B peakuu, ([Jx/(K-monp)) NOgy + Oyp) — NOyp
211 205 240
(-147)
(+147)
(+176)
(-176)

Paccunraiite ctanmapTHyto sHepruto [ mO0ca peakinu, eciii N3BECTHBI AGooﬁp_ BEILIECTB,
Y4aCTBYIONIMX B peakiu, (K/[x/mMomn)
NH4N03(T) — NzO(r) + Hzo(r)
184 +104 —228
(-168)
(+168)
(+148)
(-60)

PaccTtaBpTe K03 PHUIIHEHTHI B cCXeMaX peakiuil ¥ pacCunTaiiTe KOHCTAHTY PaBHOBECHSI PEaKIIuu
H2O) <> Hyr) + Oy, eciu paBHOBECHBIE KOHIIEHTPAIMK Ta3000pa3HbIX BeecTB paBHbl 0,2
MOJIB/TI

1

10

2

0,2

Paccuwnraiite koHCTaHTy paBHOBecus K, peakunu mpu 298 K

4HCI + Oy « 2Cl, + 2H,0

AH®, xJI/MOJIb -92 242
S°, Ix/(moneK) 187 205 233 189
1015
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1020
1022

PacTBopamu Ha3bIBaloT

W30JIMPOBAHHBIC CHCTEMBI, OT/ICTICHHBIC OT OKPYKAIOIICH CPpe/Ibl pEalIbHOM MM BOOOpaskaeMoii
MOBEPXHOCTHIO pa3zena

TOMOTE€HHBIE CHCTEMBI, HE CTIOCOOHBIE K OOMEHY BEIIECTBOM C OKPYKAIOIICH Cpenoit
TOMOT'€HHBIE CHUCTEMBI IEPEMEHHOT'0 COCTaBa, COJeprKalllie He MEHEE JIByX KOMIIOHEHTOB
reTEepPOreHHbIE CUCTEMBI, COJIEpXKAIIINE HE MEHEE JIBYX BELIECTB

Kpuockonnueckue n 30yTHOCKONMYECKUE TOCTOSIHHBIE 3aBUCAT OT
HPUPOBI PACTBOPUTEIIS

IIPUPOJIbI PACTBOPEHHOT'O BELLIECTBA

KOHIIEHTPALlMX paCTBOPEHHOIO BEIIECTBA

OT BCEX NEPEUUCIICHHBIX (PAKTOPOB

OTHOCUTENBHOE MOHMWKEHNE JaBJICHUS HACKIIIEHHOTO Mapa HaJ paCTBOPOM PaBHO
MOJIBHOM J10JI€ paCTBOPUTEIS

MOJISIPHOM KOHIIEHTpaluu

MOJISTILHOM KOHIIEHTPALUKU

MOJIbHOM JI0JIE PACTBOPEHHOTO BEIIECTBA

Ocmoc — 3T0

CaMOIIPOU3BOJIBHBIN MPOLIECC NEPEX0/1a MOJIEKYJI PACTBOPUTENIS YEPE3 MOTYIPOHULIAEMYIO
MeMOpaHy U3 pacTBopa ¢ O0JIblIEH KOHIIEHTpaLMENd B pacTBOP C MEHbIIEH KOHIIEHTpaluen
CaMONPOU3BOJIbHBIN MPOLIECC NEPEX0/1a MOJIEKYJI PACTBOPUTENIS YEPE3 MOTYIPOHULIAEMYO
MeMOpaHy U3 pacTBOpa C MEHBIIEH KOHIIEHTpAIMEil B pacTBOP ¢ OOJBIIEH KOHIIEHTpaIuen
CaMOIPOU3BOJIbHBIN MPOLIECC NEPEX0/1a MOJIEKYJI PACTBOPEHHOIO BEILIECTBA YEpe3
MOJTYIIPOHHUIIAEMYIO MEMOpaHy U3 pacTBOpa ¢ OOJIBIICH KOHIICHTPAIMEH B paCTBOP C MEHBIICH
KOHIIEHTpaluein

CaMOIIPOU3BOJIBHBIN MTPOLIECC NTEPEX0/1a MOJIEKYJI PACTBOPEHHOIO BEILIECTBA Yepe3
MOJYTIPOHUIIAEMYIO MEMOpaHy U3 pacTBOpa C MEHbIIIEH KOHIICHTpAIMeH B pacTBOp ¢ OonbIeit
KOHIIEHTpalHen

[ToBbllIeHNE TEMITEPATYPHI KUTIEHUS U IIOHM>KEHUE TEMIIEPATYPHI 3aMEP3aHUS PaCTBOpA IO
CPaBHEHUIO C PACTBOPUTEIEM ITPONIOPLIUOHATIBHO

MOJISIPHOM KOHIIEHTpAllMd PaCTBOPEHHOTO BEILIECTBA

MOJISIPHOM KOHIIEHTPALMX SKBUBAJIEHTA PACTBOPEHHOIO BEILIECTBA

MOJISITIBHOM KOHIEHTPALMKU PACTBOPEHHOTO BEIIECTBA

MOJIBHOU JI0JIE PACTBOPEHHOTO BEIIECTBA

[IpenensHO pa30aBICHHBIC PACTBOPHI — ATO

CUCTEMBI, 00pa3yIoIUe B pe3yIbTaTe CaMOIPOU3BOILHOTO PACIIPEICIICHHSI
pPacTBOPEHHOTO BEIIIECTBA B PACTBOPHUTEIIE

CUCTEMBI, B Iporiecce 00pa3oBaHUs KOTOPBIX OTCYTCTBYIOT TEIJIOBBIC M 00hEMHBIE

3P PeKThI

CUCTEMBI, B KOTOPBIX KOHIICHTPAIIHS PACTBOPEHHOTO BENIECTBA OSCKOHEYHO MaJia
CHCTEMBI, B MPOIIecCe 00pa30BaHUsl KOTOPBIX BBIICISACTCS WM MOTJIOMIACTCS TEIIOTa U
H3MEHSAETCA 00BEM

Ocmotuueckoe naBieHue B ypaBHeHuu Bant-I'odda nmponopunonanbHo
MOJIBHOM J10JI€ PACTBOPEHHOT'O BEIIECTBA
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MOJISITIbHOM KOHIEHTPALMU PAaCTBOPEHHOT'O BEIIECTBA
MOJIIPHOM KOHIEHTPALlMU PaCTBOPEHHOTO BEILECTBA
MOJIIPHOW KOHLIEHTPALlMU 3KBUBAJIEHTa pACTBOPEHHOTO BEILLIECTBA

3akoH pasBenenus OCTBaIbAa s CIAOBIX AJIEKTPOIUTOB OMUCHIBACTCS (POPMYIIOif
Kuye. =0 - C

K, = o’ - C

Kpe.=(1+a)-C

Kuye. =(1-a)-C

Bemnmunna Ky,o = [H'] - [OH] Ha3bIBaeT

BOJIOPOJHBIM MOKa3aTeIeM
MIPOU3BEICHUEM PACTBOPUMOCTH BOJIBI
MOHHBIM MPOU3BEICHUEM BOJIbI
KOHCTAHTOH JUCCOIMALIMN BOIBI

KucnorHocTh (OCHOBHOCTB) pacTBOPOB IPUHSTO BHIpaXKaTh Yepe3 BOJOPOAHBIN nokaszaTens (pH),
paccuuThIBaeMEIil o Gpopmyie

pH=1g [H']

pH=—1Ig [H']

pH=-1g [OH]

pH=-1In[OH]

Crenens muccounanuun CH3COOH wmensbIe B pacTBope
+0,1 M

0,01 M

0,001 M

0,0001 M

MaxkcumanbHas 1moJjie3Hasi paboTa ralbBaHHUECKOTO JIEMEHTA MPH MOCTOSIHHBIX TEMITEpaType U
JAaBJICHUU paBHA

AG = -n-F E,f

AU = —H'F‘Egz[c

AG = —l’l'F‘EgﬂC

AU = -n FEF

Ecnu ranpBannyeckuit aneMeHT paboTaeT caMOMpOU3BOIBHO, TO KakoB 3Hak DJ[C snemenTa?
OTPHULATEIbHBIN

MTOJIOKUTENBHBIN

3aBHCHUT OT KOHLIEHTPAIIMHU BEILIECTB

ANEKTPOABMKYIIAs CUJIA PABHA HYJIIO

Yro HaszpiBaeTcsa ctanaaptHon DJ1C?

OJIC ranbBaHMYECKOTO 3JIEMEHTA, COCTOSIIIETO U3 JIBYX CTAHJIAPTHBIX JIEKTPOJOB
OJ1C ranpBaHMYECKOTO 3JIEMEHTA, BKIFOYAOIIET0 CTAaHAPTHBIA BOJOPOIHBIN 3JIEKTPO/
MaKCHUMaJIbHOE HANPSHKEHNUE TAThbBAHWYECKOTO AJIEMEHTA

MUHHUMAJIbHOE HaNPSKEHUE TaJIbBAHUYECKOTO 3JIEMEHTA

Kakoli a1eKTpo/ Ha3bIBAaeTCs B ralbBAHMUYECKOM DJIEMEHTE KaTOJI0M?
JIIEKTPOJ, Ha KOTOPOM IPOUCXOAUT MPOLECC OKUCICHUS

JJEKTPOJI, HA KOTOPOM IIPOUCXOIUT IIPOLIECC BOCCTAHOBIIEHUS
OTPHLIATENIBHO 3aPSKEHHBIN 3JIEKTPOL
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9JICKTPOA, MacCa KOTOPOTO YMCHBIIIACTCA

Kakas peakius mpoTekaeT Ha MOJIOKHUTEILHOM 3JIEKTPOIC TAIbBAHMYECKOTO dJIeMeHTa?
OKMCIJIEHUS

BOCCTaHOBJICHHS

oOMeHa 3JIeKTPOHAMU

oOMeHa MOHAMM MeTajljia

3aBUCHMOCTh TIOTEHIMAIA AJIEKTPO/Ia OT KOHIIEHTPAIIMY WIH aKTUBHOCTH HOHOB B PacTBOPE
OTIpeIeIIIeTCsl ypaBHEHUEM

®dapanes

Bant-T'odda

['n66ca

Hepucra

CKOpOCTB XHUMHYCCKOH PE€aKK BBIYHUCIAIOT 110 YPABHCHHUIO

v==dn/dt
v=—-dV/dz
v = +dc/dV
v==dc/dt

YeM 0OBACHUTH MOBEIIIIEHUE CKOPOCTH pCaKIMU TP BBCACHUU B CUCTEMY KaTaJIn3aTOpa
YBCIMUYCHUECM SHCPTHUU aKTUBAIIUU

YMCHBIICHUCM DHCPI'UH aKTHBATUN

YBCIIMUCHUCM CpCIIHGfI KHHETHYCCKOM OHCEPTHUU MOJICKYJI

YBCIMUYCHUECM YHCJIa aKTUBHBIX YaCTHUIL

EnuHMIa H3MEpPEHUS CKOPOCTH XMMHYECKON PeaKIHH
MOJIB/II * C

1 - ¢/ MOJb

MOJIb - J1/ C

71/ MOJIB * C

3HeprI/IIO dKTHUBalluu XUMHUYECKOU pCaKu MOKHO paCCUUTATh U3 YPABHCHUSA
InKki/ko = E*/R - (1/Ty + 1/T»)
+nk1/k2:E*/R'(1/T1—1/Tz)
Inki/ks = E*/R - (1/Ts — 1/Ty)
In ki /ky = E*/R(I/T2+1/T1)

Ecnu sHeprus aktuBanuu npsimoit peakiuu E1* | a oOpaTtHO# peakiun — cooTBeTcTBeHHO Eo*, TO
TEII0BOM 3P PEKT peakiuy paBeH

AH = El* — Ez*

AH = Ey* — Ei*

AH = E* + Ey*

AH = E;*/Ey*

ypaBHCHI/IC ApEpeHMyca C YYCTOM TCOPUH AKTHUBUPOBAHHOI'O KOMIIJICKCA BbIPAXKACTCA
*|RT

k = P-Z-e

kK = P-7-cEIRT
k = B -FRT
k = 7-gEIRT



Ocmotnueckoe nasienue kposu 740—780 klla. 3naueHne MOJIIPHON KOHIIEHTPALIMU TIIOKO3bI B
pacTBope, U30TOHMYHOM KPOBHU MPHU 37°C, Haxoxures B npeaenax

0,10-0,15

0,15-0,20

0,20-0,25

0,25-0,30

Boruucnuts crenens auccoruanuu 0,05 M pacTBopa yKCYCHOM KMCIIOTBI, €CIIU yAeJIbHas
3IIEKTPOIIPOBOAHOCTB 3TOT0 pacTBopa pasHa 370 + 10° Cwm/em, a A, (HY) = 349,8 Cm-cM?/MOIIB; Aoy
(CH3COO ) = 40,9 Cm*cM?/MolTb

0,019

0,025

0,029

0,015

BbIunCIIHTS BenHuuHy pa6otsl B Buae AG (B kJIK) MEIHO-MapraHIIEBOrO TalbBaHUYECKOTO
snementa, ecim Eovn” Ivn® = —1,180 B; E%c,2*/c® = +0,337 B

(-73)

(-146)

(+73)

(-293)

[Morenuuan (B B) cepeOpsnoro snekrpoaa npu temneparype 25°C, omyIieHHoro B pacTBOp €ro
COJIM C aKTHBHOCTBIO HOHOB AQ" 0,1 MOIB/11, paBeH (EOAg+ 1ag = 0,80 B)

0,82

0,78

0,74

0,71

Cxopoctb npsimoit peakuuu B cucteme 2NOgy + Clyy <> 2NOCly npu yBenmumyeHun
KOHIICHTpaIliu XJiopa B 3 pa3a, a okcuza azota (l1) B 2 paza

yBEIHUHTCS B 4 pa3a

yBEJIUYUTCS B 8 pa3

yBesnuuuTcs B 12 pasa

yBEJIUYUTCS B 6 pa3

3 cemectp «Kossiouanas xummsi»

JInodoOHBIE KOITIOUTHBIE PACTBOPHI — ITO

o0paTuMbIe CUCTEMBI, 00pa3yoluecs B pe3yIbTaTe CaMONPOU3BOIBHOIO TUCIIEPIUPOBAHUS YACTHUIL
JUCTIEpCHOM (a3bl B JUCIIEPCUOHHOM cpesie

HEoOpaTUMBbIE CUCTEMBI, [ 00pa30BaHMs KOTOPBIX TpeOyeTcs 3aTpaTa padoThI

HEOOpaTHMBIE CUCTEMBI, 00pa3yIONIHecs B Pe3yJIbTaTe CaMOIIPOU3BOJIILHOTO JUCIIEPTUPOBAHHS
YaCTHI] TUCTIEPCHOH (a3bl B TUCIIEPCHOHHON cpesie

o0paTHMBIE CHCTEMBI, U 00pa30BaHUs KOTOPHIX TpedyeTcs 3aTpaTra paboThl

B nrodunpHBIX KOJIJIOUIHBIX PACTBOPAX B3aWMOAEUCTBHE MEX]y YACTHUIIAMH TUCIIEPCHOM (a3bl U
JIHCTIEPCUOHHOM Cpenon

SIPKO BBIPAXKEHO

OTCYTCTBYET

HE UMECT 3HAUYCHU A

BBIPAKEHO HE3HAUUTEIHHO.
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IMentusanust — 3To

pacTBOpPEHHE COJIeH B PACTBOPHUTEIIE C MMOMOIIBIO MENTH3aTOpa
oOpa3zoBaHue Tems

JUCTICPTUPOBAHUE CBEKEIIOYICHHBIX OCAIKOB C TIOMOIIBIO MENTH3aTOPa;
MEXaHUYECKOE JUCIIEPTUPOBAHKE C IIOMOIIBIO CIIEIIHATBHBIX YCTPOHCTB

KoH1eHCalnOHHBII METO/T ITOIyYeHUs! KOJUIOUIHBIX PACTBOPOB - 3TO

IIOJIy4EHHUE T€TEPOreHHOM CUCTEMBI U3 TOMOI'€HHOM B pe3yJIbTaTe acCOLMAlUU MOJIEKYJl, aTOMOB
WM NOHOB B 0oJiee KPYIHBIE arperarbl

MEXaHHYECKOE U3MEIbUECHUE YACTHI] TUCTIEPCHON (a3bl

pacTBOpPEHHE TBEPABIX, KUAKUX WUIIM ra3000pa3HbIX BEIIECTB B XKUAKOU cpeie

OCTOPOKHOE BBIIIAPUBAHUE KUAKOCTH U IOJYYEHUE CYXOr0 OCTaTKa

['ereporeHHas cuctemMa, COCTOSIIAS U3 )KHUIKOW JUCIIEPCHON (ha3bl M ra3000pa3HON JUCTIEPCUOHHON
cpenbl, Ha3bIBaeTCsA

AMYJIbCUEH

(93 (0)

CyCHEeH3Uen

a’po30J1eM

CenuMeHTalHs — 3TO

B3aMMO/ICHCTBHE YaCTHII C 00pa30BaHUEM KPYITHBIX arperaTton
OTTAJKWBAHUE YaCTHUII APYT OT APyTa

CIIOCOOHOCTB YaCTHI] HAXOINUTHCS BO B3BEIIEHHOM COCTOSIHUH
OCeaHNe YaCTHIL O IEHCTBHEM CHIIBI TKECTH

IIpu yBennueHnu TeMIIepaTypbl BEIUNYMHA TIOBEPXHOCTHOI'O HATSYKEHUS KUIKOCTEH YBEIIMUMBACTCS
YMEHbIIAETCA

HE U3MEHSETCSA

JKUJIKOCTH HE 00J1aJat0T TOBEPXHOCTHBIM HATSHKCHHUEM

BriGepute BepHOE yTBEpKACHUE

yeM OOJIbIIIe SHEPTUS MEKMOJICKYISIPHBIX B3aUMOICHCTBUN, TEM MEHBIIIE BEINYNHA
MMOBEPXHOCTHOT'O HATSKEHUS

YEM MEHbBIIE YHEPTIUS MEKMOJIEKYIJISIPHBIX B3aUMOJICVCTBUM, TEM MEHBIIE BEIUYMHA
MMOBEPXHOCTHOT'O HATSYKEHUS

BEJINYMHA TOBEPXHOCTHOTO HATSKEHUS HE 3aBUCUT OT DHEPTUHU MEKMOJIEKYIISIPHOTO
B3aNMOJICHCTBHS

HET BEPHOT'O YTBEPKIACHUS

HpI/I YBCIMYCHHUU TCMIICPATYPhI BEJIMUNHA MOJIHOM HOBCpXHOCTHOfI SHEPTHUHN JKUIKOCTEHN
YBCINYNBACTCA

YMCHBIIACTCA

HEC U3MCHACTCA

KHUAKOCTH HE o6na;[a10T IMOJTHOM HOBCpXHOCTHOﬁ 3HepFI/IeI71

VYpaBuenue ['n06ca-I"enpbMrosbIia Mo3BoJSET PACCUMTATH
HOBerHOCTHOe HATsKCHHUC
NOJIHYIO NOBEPXHOCTHYIO SHEPTUIO
TennoTy 06pa3oBaHMA NOBEPXHOCTH
TemMnepaTypHbIi KOIPPULMEHT NOBEPXHOCTHOTO HATAXKEHUS
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Enunuiieit usmepenus BETMYMHbBI TOBEPXHOCTHOTO HATsHKEHUS B cucteme Cu
Jx/m

H/m?

Jhx/M*

Jx/K-monb

[Totepst arperaTuBHOI YCTOWYUBOCTU B TMO(OOHBIX TUCHIEPCHBIX CUCTEMAaX BhI3BaHA
HEIOCTaTKOM ITOBEPXHOCTHOM SHEPrUU Ha IpaHuIle paszzaena a3z

U30BITKOM MTOBEPXHOCTHOM YHEPTUU Ha IpaHUIIe pa3nena a3

BBICOKON TOBEPXHOCTHOM aKTUBHOCTBIO YaCTHUII

BBICOKOH JHMCIIEPCHOCTHIO YACTHII JUCTIEPCHOU (pa3wl

Meton Pebunnepa, HCIIOIb3yeMbIid JUIsl OTIpeIeIeHUs] TOBEPXHOCTHOTO HATSKEHUS )KUKOCTEH,
OCHOBAH Ha U3MEPEHUU

MaKCHUMaJIbHOTO JIaBJICHUS My3bIpbKa BO3/yXa, IPOOMBAIOIIETO MOBEPXHOCTHBIN CIIOH KUAKOCTH
CUJIBI OTPBIBA IIPOBOJIOYHOT'O KOJIBLIA OT IIOBEPXHOCTH JKUIAKOCTH

BBICOTBI ITOJAHATHUSA KUAKOCTH B KaITHJUISIPE

YKCJIa Kalelb )XUIKOCTH, BEITEKAIOIIMUX U3 CTAIarMOMETPA

CTaJIaFMOMeTpI/I‘leCKI/Iﬁ MECTOA, HCHOJ’ILSy@MHﬁ 1A OIIPCACICHHA ITIOBEPXHOCTHOI'O HATAKCHUA
)KI/I[[KOCTCﬁ, OCHOBAH Ha UBMCPCHUU

MaKCUMAJIbHOT'O JaBJICHHUS ITY3bIpbKa BO3AYyXa, np06HBa}0mero HOBerHOCTHHﬁ cJion KHUAKOCTHU
CHJIBI OTPBIBA ITPOBOJIOYHOI'O KOJIbIIA OT ITOBCPXHOCTH KUAKOCTU

BBICOTBI HOAHATHA ) XKUJAKOCTH B KAITUJIIIAPC

qHuCjia Kalcjib ) XUIKOCTU

H3M€p$[$[ BBICOTY MOJAHATHUA )KUAKOCTU B KAITUJIIAPE, MOKHO ONIPCACINTD
BCJIIMYUHY aﬂC0p6I_[I/II/I

BCJIIMYMHY aATrC3UNn

MOJIHYIO ITIOBEPXHOCTHYIO SHCPIUIO

IMMOBEPXHOCTHOC HATAKCHUC

MoBEPXHOCTHO-aKTMBHbIM BELLECTBOM MO OTHOLUEHUIO K BOAE ABAAETCA
aMMHOYKCYCHaA KMcioTa

6yTMAamMmH

rANUEepUH

caxaposa

HauOonp1iell TOBepXHOCTHON aKTUBHOCTBIO 00J1a/1a€T CIIUPT
nponanoi-1

METaHOJI

Oyranon-1

3TAaHOI

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

U3 JABYX JHOQUIBHBIX YacTen

u3 rupo@oOHON U THaAPOdUIBLHON YacTel

Jr00bIe OpraHUYECKHE MOJIEKYJIbI
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Kputnyeckast KOHIIGHTpaLKsl MULIEIIO00pAa30BaHU — 3TO

MakcuMalibHas koHueHTpauus [IAB B pactBope

KoHueHTpauus [IAB, npu KOTOpoii Bce MOJIEKYIBI HAXOATCA B 00beMe (a3bl
koHueHTpauus [TAB, npu KOTOpoii Bce MOJIEKYIJIbl HAXOASTCS B TOBEPXHOCTHOM CIIO€
MUHUMAaNbHAst KoHIleHTpanus [IAB B pacTBope, pu KOTOpOi 00pa3yroTCs MULICIUTBI

K ITAB orHOcATCS BelecTBa, 001agarolIne

HOJIOKHUTEIBHOMN MOBEPXHOCTHOMN aKTUBHOCTBIO U OTPULIATEIILHOM aicopOLueit

OTPHULATENIHOM TOBEPXHOCTHON aKTUBHOCTBHIO U IIOJIOKUTEIILHON afcopouuei

HOJIOKHUTEIBHOMN MMOBEPXHOCTHON aKTUBHOCTBIO U MOJIOKUTEIBHOM afcopOuen
OTPHIIATEIbHON MOBEPXHOCTHOW aKTUBHOCTBIO M OTPHUIIATEIBHOM afcopOrue

VpasHenue [1InnkoBcKoro Belpaxaercs
o =op —a-In(l - bc)
o =09+ a-In(l + bc)
o= 09— a-In(l + bc)
o= o0p *+ a-In(l — bc)

Cornacno npaBuny Hroxno-TpayOe, TOBEpXHOCTHASI aKTUBHOCTH C YBEITUUCHUEM JJIUHBI
YIJIEBOAOPOAHOTO paaukaia Ha ogny CHo- rpynmy

yBenuuuBaercs B 3,2 pasa

ymeHblaercs B 3,2 pa3a

HE U3MEHSETCS

U3MEHSETCS HE 3aKOHOMEPHO

[To OTHOIICHHUIO K BOJIEC HE SBJISCTCS MOBEPXHOCTHO-AKTUBHBIM BEIIECTBOM
MacJIssHasi KUCJIOTa

rekcatoin-1

6-aMHHOTeKCaHOBasI KUCIIOTa

oJieaT HATPUs

KKM —st10

MaKkcUMaJibHasi KOHIIeHTpaIlus kojutougHoro [TAB, npu koTopoit 00pazyroTcst MUIIEIUTBI
MUHUMAaJbHAs KOHIIEHTpalus KomonaHoro [TAB, mpu koTopoit 06pa3yroTcs: MUIIEIIIBI
MUHHUMAaJIbHAsI KOHIIEHTpanust KoyutonaHoro [TAB, mpu KOTOpoi KoaryJIMpyrOT MUTIEIUTBI
MUHUMAaJbHAs KOHIIEHTpalus KoutonaHoro [TAB, npu koTopoii HacTynaeT cTaduIn3amus
110¢hoOHOTO 30715

K noBepXHOCTHO-MHAKTUBHBIM BEIIECTBAM OTHOCHUTCS
oJieaT HaTpus

KapOOHaT HATpuUs

YKCYCHasl KHCIIOTa

STUJIOBBIN CITUPT

B cucreme «mossipHbIN afcopOEHT — HEMOSPHBINA pacTBopuTtenb — [IAB» Monexyinbr agcopbara

oOpaleHbl MOJIIPHOM YacThIO K MMOBEPXHOCTH a/1COPOEHTA
oOpallieHbl HEMOJIIPHOM YacThiO K TIOBEPXHOCTH aJIcOpOeHTa
OpPUEHTHPOBAHBI IPOU3BOJIBHO Ha MOBEPXHOCTHU a/IcOPOEHTA
oOpaleHbl MOJIIPHON YacThIO K PACTBOPUTEITIO

N3otepma aacopOuunu JIeHrMiopa xapakTepusyeTcsl ypaBHEHHEM
A=A, Kc/1l+ K¢
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A = K-
A Bcl/n
A=(c-c)"V/m

N3otepma aacopOrmm OpeitHamnxa XapakTepu3yeTcsl ypaBHEHHEM
A=A, -Kc/1+K-c

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

Oneat HaTpHs U3 BOJHOTO pacTBOpa OyaeT JydIle aJcopOupoBaThes
Ha aKTUBHUPOBAHHOM YTJIE

Ha CHJIMKarese

OJIMHAKOBO Ha YTIJIE M Ha CHJIMKaree

a1copO1Ms HE IPOUCXOAUT

dyHnamMeHTanpHOe ypaBHeHHE [ MOOCa yCTaHABIMBACT CBS3H MEKIY
MIOJIHOM MTOBEPXHOCTHOM 3HEPruei U TeMnepaTrypou

TEIUIOTOW 00pa30BaHUs IOBEPXHOCTH M BEITUIHMHOMN aJICOPOITUU
BE/IMYMHOM aAcopbLmm M NOBEPXHOCTHLIM HaTAXKeHMEM
NOBEPXHOCTHbIM HaTAXEHMEM U KOHLEHTpaumMen agcopbarta B pacTsope

VYKcycHast KHCIIOTa M3 BOJHOTO PacTBOpa OyJIeT Jiydiie aICopOnpoBaThCs
Ha CHJIMKaree

OJIMHAKOBO Ha YTJIE M Ha CHJIMKaree

a1copOIHs HE TIPOUCXOAUT

Ha aKTHBHUPOBAHHOM YTJIE

N3oTepma ancopOLK — 3TO 3aBUCUMOCTh

BEJIMUMHBI aJICOPOLIMH OT TEMIIEPATypPbl IIPU TOCTOSHHOM JIaBJICHUU

BEJIMYMHBI aJICOPOLIMU OT KOHIIEHTPALlUU BEILECTBA B PACTBOPE WJIU JIaBJICHUS Ta3a IPU MOCTOSHHON
TeMIeparype

KOHIIEHTPALlMH BEIIECTBA B PACTBOPE OT TEMIIEpPATyphl IIPH MOCTOSIHHOM BETMUNHE aICOPOIIUH
JaBJICHUSI ra3a OT TEMIEPATyphl IPU MOCTOSIHHON BEIMUYKHE a1cOpOLUn

[IpaBuno ypaBHUBaHUS NOJIpHOCTH Pebunaepa hopmynupyercs

BemecTBoO C MOXeT aicopOMpoBaTHCS Ha MOBEPXHOCTH pasjena a3 A u B B Tom ciydae, eciau
Hanuuue BemectBa C B MOBEPXHOCTHOM CJIO€ MPUBOIUT K CHHYKEHUIO MOJISIPHOCTEH 3TUX (pa3
HOJISIPHBIE a/ICOPOCHTHI JTydllle acCOPOUPYIOT MOJIIPHBIE aJIcCOPOAThI, a HEMOISPHBIE aJICOPOEHTH —
HENOJISIpHbIE aIcopOaTh

BemecTBO C MOXKeT aicopOMpoBaThCS Ha MOBEPXHOCTH pasjena a3 A u B B Tom ciydae, eciau
Hanuuue BemecTBa C B MOBEPXHOCTHOM CJI0€ IPUBOJUT K YBEIMUEHUIO MOJIIPHOCTEN ATHX (a3
BemecTBoO C MOXeT aicopOMpoBaTHCS Ha MOBEPXHOCTH pasjena a3 A u B B Tom ciydae, eciau
Hanuuue BemecTBa C B MOBEPXHOCTHOM CJIO€ MPUBOAUT K YPaBHUBAHUIO TOJISIPHOCTEN ATHX (a3

AncopOuust U3 pacTBOPOB HE MIPUMEHSIETCS

JUISL OYUCTKH KHUJIKOCTEH

JUTS KOHIIGHTPUPOBAHUS BENIECTB U3 pa30aBICHHBIX PaCTBOPOB
JUISL IOJTYYEHUS JIMOPHUIBHBIX THIIPO30JIeH

JUISL pa3/ieIeHus BEIIECTB

KoHcTanTa ancopOIrinoHHOT0 paBHOBECHS B ypaBHEHUH JICHTMIOpa XapakTepu3yeT
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SHEPrHUI0 B3aUMOJACHCTBHS afncopdara co cpenoit
€MKOCTb aJICOPOIIHOHHOTO MOHOCIIOS

SHEPTHUI0 B3aUMOJACHCTBHS afcopdara ¢ aicopOeHTOM
SHEPTHUI0 B3aMMOICHCTBUSI aJCOPOEHTA CO Cpeoi

JInotpomnHble psAabl — 3TO

PSABI MOHOB, COCTaBJICHHBIE B MOPSIIKE BO3PACTAHUS X CIIOCOOHOCTH CBSI3BIBATH CPEY
PSABI MOHOB, COCTaBJICHHBIE B MOPSIIKE YMEHBIICHUS UX CIIOCOOHOCTH CBSI3BIBATH CPENLY
PSZII HOHOB, COCTABJICHHBIE B MOPSIIKE BO3PACTAHUS UX 3aPSI0B

PSABI MOHOB, COCTaBJICHHBIE B MOPSIKE YMEHBIICHHS UX CIIOCOOHOCTH K aJICOPOLINH

[Ipu yBenmMueHUM TEMIIEPATYPHI C 20°C o 40°C IMOBEPXHOCTHOE HATSKEHUE IeKCaHa CHU3WIIOCH C
17,41 mIlx/™M* 10 15,24 mJTx/m%. Termora o6pa3zoBanus moBepxHocTH rexcana mpu 20°C B mJhi/m’
paBHa
26,85
28,24
31,79
34,18

[ToBepXHOCTHOE HATSKEHUE aHWJIMHA TTPU 37°C cocrasuser 39,99 M[[)K/Mz. TemnepaTypHbIi

K03 duimeHT moBepxHocTHoro HaTspkenus do/dT =— 0,1234 m/k/m?- K. TlonHast MMOBEPXHOCTHAA
sHeprust anmmHa pu 37°C B MJIk/M° paBHa

65,84

78,24

85,47

59,36

[Tpu u3ydeHun agcopOoUMK YKCYCHON KUCIOTHl HA AaKTUBUPOBAHHOM YTJIE MOJIYYEHBI CIECTYIOIINE
JaHHBIC: KOHIISHTpAIUs ajicopOaTa 1o axcoporuu paHa 0,1142 Moub/11, a mocie aacoponum —
0,0634 moub/i1, 00bEM pacTBOpa, U3 KOTOPOTO MPOBOJAT anacopOIuto, coctasisier 200 mii, a Macca
azcopOenTa paHa 3,0 r. Bennuuna aacop6muu A B MOJIB/T paBHa

0,0028

0,0034

0,0044

0,0056

2 mn pactBopa [TAB (;kuakoro Mpuia) cMemany ¢ 8 MJ BOJIbI ¥ OJIYYUJIM TIEHY 00beMoM 95 mil.
KpaTHOCTh NIEHBI paBHA

9,5

7,5

8,5

10,5

[Tpu yBenrueHNH KOHIIEHTPALUU U30MaCIITHONM KUCIOTHI B pactBope ¢ 0,125 mons/n 1o 0,250
MOJTB/JT IOBEPXHOCTHOE HATSHKEHNE CHU3HMIIOCH C 55,1 M}I}K/M2 1o 47,9 MJI)K/MZ. [ToBepxHOCTHAs
aktuBHOCTH [TAB B M/[-M/MoIb paBHA

0,0524

0,0776

0,0675

0,0576
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K kakomy snektpoay OynyT nepemenaTbes YacTuIbl 6erka npu asnekrpodopese B 0,001 M
pacTBope rUAPOKCUIa HaTpusl, eciu pH n3o3nekTpudeckoi Touku paBeH 4,6

K KaTofy

K aHOZlY

BHayaJle K KaToay, a 3aTeM K aHOAY

HE TepeMeIiaercs

benok ans0ymun ¢ pH uzosnexkrpudeckoit Touku, paBHoit 4,8, npu pH = 4,8 nBmxercs npu
anekTpodopese

K KaToay

K aHOZly

0CTaeTCsl HEeMOBUKHBIM

JIEHATYpUPYETCs

IIpouecc 3acTyiHEBaHUS yCKOpSAETCs IIpU
pH < pH u3o3nexkTprdeckoi TOUKU

pH > pH u3osnexrpudeckoi TOUKH

pH = pH u3osnexkTpudeckoi TOUKU
BenuuuHa pH He BimsieT

N3037eKTprudecKoe COCTOSTHIE OeKa — 3TO

COCTOSIHUE OEIKOBOI MOJICKYJIBI, TIPU KOTOPOM €€ MOJIOKUTEIIbHBIC U OTPUIIATEIIbHBIC 3apsi bl
B3aMMHO CKOMIICHCHUPOBAHBI

COCTOSIHUE OEJIKOBOI MOJICKYJIbI, IPU KOTOPOM €€ TIOJI0KHUTEIBHBIC U OTPULIATSIILHBIC 3aps/Ibl HE
CKOMITEHCUPOBAHBI

COCTOSIHUE OEIKOBOI MOJICKYJIBbI, IPU KOTOPOM YHCIIO KAPOOKCUIIBHBIX TPYIII PABHO YUCITY
AMHHHBIX TPYIIIT

COCTOSIHUE OEJIKOBOI MOJICKYJIbI, IPU KOTOPOM IIEITHAs MOJIEKyJia OejKa OyIeT CTPEeMUTHCSI
pa3BepHYTHCS

HabyxaHue, KOTOpOoe 3aKaH4YMBAETCs PACTBOPEHUEM IOJIUMEPA, HAa3bIBAETCS
CUHEPE3UCOM

TUKCOTPOIHUEN

OTPaHUYEHHBIM

HEOTPaHUYEHHBIM

Ha npouecc HaOyxaHus NOIUIIEKTPOIUTA HE BIUSET
TeMIeparypa

pH cpenst

IIPUCYTCTBHUE DIIEKTPOIUTOB

Macca UCXOIHOro MojJuMepa

HabGyxanue, koTopoe 3akaHUMBaeTCs 00pa30BaHUEM CTYAHEHN Ha3bIBAETCS
HEOTpaHHUYEHHBIM

OrpaHUYCHHBIM

TUKCOTPOITHBIM

CHHEPE3UCHBIM

Ecnu B monekyne 6enka 60mbIe KapOOKCHIIBHBIX TPYII, Y€M aMUHHBIX, TO pH n3031eKkTpryeckoi
TOYKH JIAHHOTO OeJTKa HaXOJUTCS

B KHCJIOHN cpefie

B LLIEJIOYHOM Cpee
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B HEUTpaJIbHOU cperie
NOT He 3aBUCHUT OT KOIMYECTBA KAPOOKCUIIBHBIX U AMUHHBIX I'PYII B MOJIEKYJe Oenka

Bs3k0oCTE XXUAKOCTENH — DTO

HANPSDKEHUE C/IBHTA, IIPUBOJISIIEE K TEUCHUIO KUIKOCTEH

KO3 PHUIMEHT TPOMOPIMOHATLHOCTH B YPAaBHEHUH DWHINTEHHA IS KUIKOCTEH
nedopMarius KUIKOCTEH

KO3 PHUITMEHT TPOMTOPIMOHATLHOCTH B ypaBHEHHH HbIOTOHA 1JI TEUSHUS KUIKOCTEH

VYpaBuenue I[lyazeiisns mo3BoisieT BHIYUCIUTD
paznyc 4yacTHIL 30515

CKOPOCTbH JIBH)KEHUS YaCTHUIL 30JI5
ANEKTPUUECKUN MOTEHIIMAN Ha YaCTUIAX 30JIs
BA3KOCTb 307151

VYpaBHeHue DUHIITEHHA YCTaHABIMBACT

JIMHEHHYIO 3aBUCUMOCTB BA3KOCTH KUIAKOM TUCIIEPCHOM CUCTEMBI OT KOHLUEHTPALUU JUCIIEPCHON
dazbl

HEJIMHEHHYIO 3aBUCUMOCTbD BA3KOCTH KMAKOM TUCIIEPCHON CUCTEMBI OT KOHLEHTPALUU AUCIIEPCHON
dazbl

JIMHENHYIO 3aBUCUMOCTB BA3KOCTH KUIAKOM TUCIIEPCHOM CUCTEMBI OT TEMIIEPATYPHI

3aBHCHUMOCTb BSI3KOCTH >KMJIKOM JUCIIEPCHON CUCTEMBI OT KOHLIEHTPALMH 3JIEKTPOIUTA

B YpaBHCHUU Hyaseﬁnﬂ o0BbeMHas CKOPOCTb TCUCHUS KUIKOCTHU
YBCIMYMUBACTCA C YBCIMYCHUEM BA3KOCTU

YBCIUMYUBACTCA C YBCIIMYCHUECM paZinyCa U JJIMHBI KAlIWJIApa

YMCHBIIACTCA C YBCIMUCHUCM painyCa U JJIMHBI KaITUJIJIApa

YBCIUYUBACTCA C YBCIIMYCHUEM paZInyCa U YMCHBIICHUCM JUIMHBI KaITUJLJIIpa

Bsi3kocTh sxuaKocTel U3MEPSIIOT ¢ HOMOILBIO
KaJIOpuMeTpa

BHUCKO3MMETpa

CTaJarMoOMeTpa

apeomeTpa

Peonorus nzyvaer

nehopMaluio TBEPAbIX TEN U TEUEHUE KHUIKOCTEN
JIIEKTPOKUHETUYECKUE SBIICHUS

YCTOWUYMBOCTb JUCIEPCHBIX CUCTEM
MuIe/I000pazoBaHue B pactBopax I1AB

Bszkocts xuakocrei uzmepsiercs B cucteme CI'C B
IIa - c

IT

ITa

H-c

K ontnuecknM cBoOiicTBaM KOJJIOMIHBIX CUCTEM OTHOCAT
CEINMEHTAIHIO
oITaJIeCIeHIINIO

nuddysuro
OCMOTHYECKOE JaBICHUE
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PaccenBanue cBeTa B KOJUIOMIHBIX CUCTEMaX U HAOIIOMAIOIIEeCs MPU STOM U3MEHEHUE OKPACKU
KOJIJIOMJa Ha3bIBAaCTCS

ceIMMEHTAaLUEN

duynauzanueit

oIajecIcHIINCH

®dnyopecueHuuen

Teoputo cBeTopaccesiHus co3/1ajl
Tunnans

®Dapanen

Paneit

Peiicc

B 30111X MHTEHCUBHOCTB PACCEIHHOTIO CBETA

IIPSIMO IIPONOPLUOHAIIBHA JIJIMHE BOJIHBI IAJAIOIIEr0 CBETOBOIO IIOTOKA

IIPSAMO MPONOPLMOHAIBHA YACTUYHON KOHIIEHTPALUU

HE 3aBHCHUT OT IOKa3aTesel NpeaoMIIeHUs TUCIIEpCHOM (a3bl U TUCTIEPCUOHHOM CpeJibl
00paTHO NMpPONOpIHOHAIbHA KBaApaTy 00beMa YacTULIbI

Oddexr Tungans 3akiodaeTcs B

JBUKEHUH YaCTHUII 30JIs1 B AJIEKTPUYECKOM T10JIe
KOAryJsiliiy YaCTHIL 30JIs1

CEIMMEHTAIlMU YaCTHIL 301151

paccestHuM CBETa YaCTULIAMU 30J15

VYpaBHeHue Panest ycTaHaBIMBaET CBSI3b MEXIY

MHTEHCHUBHOCTBIO PACCESIHHOT'O CBETA U YACTUYHOM KOHLIEHTPALIMEH 301151, BA3KOCTBIO CPENIbl U
TEMIIepaTypou

WHTEHCUBHOCTBIO PACCESTHHOTO CBETA M YaCTHYHOM KOHIICHTpAIUel 30715, 00beMOM YacTUIIBI U
JUTMHOM CBETOBOW BOJIHBI

MHTEHCHUBHOCTBIO PACCESTHHOTO CBETA U JJIMHON CBETOBOW BOJIHBI, BA3KOCTBIO U ITOKA3aTeIeM
IIPEJIOMIIEHUS CPEJIBI

WHTEHCHUBHOCTBIO PACCESIHHOIO CBETA U PAJINYCOM U ITOKA3aTelIeM IIPEIIOMIICHUS YaCTULIbI
JUCTIEpCHOM (a3bl U TemMIepaTypoi

Cpennuii KBaipaTUYHBIN CABUT SBISETCS

KOJIMYECTBEHHOM XapaKTEPUCTUKON YCTOMUMBOCTU KOJUIOUTHON CUCTEMBI

KOJINYECTBEHHON XapaKTEPUCTUKON OPOYHOBCKOTO JIBHYKCHHS

KOJIMYECTBEHHOMN XapaKTEPUCTUKON MEKMOJIEKYIISIPHBIX B3aUMOJIECUCTBUN B KOJUIOUAHBIX CUCTEMAX
KOJIMYECTBEHHOM XapaKTEPUCTUKOMN ANEKTPOCTATUYECKUX B3aUMOJCHCTBUI B KOJUIOMAHBIX CHCTEMAX

Yron cMauuBaHUS pacCUUTHIBAIOT 110
ypaBHeHUo J{rompe

3akony FOHra

ypaBHeHUIO Panes

3akoHy ['eHpn

VYpaBHeHue J[ronpe mo3BoJIIeT pacCuynuTaTh
paboTy Kore3uu

paboTy anare3uu

KpaeBoH yroi
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paboTy cMayMBaHUs

MonexynsipHOe MPUTSHKEHUE MEXK]Ty TTOBEPXHOCTSIMHE JIByX COIPUKACAIOMINXCS (a3 Ha3bIBACTCS
KOore3HueH

CMauMBaHUEM

aaresuen

AncopOumeit

[TpuTsoKkeHNEe aTOMOB, MOJICKYIT, HOHOB BHYTPH OTACIBLHOUN (pa3bl HA3BIBACTCS
KOoTre3HueH

aaresueu

azicopOruent

MOBEPXHOCTHBIM HATSKCHHEM

B3aumoseiicTBre KUAKOCTH C KUIKOCTHIO WU TBEPABIM TEIIOM MIPH HATMYUH TPEX
HECMEIIMBAOIIUXCS (a3, OHA U3 KOTOPBIX BO3YX, Ha3bIBACTCS

JecopOorueit

azicopOruent

aaresueu

CMaYyuBaHHEM

KpaeBoii yros MO>XHO BBIYMCIIHUTD 110 3aKOHY
KOnra

Bant-Todda

Paynsa

®duka

DNEeKTPOKMHETUYECKUI TTOTEHIIUAN — 3TO
IIOTCHIMAJI TCUCHU S

MOTEHIIMAJ OCeIaHUS

noTeHIman nudQy3Horo cios
MOTEHIIMAJ Ha TJIOCKOCTH CKOJBXKEHHS

HoHbl, nepBbIMHU a1cOpOHUpYIOLIMECs Ha MOBEPXHOCTH TBepIoi (a3bl mpu oOpazoBanuu [15C,
Ha3bIBAIOTCS

uoHamu UG Hy3HOro cos

IPOTHBOMOHAMHU

MOHaMH aJICOPOLIMOHHOTO CIIOS

MOTEHIMAIIONPEIEIISTFOIMMA HOHAMHU

JI3eTa-nmoTeHIMal He 3aBUCUT OT
TEeMIIepaTyphl

JIABJIEKTPUYECKON MPOHUIIAEMOCTH CPEIBI
BBEJICHUS DJIEKTPOIUTOB

paanyca 4acTHUIl KOJUIOUTHON CHCTEMBI

JIBOIHOM 3nIeKTpUUecKHii cioi oOpa3yercs B pe3ybTaTe

BO3/JEICTBUS 3JIEKTPUUECKOI0 NOJIS HA IUCIIEPCHBIE CUCTEMBI

npolecca MOBEpXHOCTHON MOHM3ALNY WM W30MpaTeabHOM aicopO1ny HOHOB
T y3un HOHOB

npolecca KoaryJsiuu Ipy BBEJIEHUU 3JIEKTPOJIUTOB
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K 351eKTpOKHHETHYECKIM CBOMCTBAM JIUCIIEPCHBIX CUCTEM OTHOCAT
OTIAJICCIICHITHIO

T py3uro

HOTEHIINAI TEYCHHS

ANEKTPOIHAIN3

JIBOHOM 2JIEKTPUYECKHIA CTI0M HE 00pa3yeTcsi B pe3yabTaTe
mpolecca rnepexoa 3apsHyKeHHBIX YaCTHUI] U3 OJHOU (hasbl B APYTYIO
nporiecca n30upaTeabHOi acopOIIMi HOHOB Ha MOBEPXHOCTH YACTHII
npouecca 1ud}y3un HOHOB K MOBEPXHOCTU YaCTHUIL

nporecca acopOoLMK HEAUCCOLUUPOBAHHBIX MOJIIPHBIX MOJIEKYJI

K a5eKTpoKHHETUYECKUM CBOMCTBAM JUCHIEPCHBIX CUCTEM HE OTHOCST
3IEKTPOOCMOC

MOTEHIUA CEIUMEHTAIII

MOTEHILIUAJ TeYCHUS

AIIEKTPOANATIN3

IIpaBuno Kéna ucnonb3yercs mis

onpeaeneHus Toamuuel J[9C

pacyeTa 3JIeKTPOKHHETHYECKOTO MOTEeHIINAIA

ompezieNieHus 3HaKa 3apsjia MOBEPXHOCTeH conpukacaromuxcs a3 npu odbpazoBanuu JJ9C pacuera
noteHnuana Tup@y3Horo ciost

YacTuupl IIIMHBI TP KOHTAKTE ¢ BOJOW 3apsKEHBI
II0JIO’KUTENBHO 110 IpaBuily Kéna

OTpHLIATENIBHO 110 NpaBuily Kéna
JEKTPOHENTPaIbHBI

IIOJIOKUTENBHO 110 Teopun IlItepHa

DnekTpodopes — 3To

nepeMenieHre CPeIbl B DJIEKTPUIECKOM T0JIe OTHOCUTEIHLHO HEMOIBIKHOM JucTepcHOM (a3bl
NepeMeIICHIE TUCTIEPCHOM (a3bl B AJICKTPHUECKOM I10JIE OTHOCUTEIIBHO HETIOABMKHON
TUCTIEPCUOHHON CPeIbI

MepPEeMEICHHE B AJICKTPHUECKOM I10JIe TUCTICPCHOM (pa3bl U JUCIIEPCUOHHOMN Cpeibl OJTHOBPEMEHHO
BO3HHUKHOBEHHE Pa3HOCTH MOTEHIMAIOB MPU OCAXKACHUH YaCTHII JUCTIEPCHOM (ha3bl

DIEKTPOOCMOC — ITO

NepeMeLIeHHE CPEIbl B JIEKTPUUECKOM I10JI€ OTHOCUTEIBHO HEMOJABUKHOM JucnepcHOM (a3bl
nepeMeleHle JUCTIepCHOM (a3bl B 3JIEKTPUUECKOM I10JI€ OTHOCUTEIBHO HETIOABUKHOMN
JUCIIEPCUOHHON Cpeibl

nepeMeleHHe B AJIEKTPUUECKOM T0JIe JUCTIEPCHOM (ha3bl M JUCTIEPCHOHHOM Cpeibl OTHOBPEMEHHO
BO3HHKHOBEHHE PA3HOCTH MOTEHIMAJIOB IIPU TEYEHUH KHUJIKOCTH Yepe3 OPUCTOE TEIO

Kak 3apspkena yactuna 305 cyiabpuaa cepedpa, NoIy4eHHOTO IPHU B3aUMOJICHCTBUH CyIb(uaa
HATpHs C HUTPATOM cepeOpa, M HaxOJsAIasics MpH N30BITKE pacTBOpa Cyabhuaa HaTpus?
OTPHIIATENBHO, T.K. MOTEHIINAJIONPEISISTIONIMHA HOHAMU SIBIISTFOTCS HOHBI NO3~
HOJIOKHUTEIBHO, T.K. TOTEHIUAIONPEAEISIOIINMU HOHAMHU SIBJISIFOTCS HOHBI AQ

OTPHIATEIBHO, T.K. TOTCHIIHATONPEICIIOIIMA HOHAMH SBISIOTCSH HOHBI S2

HOJIOKHUTEIBHO, T.K. TOTEHIUANONPEAEIAIOIINMU HOHAMHU ABISIOTCS HOHBI Na

KO&FYHI/IPYIOH_II/IM JIeficTBHEM O6J'IaﬂaeT HOH JJICKTPOJINTA
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3apsJ KOTOPOTO IPOTUBOMOJIOKEH 3apANY KOJJIOMIHON YaCTULIbI
OJIHOTO M TOTO XK€ 3HaKa C 3apsI0M KOJUTOMIHON YacTHUIIBI
paanyc KOTOporo 0obIie

paaryc KOTOPOTrO MEHBIIIE

30116 THAPOKCHIA MeU TIosTydeH rpu qobasiennn 0,005 M pactBopa HUTpata Meau kK u30bITky 0,01

M pactBopa ruapokcuna Hatpust. Kakoil U3 31eKTpoIUTOB P KOATYIISLUU 3TOTO 301 OyAeT
O6J'IaI[aTB HaI/I6OJ'II:>H_II/IM Imoporom KO&FYJ'IHHI/II/I?

Nay [Fe(CN)e]

FeCI3

Ca(NO3)2

NaBr

Koarynupyroiee aeiicTBHe HOHA-KOAryJITHTa TeM OOJIbIIE, YeM
MEHBIIIE €ro 3apsi

OoJIbIIIe €ro 3aps

0oJIbIIIe €ro paanyc

MEHBIIIE €T0 PAIHYC

Koarynupyromiee 1elicTBUE 3JIEKTPOIUTOB ONPEAEIISIETCS PABUIOM
ITanera — ®asnca

lyneue — lN'apau

Pebunnepa

Hokio — Tpaybe

K BemecTBam, crmocOOHBIM BBI3BATh KOATYIISIIIUIO JTMO(OOHBIX CUCTEM, OTHOCST
MMOBEPXHOCTHO-aKTUBHBIC BEIIECTBA

BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS

AIEKTPOIUTHI

HEDJIEKTPOJIUTHI

HanMeHbIIMM mOpOroM KOaryJsisiiiuy AJ1s 307151 HOAUa cepedpa C MOJIOKUTENBHO 3apsKEHHBIMU
gacTUIlaMH 00J1aJaeT AIIEKTPOITUT

HUTpAT KaJTus

cynbdat Kamus

XJIOpUJ ATFOMUHUSA

docdar HaTpus

Uewm 3aBepiaetcst mpoiiecc ObICTpOl Koarymsiuu?

BBIMA/ICHUEM OCaJIKa U3 YaCTHUIl JUCTIEPCHOM (ha3bl

cTabunu3anuei KOJIJIOUTHOW CUCTEMBI

oOpamieHueM ¢a3

00pa3oBaHHEM JIBOIHOTO JIEKTPUUYECKOTO CII0SI Ha YaCcTULAX TUCIEPCHON (a3bl

J1J1st TOBBIIIIEHUST YCTOMYMBOCTH 307151 TUIPOKCH/IA JKeJle3a K KOaryJIsaiuu JOOABISIOT
pPacTBOP CUIILHOTO JIEKTPOIUTA

pacTBOp caboro AIEKTPOIIUTA

pPacTBOP BBICOKOMOJIEKYJIIPHOTO COETMHEHNUS

ATHUJIOBBINA CITUPT
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OO0pa3zer] CHHTETUYECKOTo Kaydyka Maccoil 12,35 r Belepaiu B TedeHne 24 yacoB B TOIYOJIE MIPH
25°C. Tocne BBIZICP)KKH B PAaCTBOPHUTEJIE €r0 Macca ctaia paBHoi 33,76 r. CreneHb HaOyXaHUS
Kayuyyka B % paBHa

162,5

173,4

217,1

273,4

Bpema ncreueHma 3ona ruapokemaa xenesa (lll) us kanunnapHoro BUCKo3MMeTpa npu 22°C
coctasnnaet 28,1 ¢, a Boapl — 27,2 c. [INOTHOCTb UAKOCTEN NPUHATb paBHbiMK 1,0 r/mn. BaskocTb
Boabl 1,005 cll. BaskocTb 3014 npu 22°Cecn paBHa

1,038

1,042

1,032

1,047

Jlist Hagana ObICTpoi Koarymsiiuu 15 mut 3051 ruapokceuaa xenesa (111) tpedyeres 2,0 mr - 0,001
M pactBopa rexcarnmranopeppara (I1I) kamus. TTopor Koaryasiuu 3TOro IEKTPOIUTA B MOJIB/T
paBeH

0,000052

0,00012

0,00013

0,00052

Bprunciuts paanyc B CM caMOil MaJIEHbKOM YaCTULbI CYCIIEH3UU OKCHIA ATFOMUHUS B BOJIE, €CIIN
BBICOTA CJIOSI CYCTICH3UHU HAJ| YallleYKON paBHa 8,5 CM, MaKCUMAaJIbHOE BpeMs MPOXOKACHHS ITOTO
pPacCTOSHUS YaCTUIIAMU /10 YCTAHOBIICHUS TOCTOSTHHOM Macchl 0Caika COCTaBIsAET 325 ¢, BA3KOCTh
cpenst — 0,01 I1, yckopenne cBoboaHoro najgenus — 981 cM/c?, IIOTHOCT cpensl — 1,00 r/em’,
IUIOTHOCTH OKCHJA aTFOMUHUS — 3,96 r/em’

3,54-10"

491-10~

6,37-10~"

2,01:107°

BbIuucnuTh 371€KTpOKMHETHYECKU TTOTEeHIIMAN B MB 4acTHIl 305151 THAPOKCHAA MarHus MO JaHHBIM
anekTpodopesa: pasHOCTh noTeHmanoB 120 B, paccrosinue Mexay 371€KTpo1aMu 50 cmM,
CMeIlEHHEe TPaHMIIbI 307151 K KaToy coctaBuio 14,5 MM 3a 25 MuH. BsA3KOCTh TUCIEpCHOHHOM
(BoaHOIT) cpensl pu TeMmeparype onbita 298K paBHa 8,94 107 Ia-c, orHOCHTETBHAS
JTURJIEKTpUYECcKas IPOHULIAEMOCTh 78,2, aJIeKTpUUecKasi IOCTOSTHHAS

8,854-10% d/m

44,2

67,8

52,0

82,6

8.5. Bonipochl Kk 3a4eTy no Aucuuiiinie «@usnyeckas u KOJUIOUIHAS XUMUSD)
(2 cemectp)

1. Hp CAMCT N3YUCHUA TCPMOANHAMUKHU. OcHoBHbBIE IIOHATHA B TCPMOANHAMUKE!:
TEPMOANHAMHUYECCKasA CUCTEMA, (1)333, KOMITOHCHT, TCPMOANHAMUNYCCKHUEC IMapaMCTPhI.
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TepMoaMHAMUYECKHE TIPOIIECCHI M UX KIaccu(uKaIus.

HyneBoe Hauano TepMoAMHAMHUKA. Y paBHEHHUE COCTOSHUS.

Tennora, pabota, pyHKIUU COCTOSHHSL.

Buytpennsis sHeprus. DHTAIbIUS.

ITepBoe Hauano TepMoAMHAMUKU. TeNnI0eMKOCTb.

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

[Tpenmnocbuiku 1 GOPMYIUPOBKH BTOPOrO Havajaa TEPMOJIUHAMUKH.

DHTpPONUS U TEPMOJIMHAMUYECKAsI BEPOSITHOCTb.

DHTpPOIHUS U BO3MOKHOCTh CaMOIPOU3BOJIBHOTO IIpOIEcca.

Tperbe Ha4aI0 TEPMOAMHAMHUKU. AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.

Oueprus ['n66ca u sueprusi I'enpmronbia. Kputepun paBHOBECHBIX U CaMOIPOU3BOJIBHBIX
nporeccoB. YpaBuenus ['m66ca — ['enpmromnsua.

XUMHUYECKUI OTEHIHAII, €T0 3aBUCUMOCTb OT TEMIIEpPaTyphl U JIaBICHUS.

Xumunueckoe paBHoBecHe. KOHCTaHTHI paBHOBECHS. 3aKOH JIEHCTBYIOIIHUX Macc.

PaBHOBecue 1 TETEPOreHHBIX XUMHUYECKHMX pEaKIuil H A HEeWJeaJbHBbIX CHCTEM.
OYruTUBHOCTD U AKTUBHOCTb.

CwMmenieHne XxuMudeckoro paBHoBecus. GakTOphl, BIUSIONIUME HA CMEIIICHUE PABHOBECHS.
®da3oBoe paBHOBecHe U (azoBbie mepexoanl. [IpaBuino da3 ['mboca.

®a3oBble AuarpamMmbl. JluarpaMma cocTosiHUS BOIbl. OCHOBBI TEPMUYECKOTO aHAIIN3A.

OOmast xapakrepuctuka pactBopoB. Kiaccuduramms pactBopoB. CrocoObl BBIpaXECHHUS
KOHIIEHTPAIIUU PaCTBOPOB.

Konnuraruuble cBOICTBa H€aIbHBIX pPACTBOPOB: 3aKOH Payis, ocMOC M OCMOTHYECKOE
JaBJICHHUE.

KonnuraruBabie CBOWCTBA HJI€ATBHBIX PACTBOPOB: IOBBINICHUE TEMIIEPATYPhl KUICHHUS U
MOHIDKEHUE TeMIIepaTyphl 3aMep3aHusi PaCTBOPOB.

Oco0eHHOCTH BOAHBIX PACTBOPOB AJICKTPOIHTOB. M30TOHMYEeCKUIT KO3 PHIIHEHT.
DNEKTPONPOBOJHOCT,  PACTBOPOB  AJIEKTPOJIMTOB:  yiAelIbHAas, MOJbHas, MOJbHAs TMpHU
0eCKOHEUYHOM pa30aBJICHUU.

[TonBu>XHOCTH MOHOB U YKcla nepeHoca. 3akon Komnbpayia.

CuiibHBIE U CiTa0bIe 2JIEKTPOIUTHI: AKTUBHOCTh, HOHHASI CHJIa, KOO PHUITMEHT aKTUBHOCTH,
KOHCTAaHTAa U CTETEeHb JUCCOLUAIIUU CIIa0O0TO AIEKTPOIUTA.

Konaykromerpuyeckoe omnpeaeneHue CTENeHM TUCCOLMAlMU M KOHCTAHThl JUCCOLMALUU
CIa0BIX AJIEKTPOIIUTOB.

DNIEeKTPUUYECKHI MOTEHIIUAT U MEXaHU3M €r0 BO3SHUKHOBEHHSI.

VYcerpoiicTBO 1 paboTa ralbBAHMYECKOTO dIIEMEHTA. DIEKTPOIBHKYIIAs CUIIA.

CranmapTHBIN BOJOPOIHBIN 2JIEKTPO M €T0 YCTPOMCTRBO.

CranpapTHbI€ 3JEKTPOAHbIE TOTEHIMANBL. Ps1 HanpskeHu# 3J1eMeHToB. Y paBHeHue HepHcra.
DIIEKTPOIbI, IEKTPOXUMUYECKHE LIETTH U XUMUYECKHE UCTOYHUKH TOKA.

[ToTeHIMOMETPHS ¥ MOTEHIUOMETPUUECKOE TUTPOBAHUE.

OCHOBHBIE TIPEICTABJICHUS XUMUYECKON KHHETHKU. MOJICKYJISIPHOCTh W TOPSAOK PEaKIUU.
Kunernueckue ypaBHeHHUs.

MexaHnu3M XUMHUYECKHX peaKIui. DHeprus akTUBAlMW. YpaBHEHHE AppeHuyca. BrusHue
TEeMIIepaTyphbl HA CKOPOCTbh XUMUYECKON PEaKIUU.

AKTHBUPOBAaHHBINA KOMIUIEKC U CTEpUUYECKUH (HaKTOP.

Karanu3. Tumbl kaTanu3za. MexaHu3M KaTaTuTHYECKUX PEaKIIHA.

DepMEeHTaTUBHBIN KaTallu3 U €ro NPUMEHEHHUE.
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Oﬁpa3eu oujera K 3a4€Ty Mo IMCHHUIIJIHHE «Pu3nyeckas U KOJJIOHIHAS XUMHUD»

dopma IpOBEAECHHUS 3a4€Ta - CMELIAHHAsA

Munucmepcmeo nayku u gvicuieco oopazosanus P@O
DI'bOY BO Cesepo-Ocemunckuii zocyoapcmeennstii ynueepcumem um. KJI. Xemazyposa
Kageopa obwient u neopzanuueckoi xumuu
Hucyunnuna « Qusuyveckas u KOanouOHAs Xumusny
Hanpaenenue baxkanaspuama 19.03.02 Ilpodykmot numanus u3 pacmumenbHo20 Cblpbs
1 Kypc, 2 cemecmp
3auem

BUJIET Nel

1. Ipenmet uzyueHust TepMoanHaMUKH. OCHOBHbBIE TIOHATHS B TEPMOJMHAMHUKE:
TEPMOJMHAMHYECKas cucTeMa, (pasa, KOMIIOHEHT, TEPMOAMHAMUYECKUE TTApaMETPHI.
2. AKTUBHPOBaHHBIN KOMIUIEKC U CTEPUYECKHUH (aKTop.
3. BbIUMCIHTH KOHCTAHTY PABHOBECHS PEAKITUU MPU CTAHJIAPTHBIX YCIOBUSAX, UCIOIB3YS
CIPaBOYHBIE IaHHBIC:
H,S o) + Clz(r) « S (1) + 2 HC'(F)
AH 5., KT/ MOITE —20,9 0 0 —92.1
S°, JIx/K-Moub 205,7 223,0 31,9 186,8
[TpemnoxuTe oNnTUMAIEHOE H3MEHEHHE MTapaMeTpoB cUCTeMbI (¢, T U p) st yBeTUICHHUS
BBIXO/Ia MPOIYKTOB peakiuu. OTBET 000CHOBATD.
4. TIpuroroButs 100 M 0,15 M pactBopa Hutpata xenes3a (II) (mmorHocts 1,03 r/min) u
paccuuTaTh BCE €ro KOJUIMTaTHBHBIE CBOMCTBA. [IpUHATH cTENEHb 3TEKTPOIUTHUECKOM
JUCCOIMAIIMU PaBHOM 1.

3aB. kadenpoii oomIeH u
HEOPraHUYECKOW XUMUHU A.14. CUMEOHUW I

JouenT xadeapsl, K.X.H. O.B. HEEJIOBA

8.6. BOHpOCbI K 9K3aMEHYy 110 JUCIHUILINHE «Pu3nueckasi 1 KOJJIOMAHAS XUMHUSD)

Hown

o o

(3 cemectp)

KommonnHas XuMHS Kak HaykKa O IIOBEPXHOCTHBIX SBICHMSX M JUCIEPCHBIX CHUCTEMaX.
OcHoBHbIE TOHATHS B KOJUIOWTHOM XUMHUU: AucriepcHass ¢a3a, AMCIEPCHOHHAs cpena,
TETEPOreHHOCTh U AUCIIEPCHOCTD, YAEIbHAs IOBEPXHOCTD.

Knaccudukanus qucnepcusix cucreM (1V tuna).

[ToBEpXHOCTHOE HATSKEHUE U TOBEPXHOCTHAS YHEPIHSL.

BuyTpeHHsAsT  ynenbHas — NOBEpXHOCTHas dSHeprus. YpaBHeHue ['ub0ca-I'enpmrosnsia.
3aBUCHUMOCTb IOBEPXHOCTHOT'O HATSKEHUSI OT TEMIIEPATYPBI.

[Tpoueccrl caMONIPOU3BOJIBHOTO YMEHBIIEHHUS TOBEPXHOCTHON YHEPTHH.

Ancop61iusi. OCHOBHBIE TIOHSATHS U OTIPEIEICHUS.

dyHmaMeHTalIbHOE  aficopOImoHHoe ypaBHeHue [ub60ca. ['mOOcoBckas amcopOmms s
pacTBOPOB U I'a30B.

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

Knaccudpukanusa [IAB u ux npumenenue. CtpoeHue u pasmep MoiieKyn kojutouaHbix ITAB.
Muriennoobpa3oBaHue.
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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.
40.

41.

Conrobunu3zanus B pacTBopax KosutonaHbix [IAB. MexaHu3m MOIOIIETO IeHCTBUSI.

Ancopouust [TAB. Ypasuenue llIumkosckoro. [Ipasumno [Jroxno-Tpayoe.

YpaBHeHue u3otepmbl agcoporuu Opeiinamnxa. Pacder KOHCTaHT B ypaBHCHHH.

Teopuss MOHOMOJEKYIsipHOW aacopOuuu Jlenrmiopa. YpaBHEHHE H30TEPMBbI aacopOLUU
Jlenrmropa.

CnencrBus u3 ypaBHeHus Jlenrmiopa. Pacuer BemmunH A, u K. Onpenenenue yuenbHOM
IIOBEPXHOCTHU ITOPOLIKOB.

3aKOHOMEPHOCTH M OCOOEHHOCTH MOJIEKYJSIpHOM ajacopOuuu u3 pactBopoB. [IpaBuio
ypaBHHUBaHwUsI nossipHocT Pebunnepa. Opuenranus mosiekysn [TAB Ha rpanuie pa3zaena ¢as.
WNonnas ancopOius u e€ 3akoHoMmepHOCTH. JInoTpornuslie psiabl. [IpaBuno [Tanera-®asHca.
HonooOmenHast agcopOuus u e€ 3akoHOMepHOCTU. YpaBHeHne Hukombckoro. Ilpupoansie u
CUHTETUYECKHE UOHUTHI.

[IpuMeHeHHE TPOLIECCOB MOJEKYJSPHOW, MOHHOW M HMOHOOOMEHHOH axcopOuuu. IlpuHimmn
xpomarorpadumu.

YeronuuBOCTh qucnepcHsIx cucteM 1o IleckoBy. TepmoarHaMu4eckue OCHOBBI YCTOWYUBOCTH.
JInodunsHbIe M TMOPOOHBIE TUCTIEPCHBIC CUCTEMBI.

CriocoObl  MMONTy4yeHHsT AMCIEPCHBIX CUCTeM: (U3MYEecKas M XUMHYEeCKas KOHJICHCAIHS,
mucrneprupoBanue u nentusanusa. Jddext PeOunaepa.

OuncTKa KOJUIOUIHBIX CUCTEM: IUAIU3, JIEKTPOJUAIN3 U YIbTpaQUIbTpaLIUsL.

OMynbcud, UX Kiaccubukanus. TUIBl dMyIbraTopoB. MexaHU3M CTaOWIM3alUU TPSIMBIX U
00paTHBIX SMyJbcHii ¢ moMotibio [TAB.

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

[Tensl, ux nostyueHue u cBorictBa. Mexanusm obpazoBanus neH. @notanus. [Ipumenenue nex.
CTpyKTypHO-MEXaHUYECKHUE CBOMCTBA IUCTIEPCHBIX cucTeM. OCHOBHbBIE MTOHATHUSA

peomnoruu. 3akonsl ['yka u HetotoHa. Bsi3kocTh U KitaccuuKammst )KUIKOCTEH.

VpaBuenne OctBanbaa-Beinsa. YpaBuenue [lyaseiis. YpaBHenne DWHIITEHHA U YCIIOBUS
€ro IpUMEHEHUSI.

CtpykTrypooOpa3oBaHue B AUCIEPCHBIX cucTeMaxX. KoarymisiuoHHble W KOHICHCAIMOHHO-
KPUCTAJIIM3AaLMOHHBIE CTPYKTYPBI, YCIOBUS UX 00pa30BaHUs U CBOICTBA.

BszkocTh cTpykTypupoBaHHBIX cucteM. YpaBHenue llIBenoBa-bunrama. I[lpegen tekyuectn.
Peonoruueckne kpuBble CTPYKTYpUPOBAHHBIX JKUAKOCTEN 110 PeOunmepy.

JIBOIHOM 3/IeKTpUYECKHI €10 U MeXaHU3MBbI ero 00pa3oBaHus. [Ipumepsi.

Crpoenue ABOMHOrO sneKTpudeckoro cios. Pacnpenenenne morennuana B JIDC. Daktopsl,
Biausromme Ha ToimuHy JIOC. CrTpoeHHe KOIOMIHBIX MHUIEIUT JHO(POOHBIX TUCIIEPCHBIX
cucTeM Ha npumepe 301 AgJ.

ONEKTPOKUHETUYECKUE SIBIICHHUS.

DNEeKTPOKUHETUYECKUH MoTeHIMal. YpaBHeHHe ['enbMrosbia-CMOITyXOBCKOTO U YCIOBUS €ro
IIPUMEHEHHS.

Koarymnsiuust muodoOHbIX nucnepcHbIX cucteM. Teopus koarynsuun CMonyxoBckoro. beictpas
U MeJIEHHas Koaryasauuu. KOHCTaHTBl CKOPOCTH KOaryJIsiLuH.

OcnoBbl Teopun JJIDO. IloreHnumanbHas KpuBas CUI OTTAJIKUBAHUS U MPUTSDKEHUS MEXKIY
YacTUI[aMHU.

TepMoanHaMuyeckue U KHHETHYECKHUE (PaKTOPbl YCTOMUMBOCTH JTUCHIEPCHBIX CUCTEM.
3aKOHOMEPHOCTH KOAryJsluu THApo(pOOHBIX JUCHEPCHBIX CHUCTEM 3JekTpoiauTamu. IIpaBuio
[yneue-I'apaun.  HelTpanmm3anumoHHas W KOHLUEHTpPAlMOHHAs  Koaryiasiuus.  SIBineHwue
HENPAaBWIBHBIX PsII0B. AHTarOHU3M U CUHEPTU3M JIEKTPOJIUTOB.

Anresus u xore3usi. YpaBHeHue J[ronpe. MexaHu3M MpOIECCOB are3uH.

CmaunBanue. Kpaesoit yron cmaunBanus. 3akoH FOHra. Ypasuenue [ronpe-tOnra.
I'unpoduneueie U ruapodoOHbIE TOBEPXHOCTH MPH CMAUYMBAHUU SKUJIKOCTSIMH TBEPIBIX TEI.
Bmusguue [TAB Ha cmMaunBanue. PacTekanue >KUIKOCTH.

MouekyIapHO-KMHETUYECKHE CBOMCTBA JHUCIIEPCHBIX CHUCTEM. BpOYHOBCKOE NIBHKEHHE U €T0
MOJIEKYJISIpHO-KMHETHUYECKas Tpupoaa. CpeaHNui KBaJpaTUUHBIN CIBUT.
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42

43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

10.

Huddysus B nucnepcHbix cuctemax. Kospounument muddysun. YpaBHeHue OIDHHIITEHHA.
VYpaBHenue DiiHITEHA — CMOJTYXOBCKOTO.

OcmoTHuecKoe JaBlieHHE 30JIeH, €T0 pacyeT, ero 0COOCHHOCTH.
CenumentarnmonHo-qudGy3nonnoe paBHoBecue. YpaBHeHue Jlarumaca-Ileppena. OcHOBBI
CEIMMEHTAllMOHHOIO aHanu3a. YpaBHeHue CTokca M YCJIOBHUS €ro npumMeHeHus. Pacuer
paZinyCcoB YaCTHII TUCHIEPCHOI (a3bl CyCleH3Hil.

OnTudeckre CBOMCTBA KOJUIOMIHBIX CHUCTEM: paccesiHue cBeta, dhdexr Tunmans. YpaBHeHue
Panes u ero ananus.

Onrtuyeckre METOJbl UCCIEAOBAHUS JUCIEPCHBIX CUCTEM: YIbTPAMHKPOCKOMUS, 3JIEKTPOHHAs
MUKpOCKOIHUA, HedeTOoMeTpUs, TypOUTUMETPHUSL.

Abspo30mH, uX Kiaccuukanus, morydeHue, CBONCTBA.

Mertonb! pa3pyiieHus adpo3oiei. [IpakTuueckoe 3HaueHne a3po30Jieil. B3pbIBbI a3po30ei.
[Topomku 1 uX CBOMCTBA: TEUCHHE, pacTibuIeHUE, (DIyHaAN3aLus, TPAHYIUPOBAHHE.
BbicOKkOMOIIEKYISIpHbIE  COEIMHEHUs, WX IIOJIy4YeHHEe M OCHOBHBIE (DU3UKO-XUMHYECKHE
CBOMCTBA. DJIACTUYHOCTH U IIACTUYHOCTH MOJUMEPOB, UX ByJKaHU3alus. [Ipumepsl.
BricokOMoOuIeKy IsIpHBIE  AJEKTPOJIUTHI, HMX Kiaccudukamus, cBoiicTBa. I3o03mexTpuueckoe
COCTOSIHUE OEJKOB.

BzaumoneiictBue MOJIUMEPOB c PacTBOpPUTEIIEM: HaOyxaHue, BbICAJIUBaHUE,
CTyJaHeoOpa3oBaHKEe, CUHEPE3HC.

IIpumepHbIe pacueTHbIE 321241

IIpu yBenmuuenuu temneparypsl ¢ 20°C g0 40°C  HOBEPXHOCTHOE HATSHKEHHME IeKCaHa
camsmnock ¢ 17,41 /M 10 15,24 mJlx/m°. Boranciuts TEIUIOTY 00pa30BaHUsI IOBEPXHOCTH
rekcana rmpu 20°C B MI[)K/MZ.

[ToBepxHOCTHOE HaTshKkeHue aretona npu 37°C  cocrasiser 22,93 MIDK/M. TemnepaTypHbIil
K03 uIHeHT MoBepXHOCTHOrO HaTskeHus do/dT =—0,1132 MJLx/M* K. BblUncInTs MOJIHYIO
HIOBEPXHOCTHYIO DHEPrHIo aneTona npu 37°C B MI[)K/MZ.

[Ipy wu3ydeHun ancopOIMM YKCYCHOM KHCIOTHI ~ Ha AKTUBUPOBAHHOM YTIJIE IOJYYEHBI
CIeNyIOIIMEe JaHHbIC: KOHIIEHTpaIus aacopbarta a0 aacopOuuu paBHa 0,0375 monw/n, a mocie
agcopbumu — 0,0125 Monb/i1, 06beM pacTBOpa, U3 KOTOPOTO MPOBOJAT a/ICOPOLINIO, COCTABIISIET
75 mu1, a Macca agcopOeHTa paBHa 2,5 1. BbluncianTh BeMUYUHY aicopOuu A B MOJIB/T.

2 mu pactBopa ITAB (skuakoro mbiia) cMemanu ¢ 10 M BOABI U MOJYYMIJIU TTIEHY 00beMOM 85
MJI. BBIYMCIUTH KPaTHOCTH MEHBI.

[Ipn yBenuueHMM KOHIEHTpAalUU MPONMHOHOBOM KHCHOTHI B pactBope ¢ 0,0312 mons/n mo
0,0625 MoNB/I TTOBEPXHOCTHOE HATSKEHHE CHU3HWIOCH ¢ 69,5 mlx/M® 10 67,7 mIbx/Me.
Bbruucnuth noBepxHOCTHYIO akTUBHOCTH [IAB B M/[k-M/MOJIB.

OO6pa3zelr CHHTETHYECKOTO Kayuyka Maccoit 17,56 T BbiepKaiu B TeUeHHe 24 4acoB B TOJYOJIE
npu 25°C. Tlocne BBIIEPKKHM B PacTBOPUTEIE €ro Macca crajia paBHOW 53,92 r. Beruuciuts
cTerneHb Ha0yXxaHus Kaydyka B %o.

3071b KeJaTUHA NPOTEKAeT Yepe3 KanWLIIPHbIA BUCKO3UMETp 3a 2 MUH. 19 c., a Boga — 3a 25,6
c. [Inotrnocts 301 1, 071 /M, mmotHOCTH BOAbI 0,998 1/MII, BA3KOCTH BOJIBI MPH 20°C 1,005
cIl. Beruucauts Baskocts 3018 npu 20°C B cIl.

Jnst Hagana OwicTpoit koaryssiiuu 20 M 301 TUAPOKCHAA amoMuHuS Tpeodyercs 2,5 mur 0,02
M pactBopa cynbdara Kajaus. BeMHCIUTH MOPOT KOATYIISLHUN 3TOTO JIEKTPOIUTA B MOJIb/JI.
s mpenotBpamenus koarymsiuu 20 mit 30511 TuApokcuaa xenesa tpedyercs 2,0 mi 0,01 %
pacTBoOpa jkelaTuHa. BEIUMCINUTE 3aIIMTHOE YUCIIO JKeJIaTHHA B T/11.

Beluncnuth paguyc B CM caMOM MaJIEHBKOM YaCTHIIBI CYCIIEH3UU TallbKa B BOJE, €CIIM BBICOTA
CJIOSl CYCIIEH3UM HaJ 4amieukod paBHa 10,5 cMm, MakcMManbHOE BpeMs INPOXOKIEHHUS ITOrO
paccTOsSHUSL YacTHIIAMM JI0 YCTAHOBJICHHSI MOCTOSIHHOM Macchl Oocajika COCTaBisieT 22 MMH.,
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11.

Bs3KocTh cpeanl — 0,01 I1, yckopenne cBoOogHOTO MageHus — 981 cM/c?, TIOTHOCTB cpeasl —
1,00 r/CM3, IUIOTHOCTH TaJibKa — 2,54 r/em’.

BbiuucanTh 3MEKTPOKMHETHYECKUN TMOTEHIMaa B MB uactuil 30518 TruapoKcuaa MarHus 1o
JaHHBIM 3JIeKTpodope3a: pa3HoCcTh noTeHnuaoB 150 B, paccrosaue Mexay snekrpoaamu 35
CM, CMEIIEHHUE TpaHUlbl 30/ K Karoay cocraBwio 8,5 mm 3a 30 MuH. Bs3kocTh
JTUCIIEPCUOHHONM (BOJIHOM) cpenbl mpu Temmeparype ombitTa 298K paBHa 8,94:10* Ia-c,
OTHOCUTEJNIbHAS  JUAJIEKTPUYECKas MPOHUIAEMOCTh 78,2, 2JIeKTpUuYecKass IOCTOSHHAs
8,854-10 " d/m.

Oﬁpa3eu oumiera K IK3aMEHY 0 JTUCHUIIJIUHE «Puznveckasa U KOJUIOMIHAS XUMHUS»

dopMa MpoBeACHUS IK3aMEHA - CMEIlIaHHAs

Munucmepcmeo nayku u gvicuiezo oopazosanus P@O
DI'BOY BO Cesepo-Ocemunckuii 2ocyoapcmeennutii ynueepcumem umenu K.JI. Xemazyposa
Kagpeopa obueii u neopzanuueckoii xumuu
Hucyunauna « Quzuueckan u KOJI10UOHAA XUMUA)
Hanpaenenue 6axanaspuama 19.03.02 Ilpodykmusl numanus u3 pacmumensHo2o Colpbs
2 kypc, 3 cemecmp
Ax3amen

BUJIET Ne 1

1. Munennoo6pazoBanue B pactBopax I[IAB. Omnpenenenne KKM Ha npumepe oseata
HaTPHSL.

2. TlonHas MOBEpXHOCTHAS DHEPTHUS U €€ OIpeIeIeHUE IS KUIAKOCTeH. BRIUUCINTD MONMHYIO
NOBEPXHOCTHYIO 9Hepruto anetoHa npu 293 K. [loBepXHOCTHOE HaTSKEHHE alleTOHA
npu 293 K cocrasmnsiet 24,02 MJDK/MZ. TemnepatypHbIil KO3()GHUIIMEHT TOBEPXHOCTHOTO
naTsokenuss do/dT =-—0,1132 MI[)I(/MZ‘K.

3. Uro HazpIBaeTcs MOpPOroM Koaryisiuu 305s1? ChopMynmupynTe mpaBuiia dJIEKTPOIHTHON
Koaryjsuu 3osied. Boruncnute nmopor koaryssiuuu 0,02 M pactBopa cynbdaTa Kaius,
ecyy I Havana koaryisiuu 20 Mi 30518 THUAPOKCHA *kKele3a TpedyeTrcs 2,5 M 3Toro
pacTBopa IEKTPOJINTA.

4. Kak TOCTpOWTH CEIMMEHTAIMOHHYIO KPHBYIO OCAaXACHHWs dYacTull cycneHsuu? Kak c
MOMOIIBIO CEIMMEHTALMOHHOIO0 aHAJIN3a YCTAaHOBUThH (PPAKLMOHHBIM COCTaB PEaJbHOTO
MOJIUUCIIEPCHOTO MOPOIIKa?

3aB. kadeapoii odmieit u
HEOPraHWYECKON XUMUU A.10. CUMEOHU N

JloneHT Kadeapsl, K.X.H. O.B. HEEJIOBA
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8.7. OuenuBanue oTBeTa CTYACHTA HA 3a4eTe U IK3aMeHe

Xapaxmepucmuka omeema

bannw

JlaH TONHBIN, pa3BEpHYTHIM OTBET HA IOCTABJICHHBIM BOMPOC, IOKa3aHA
COBOKYITHOCTh OCO3HAaHHBIX 3HaHWH 00 OO0BEKTe, MNPOABIAIOMIAACA B
cBOOOHOM ONEPUPOBAHUYU MOHITUSAMU, YMEHUU BBIICTUTH CYIIIECTBEHHbBIC U
HECYIIIECTBEHHBIE €r0 NMPU3HAKU, IPUYMHHO-CIIEICTBEHHBIE CBSI3U. 3HAHME
00 o0BeKTe JeMOHCTpHUpyeTcs Ha (JOHE MOHMMAaHUS €ro B CUCTEME JaHHOU
HAYKHd ¥ MEXIUCHMIUTMHAPHBIX CBs3eil. OTBeT popMynupyeTcst B TEPMUHAX
HayKH, U3JI0KEH JIUTEPaTypHbIM  SI3BIKOM, JIOTHYEH, JIOKa3aTeJieH,
JIEMOHCTPHUPYET aBTOPCKYIO MTO3ULIUIO CTYJIEHTA.

46-50

JlaH TNOIHBINM, pa3BEpHYTHIM OTBET Ha IIOCTABIEHHBIM BOIPOC, IOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 00 OOBEKTE, JA0KA3aTEIbHO PACKPBITHI
OCHOBHBIE ITOJIOKEHUS TEMBI; B OTBETE IIPOCIIEKUBACTCA YETKask CTPYKTYypa,
JIOTMYecKasi IMOCIe0BaTeIbHOCTh, OTPaXKarolllas CyIHOCTb PacCKpbIBAEMBIX
MOHSATUHN, TEOPUH, ABICHUI. 3HAaHUE 00 00BEKTE AEMOHCTpUpPYyETCS Ha GoHE
IIOHMMAaHUs €r0 B CUCTEME JaHHOW HAayKU U MEXIUCLHUIIIMHAPHBIX CBA3CH.
OTBeT U3J0XKEH JIMTEPATYPHBIM SI3bIKOM B TEPMHUHAX HayKu. MoryTt ObITh
JOIIYILIEHbI HENOYETHl B ONPEIEICHUN MOHATUHI, UCIIPABICHHBIE CTYJEHTOM
CaMOCTOATEJIBHO B ITPOLIECCE OTBETA.

41-45

HaH HOHHBIﬁ, pa3BepHYTBII71 OTBET Ha IOCTaBJICHHBIN BOIIPpOC, IIOKAa3aHO
YMCHHUEC  BBIACIWUTH CYHICCTBCHHBIC W  HCCYHICCTBCHHBLIC  IIPU3HAKH,
INPpUYIUHHO-CIICACTBCHHBIC CBA3U. OTBeT 4eTKO CTPYKTYPHUPOBAH, JIOTUYCH,
H3JI0KCH B TCpPMHHAX HAYKH. OI[HaKO AONYIICHBI HC3HAYUTCIIbHBIC OIINOKH
WM HEAOYCTbI, HCIHPABJICHHBIC CTYACHTOM C IIOMOIIBIO «HABOIALIUX)
BOITPOCOB NPECogaBaTCisid.

36-40

Jlan  DOJHBIM, HO HEJOCTaTOYHO IIOCJIEAOBATEIbHBIA  OTBET HA
IIOCTaBJIEHHBIM BOIPOC, HO MNPH OTOM II0OKA3aHO YMEHHE BBIJICIUTh
CYILLIECTBEHHBIE U HECYILECTBEHHBIC NPU3HAKA M IIPUYMHHO-CIIEICTBEHHBIE
cBa3u. OTBET JIOTMYEH M H3JIOKEH B TEPMHMHAaX HaykKh. Moryr ObITh
JomylieHbl 1-2 OmMOKH B ONpEAEICHUH OCHOBHBIX TOHSTHH, KOTOpBIE
CTYJICHT 3aTPYJHSETCS] HCIIPABUTh CAMOCTOSITENIBHO.

31-35

JlaH HETOCTAaTOYHO MOJHBIA M HEJOCTATOYHO Pa3BepHYTHIA OTBET. JIormka u
MIOCJIEI0BATEIBHOCTD U3JI0KEHUS UMEIOT HapylleHus. JlonmyIieHs! oluoKy B
PacKpbITUU MOHATUH, ynoTpeOieHuu TepMUHOB. CTyIeHT He CIOCcCOOeH
CaMOCTOSITENIHO BBIICIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKU U
IIPUYMHHO-CIEACTBEHHbIE CBA3U. CTYyAEHT MOXKET KOHKPETU3HpOBATh
0000IIEHHbIE 3HaHUA, J0Ka3aB Ha MPUMEpPaXx WX OCHOBHBIE MOJIOKEHUS
TOJBKO C TIOMOINBIO TpenojaBarens. PeueBoe odopmieHue Ttpelyer
MONPaBOK, KOPPEKIIHH.

26-30

JlaH HENoNHBIA OTBET, JIOTMKA W IOCJIEI0BATEIbHOCTh M3JIOKEHUS HMEIOT
CyIIECTBEHHbIE HapymeHus. JlomymeHs! rpyoble OlMOKY MpHU ONpeIeIeHUN
CYIIIHOCTH PAacCKpbIBAEMBIX TMOHSATHUWA, TEOPUH, SABJIEHUW, BCIEIACTBUE
HEIIOHUMAaHHUs CTYAEHTOM UX CYILECTBEHHBIX U HECYILIECTBEHHBIX ITPU3HAKOB
" cBs3el. B oTBeTE OTCYTCTBYIOT BBIBOJIBI. Y MEHHE PACKPBITh KOHKPETHBIE
MposiBJIeHUsT OOOOIIEHHBIX 3HAaHUM He MokazaHo. PedyeBoe odopmieHue
TpeOyeT MonpaBoOK, KOPPEKIIHH.

21-25
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JlaH HETMOJHBIN OTBET, MPEICTABIIAIONINN CO00W pa3pO3HEHHBIC 3HAHMS TI0
TEMC BOIIpOCa C CYIICCTBCHHBIMHA OIJ_II/I6KaMI/I B ONpCACIICHUAX.
[IpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTUYHOCTh U3JIOKeHUA. CTyIeHT He
OCO3HACT CBA3b NAHHOT'O IMOHATUA, TCOPHUU, ABJICHUA C AJPYTUMU O6’beKTaMI/I

JAUCHUITIIMHBI. OTCYTCTBYIOT BbIBOJIbI, KOHKPETHU3alUA M JO0Ka3aTCIIbHOCTH 1-20
U3JI0XKeHus. Peun HETpaMOTHas. I[OHOJIHI/ITGHLHBIG N YTOUHAKOIINUC BOIIPOCHI
mnpenoaaBaTeiid HE MPUBOJAT K KOPPCKIHHU OTBETA CTYACHTA HC TOJIBKO Ha
IIOCTaBJICHHBIN BOIIPOC, HO U HA APYTUC BONPOCHI JUCHUIIJIMHBI.

He IMOJIYYCHBI OTBETEI 110 0a30BEIM BOIIpOCaM JUCHUIIINHBI. 0

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

MeTtoanka (popMHPOBAHUSA Pe3yIbTHPYIOIIEH OLEHKN:

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

1 -5 pybexxHasi aTTecTauusi - MAKCUMAJIbHO 50 6a/1710B, U3 HUX:

Ot 0 o 25 6aioB (pyOexHasi aTTecTalus) — KOMIbIOTEPHOE TECTUPOBAHUE HIIM MTUChMEHHAs
KOHTpOJIbHAst paboTa;

Or 0 mo 25 OamwioB (TeKkymias OIEHKA) — aKTHUBHAs paboTa 3a JaHHBIA MEepuoja Ha
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHUSIX.

2-51 py0e:xxHas aTTecTalus — MAKCUMAaJIbHO S0 0a/110B, U3 HUX:

Ot 0 o 25 6amnoB (pyOexHas aTTecTalys) — KOMIBIOTEPHOE TECTUPOBAHUE WIIM MUCHbMEHHAS
KOHTpOJIbHast paboTa;

Ot 0 1o 25 GannoB (TeKyias OlIeHKa)— aKTUBHAs paboTa 3a JaHHBIN Mepruo Ha
71a00paTOPHBIX U MPAKTHYECKUX 3aHATHUSIX.

[TpoMexyTOUHBII KOHTPOJIB:

3ayeT WM IK3aMeH:

3a OTBET Ha 3a4YeTe UM PK3aMeHe cTyAeHT nonydaer 0-50 Ganos.

CryneHThl, TOJYYMBIIME B XOJA€ TEKYyLIEro M pyOekHOro KoHTpois 56-100 Oamos,
ABTOMATUYECKHU MOJTYYarOT COOTBETCTBYIOIIYIO SK3aMEHAIIMOHHYIO OICHKY WM 3audeT. Ecnu cTyaeHT
He HaOupaeT 56 6ayutoB IS 3a4eTa (dK3aMeHa), WM OH XOYET MOBBICUTH CBOIO OIIEHKY Ha dK3aMEHe,
TO OH MOJKET CJIaBaTh 3a4eT UJIH dK3aMeH B MEePHOJI DK3aMEHAIIMOHHON CECCHH.

PesynbrHpyromas OIEHKa pacCUMTHIBACTCS IO COOTBETCTBYMOIIEH (oOpMylne ¢ y4eToM
TEKyIIeH yCIeBaeMOCTH, Pe3yJbTAaTOB PYOEKHBIX aTTECTAIlMii W YCTHOTO OTBETa HA DK3aMEHE WIIU
3ayere.

IIxasa UTOroBoO# aKaeMU4eCKOH YCIIEBAEMOCTH CTYACHTOB IO IMCHUILIMHE

Cucrema ouenoxk COI'Y
®opma CymmMma Ouenka
KOHTPOJIsA 0aJ1JI0B
86 - 100 OTJIIMYHO
OK3aMeH 71-85 XOpOIIO
56-70 YJIOBJIETBOPUTEIIBHO

3audr 56-100 3a4TEHO

0-55 HE 3a4TEHO
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Iloxa3zatenu n KPUTEPUHU ONCHUBAHUA KOMIIeTEHIIMI Ha PA3IHYHBIX JTarax ux

(opMupoOBaHUs, ONMUCAHHE KA OLIEHUBAHUSA

YpoBenb ¢chOpMHUPOBAHHOCTH KOMIIETECHIM A

«MuHMMAJTbHBIA
YPOBEHb
He JOCTUTHYT»
(MeHee 56 0a.1,10B)

«MUuHHMAJLHBIH
YPOBEHb»
(56-70 6a10B)

«Cpennuii ypoBeHb»
(71-85 6ay10B)

«BbICOKHMI YPOBEHb)
(86-100 6a.10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposanbl. copmuposanul. cchopmuposanul. cpopmuposanbl.
3HaHus OTCYTCTBYIOT, | ChopmMupoBaHs 3HaHMsl  OOLIMpHbIE, | 3HAHUA TBEpIBIE,
YMEHUS U HaBBIKU HE | 0a30BbIE  CTPYKTYpPHI | CUCTEMHBIE. apryMEHTHPOBaHHbIE,
c(hOpMHUPOBAHEI. 3HAHUM. Ymenus HOCST | BCECTOPOHHHE.
Ymenus PenpoayKTUBHBIN Ymenus YCIEIIHO
(bparMeHTapHBI U | Xapakrep, MIPUMEHSIIOTCS K
HOCAT HIPUMEHSOTCS K | pEeLICHHIO KaK
PenpoOAYKTUBHBII PELICHUIO  TUIOBBIX | THMOBBIX, Tak |
Xapakrep. 3aJJaHUH. HEeCTaHJApTHBIX
JlemoHCTpHpYETCS JleMmoHCcTpHpYyeTCcs TBOPYECKHUX 3aJIaHUH.
HU3KHUH YPOBEHb | JOCTaTOYHBIN JleMoHCcTpHUpyeTCst
CaMOCTOSITEJIbBHOCTH | YPOBEHb BBICOKHI YPOBEHb
MIPAKTUYECKOTO CaMOCTOSITEJIBHOCTH | CAMOCTOSITEJIbHOCTH,
HaBbIKA. YCTOHYHMBOTO BBICOKAsI
IPAKTUYECKOTO alalTUBHOCTb
HaBbIKA. IIPAKTUYECKOIO
HaBBIKA
Onucanue KpuTepues OLeHUBAHUS
OO6yuaronuiics Oobyuatomuiics OOyuarommiics OOyuaronmiics
JEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: J€MOHCTPHUPYET:
- CYLIECTBEHHBIE | - 3HAHHUA | - 3HaHHE u|- riryookue,
npoOesbl B 3HAHUAX | TEOPETHUECKOTO MOHMMAaHHE BCECTOPOHHHE u
y4yeOHOro MaTepuaia; | MaTepHuaa, OCHOBHBIX BOIPOCOB | apIr'yMEHTHPOBAaHHbIE
- JIOTTYCKAIOTCS | - HEMOJHbIE OTBETHl | KOHTPOJIUPYEMOIO 3HAHUS
NPUHIUNHATIbHbIE Ha OCHOBHBIE | 00bEeMa IIPOrpPaMMHOTO
OIIMOKKM TpU OTBETE | BONPOCHI, OIIMOKH B | IPOIPaMMHOIO MaTrepuana;
Ha OCHOBHBIE | OTBETE, MaTepuaia; - TOJIHO€ TOHHMaHUE
BOIIPOCHI, HEJ0CTaTOYHOE - TBEpIble 3HAHHUA | CYILHOCTH U
OTCYTCTBYET 3HAaHUE U | IOHUMAaHNE TEOPETUYECKOTO B3alMOCBS3U
NIOHMMAaHHE CYIIHOCTH MmarepHara. paccMaTpUBaeMbIX
OCHOBHBIX TOHATHI U | U3JaraeMbIx -CII0COOHOCTb MIPOLIECCOB u
KaTeropui; BOIIPOCOB; yCTaHaBJIMBATh U | SIBJICHUH, TOYHOE
-HEeTIOHUMaHHe - HEYBEpeHHbIE U | OOBICHATH CBSI3b | 3HAHHE OCHOBHBIX
CYILIHOCTHU HETOYHbIE OTBETHl HAa | IPAKTUKU W TEOPHH, | IOHATHH B pamKax
JIOTIOTHUTEIBHBIX JIOTIOTHUTEIIbHBIE BBISIBJISTD 00CYyKIaeMbIX
BOIIPOCOB B paMKax | BOIPOCHI; POTHBOPEYHS, 3aJJaHUI;
3alaHuM; - HEJI0OCTAaTOYHOE | TPOOIIEMBI |- CIIOCOOHOCTH
- OTCYTCTBUE YMEHHS | BJIAZICHUE TEH/ICHIIUH Pa3BUTHS; | yCTaHABIMBATh u
BBITNOJHSATh JIUTEPaTypoi, - TpaBWIbHbIE U | OOBSCHATH CBSI3b




N

MPaKTUYECKHUE PEKOMEHTOBAHHOM KOHKPETHBIE, 0e3 | MPaKTUKU U TEOPUH;
3a/laHus, IPOrpaMMon rpyOBIX omuooK, | - JIOTUYECKU
MPEyCMOTPEHHBIE JTMCIUILINHEL, OTBETHI Ha | IocJieJoBaTeIbHEIE,
porpammoit - yMeHue 0e3 rpyObIX | IOCTaBICHHbBIC coJiepKaTelbHbIE,
JMCIUIIIMHEL, oImn0OoK peuath | BOIPOCHI; KOHKPETHbIC Hu
- OTCYTCTBHE | PAKTUYECKUE - YMEHHE pelaTh | UICUEPIBIBAIOLINE
TOTOBHOCTH 3aJIaHus, KOTOpBIE | MPAKTUYECKHUE OTBETHI Ha BCE
(crocoOHOCTH) K | CIEQYET BBIIOJHUTD. | 3aJaHus, KOTOpBIE | 3aJJaHUsI, a TaKKe
JIUCKYCCUU W HU3KYIO CJIEyET BBINOJIHUTD, | JOMOJHUTEIbHbIE
CTCIICHD - BJIQJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JIUTEPATYpPOid, AK3aMEHaTOPAa;
PEKOMEHIOBAHHOM - YMEHHME pelIaTh
MPOTrPaMMOit MPaKTUYECKUE
JIMCILIUIUIMHEL, 3aJlaHus;
- HaJu4ue | - CBOOOIHOE
COOCTBEHHOI HCIIOJIb30BaHKE B
000CHOBAHHOM OTBETaX Ha BOMPOCHI
IMO3HITUH 10 | MaTepUaIoB
00CcyX1aeMbIM PEKOMEHIOBAHHOM
BOIIPOCaM. OCHOBHOM "
Bo3moxHEBI JIOTIOTHUTEIIFHOM
HE3HAUYMTEIIbHBIC JIUTEPaTypHl.
OTOBOPKH Hu
HETOYHOCTH B
PacKpbITHH
OTEIBHBIX
IMOJIOKCHUH
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETax.
Ouenka Onenka Onenka Onenka
«HEYOBJICTBOPUTEN | «yJd0BJIETBOPHUTEIbH «xopomo»/ «OTJINYHOY /
bHO» /He 3aYTEeHO 0» / «3aYTEHO» «3aYTEHO» GaAYTEHO»

9. YueOHo-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCHUTITUHBI

Jlureparypa
a) OCHOBHAasi JIMTepaTypa:

['opuikos, B.1., Ky3nenos, U.A. OcnoBsl ¢pusznueckoit xumuu. — M.: BUHOM. JlabopaTtopus

3Hanui, 2006. — 407 c.

3umoH A.Jl. Puznueckas xumus. M: Arap, 2006. - 320 c.
Kynpsimesa, H. C. ®usnueckas xumus: yueOHuUK 1711 6akanaspos / H.C. Kyapsiesa,

JL.T'. bonnapeBa. — MockBa: M3narensctBo HOpaiit, 2012. — 340 c. — (bakanasp.
[Tpuknaanoii kype). — ISBN 978-5-9916-1293-7. — Tekct: anexkrponnsiii // ObC KOpaiit
[caiit]. — URL:https://urait.ru/bcode/360655

dusnueckas u KoyutonaHas XxuMus. B 2 4. Hacte 1. dusnueckas Xumust: yaeOHHK [T BY30B /

B.1O. Kontoxos [u ap.]; mox penakmueii B.}O. Konroxosa, K.W. TlormoBa. — 2-¢ U3 ., HCp. U
nor. — Mockga: M3narensctBo FOpaiit, 2020. — 259 ¢. — (Bricmiee oOpa3oBanume). —
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10.

11.

12.

13.
14.
15.
16.
17.

18.
19.

20.

ISBN 978-5-534-06719-4. — Tekcrt: anektponnsiii // ObC KOpaiir [caiiT]. —
URL:https://urait.ru/bcode/454193

dusnueckas u koyutonaHas xumus. B 2 u. Yacte 2. KotonaHas XuMust: y4eOHHK ISl BY30B /
B.IO. Konroxos [u ap.]; mox pegakiueit B.FO. Kontoxosa, K.1. TlomoBa. — 2-¢ u3 ., ucmp. u
non. — Mocksa: U3parenbctBo FOpaiit, 2020. — 309 ¢. — (Bricmiee oOpazoBanue). —

ISBN 978-5-534-06720-0. — Tekcrt: anextponnsrii // 9bC KOpaiT [caiiT]. —
URL:https://urait.ru/bcode/454487

Heénoa O.B. JlaGoparopublie paboThl MmO (PHU3UYECKOW XUMHUHU. YUeOHO-METOAMYECKOE
nocobue. — Bnanukaskas: Msgarenscto COI'Y, 2011. — 26 c.

3umoHn A.Jl. Komnonanas xumusi. M: BJIAZIMO, 2007. - 320 c.

®posioB FO.I'. Kypc komnonanoit xumuu. [loBepXHOCTHBIE SIBIICHUSI U AUCIEPCHBIE CUCTEMBI.
M: Anbsiuc, 2014. - 464 c.

I'enbpman M.U., Komamesuu O.B., IOctpatrop B.II. Kommomgnas xumusa. —  CII6:
UsnarensctBo «JIanby, 2008. — 336 c.

[IpakTUKyM MO KOJUTOUIHOM XUMHH: yueb. moco0. / mox pea. M.U. I'enbdmana. - CII6: Jlans,
2005. — 256 c.

Jlaboparopubie paboThl U 3afaun 1no koutouaHou xumuu./ [lox pen. FO.I'. dponosa u A.C.
I'ponckoro. — M.: Xumus, 1986. — 216 c.

Heénosa O.B. JlaGopatopHble pabOThl MO KOJUIOMTHOW XUMHUHU. YUeOHO-METOINYECKOE
nmocobue. — Bnagukaskas: M3garenscteo COI'Y, 1998. — 41 c.

0) OononHumenvHan 1umepamypa

[Ipaktukym mo ¢usmueckorr xumuu. / Ilox pen. B.B. Bymanosa, H.K. BopoOseBa. — M.:
Xumus, 1986. — 352 c.

[IpakTryeckue paboThl Mo pu3mueckoir xumun: Yuedbnoe nocodue /Ilox pex. K.I1. Mumenko,
A.A. PaBnens, A.M. Ilonomapesoii. - CII6: [Tpodeccus, 2002. - 384 c.

OcHOBBI KOIIOUAHOHN xuMuK: ydyeOHoe nmocodue / Cymm, bopuc JlaBunosud. - M.: Akagemus,
2006. — 240 c.

Konnonanas xumus (B TOM YMclie ¥ HAaHOYACTHILL): yueOHUK / 3uMoH, AHatonuil J[aBblioBHY. -
Wzn. 5-e, uctp. u gomn. - M.: Arap, 2007. — 344 c.

XMmenpaunkuii P.A. ®usndeckas u koaaouaHas xumus. — M.: Beicmras mkoia, 1988. — 400 c.
Boronknii C.C. Kypc komnmonanoi xumuu. — M.: Xumus, 1976. — 512 c.

lyxun, E.J{. Komnmouanast xumusi: yueoHuk 115 By30B / E.JI. Lllykun, A.B. Tlepiios,

E.A. Amenuna. — 7-e u3n., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2020. —

444 ¢. — (Beicmee oopazoBanne). — ISBN 978-5-534-01191-3. — TekcT: 2JIeKTpOHHBIH //
3BC IOpaiir [caiit]. — URL:https://urait.ru/bcode/449926

I'aBponckas, F0.10. Kommonanas XuMusi: yaeOHUK U TPAKTUKYM JUTS BY30B /

10.10. I'aBponckas, B.H. ITak. — Mocksa: U3narensctBo KOpaiit, 2020. — 287 c. —
(Beicmiee oopazoBanme). — ISBN 978-5-534-02502-6. — Texkcr: anekrponnsiit // OBC FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/450851

6) coépemennbvle npogpeccuonanvusle 6a3vl OGHHBLIX, UHPOPMAYUOHHBIE CRPABOUHbIE
cucmembl, 371eKMPOHHbIE 00pa3oeamenbHbvle pecypcol

ObecrieyeH  JOCTYIl K  COBPEMEHHBIM  INpoQecCHOHANbHBIM  0a3aM  JaHHBIX,

I/IH(I)OpMaI_II/IOHHBIM CIIpaBOYHBIM U MMOHUCKOBBIM CUCTCMamM (Tpe6yeTc51 peructpanysd B 6I/I6HI/IOTCKC
COTY):

1. DOnextponHas Oubnuoreka gucceprauuu U asropedepatoB PI'b (OBl PI'b)
(https://dvs.rsl.ru).
2. OBC «Yuusepcurerckas oubnumoreka online» (https://biblioclub.ru).
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How

[Mapoins: Khetagurov

oo

OBbC «Hayunas snektponHas 6ubnmmnoteka eLibrary.ru» (http://elibrary.ru.)
VYuusepcansHas 0a3 manneix East View (https://dlib.eastview.com). Jlorun: Khetagurov;

OBC «Koncynsrant cryaentay. http://www.studentlibrary.ru

OBC «lOpaiit» - oOpa3oBaTenpHas cpela, BKIIOYAIOLIAs BUPTYAIbHBIM YUTAJIBHBIM 3al

y4eOHMKOB M y4eOHBIX IOCOOMH OT aBTOPOB M3 BEAYyIIMX BY30B Poccuu Mo Bcem
HAIIPaBIICHUAM U crienuaabHocTssM (WWW.biblio-online.ru)

~

Hudopmanronno-npasoBoii moprain «I"apant» (http://www.garant.ru/).
CnpaBounas npaBoBas cucrema KoncynbranT [mroc (http://www.consultant.ru/).

CocTas JMIEH3HOHHOTO M CBOOOJHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0
o0ecrnieyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI'0 IPOM3BOACTBA

Ne i/

HaunmenoBanue

Ne qorosopa (J1MIeH3Ms)

Windows 7 Professional

Ne 4100072800 Microsoft Products (MPSA) or
04.2016 .

Office Standard 2016

Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .

AHTHBUDPYCHOE
IMporpaMMHOC oOecrieueHue
KasperksyTotalSecurity

Ne 17E0-180222-130819-587-185 ot 26.02.2018 mo
14.03.2019 r., npoasyiena go 2021 r.

[Iporpamma s 9BM «bank
BOIIPOCOB ISl KOHTPOJIS
3HAHUW»

Pa3zpabotka cory CBUOETEIBCTBO 0
roCyJapCTBEHHOW pETUCTpalluu MPOTpaMMBbl IS
OBM Ne 2015611829 ot 06.02.2015 r. (6eccpouHo)

CiscoWebex- Cucrema
HPOBEIEHUS] BEOMHAPOB.

00O Aiicrexknorosop Ne J183-2020 ot 10.08.2020-
10.08.2021 r.

CucreMa IOMCKAa TEKCTOBBIX
3aMCTBOBaHUH
«ArTumnarnar.BY3»

Ne 795 ot 26.12.2020 1. (meicTBUTENCH [0
30.12.2021 r.) ¢ 3AO «AnTu-Ilnaruar»

[TporpammHOe obecrieucHne
TSt peIaKTHPOBAHUS
xuMudeckux  Gopmya  Isis
Draw

CBobogHoe oOecrieueHue

(6ececpouno)

IIPOrpaMMHOE

CI/ICT cMa TeCTI/IPOBaHI/IH
Sunrav WEB Class

Ne 468 or 03.12.2013 r. MUII Cynrarymun P.T.
(6eccpouno)

2) MemoouuecKue yKazanus, paspadomannvie cocmagumenamu Paboueii npozpammor

1. Heénosa O.B. JlaGopaTopHble pabOThl MO KOJUIOMAHOM XHUMHUH. Y4eOHO-METOIUYECKOe
nocobue. — Bnangukaskas: Usnarenscreo COI'Y, 1998. — 41 c._http://Ims.nosu.ru
2. Heénoa O.B. JlaGoparopubie pa®oThl MO (U3NYECKOH XUMHUHU. YUeOHO-METOINYECKOE
nocodue. — Bnagukaskas: Usnarensctso COI'Y, 2011. — 26 c. http://Ims.nosu.ru
3. HeénoBa O.B. Kparkmii kypc nekuuid mo ¢usndeckoil Xxumuu. YdeOHOe mocobue. —
Bnamukaskas, 2020. — 81 c¢._http://Ims.nosu.ru
4. Heénosa O.B. Kparkuil Kypc nekuuil mo KoOUIOMJHOW XMMHUH. YdeOHoe mocolue. —
Bnagukaskas, 2020. — 98 c¢. http://Ims.nosu.ru
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10. MarepnajibHO-TeXHUYECKOE OCHAILCHUE JUCITUTIJIMHBI

[IpoBenenne  AMCUMIUIMHBI ~ OOECIIEYEHO  BCEM  HEOOXOIMMBIM:  JTaOOPAaTOPHBIM
obopynoBanueM, mpuOOpaMu, MaTepHaIaMH, OIEPATHUBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM CIIPABOYHBIM M IOMCKOBBIM CUCTEMaM.

VYHuBepcUTET 00ecreunBacT BO3MOXKHOCTh CBOOOIHOTO HCIIOJIB30BAHUS KOMIIBIOTEPHBIX
TEXHOJIOTHI. Bce KOMIBbIOTEpHBIE KJIACCH YHUBEPCUTETA OOBEANHEHBI B JIOKAJIBHYIO CETh, CO BCEX
y4eOHBIX KOMITBIOTEPOB UMEEeTCs BBIXO/ B MIHTEpHeT.

ObecneunBaeTcs A0CTYN K MHGOPMALMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YATAIBHBIX
3alax K CIIPaBOYHOM W HAy4YHOHM JuTeparype, K MEePUOIUYECKHUM H3/IaHHSIM B COOTBETCTBUHU C
HalpaBJICHUEM  TOATOTOBKH.  KoMIbIOTEphl ~ OCHameHbl  HEOOXOAMMBIM  KOMILICKTOM
JHMLEH3HOHHOTO IPOTrPaMMHOTO 00ECIICUCHHUS.

Y4yeOHble ayIUTOPHUHU JIsl MPOBEACHUNA 3AHATHH JIEKIIMOHHOIO THIIA, CEMUHAPCKOIO
THUNA, TPYNNOBBIX M HHIUBHAYAJIBHBIX KOHCYJIbTAlMii, TEKYIIEro KOHTPOJS H
NMPOMEKYTOYHOM ATTeCTAIMH, a TaKKe CaMOCTOSATeJbLHOH PpadoTbl 00y4arommxcs:
[IpenoaaBaTeIbCKUN CTOJI, CTYJI, CTOJBI U CTYIbs JUIs o0yyaromuxcs, kadeapa, KjiaccHasl JocKa.
OOopynoBanmue: MyJIbTUMEIUIHBIA KOMIUIEKC (TPOEKTOp, OKpaH), HOYTOYK, KOJOHKH C
MPOrPaMMHBIM O0ECIICYEHUEM, BBIXOJJOM B ceTh VIHTEpHET W JOCTYIIOM B 3JEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyto cpeny COI'Y.
IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; nemoHCTpaliMOHHbBIC U y4eOHO-HATJISAHBIC TOCOOUS (BHICOMIPE3CHTAITN ).

JlabopaTopusi O01ueii, pu3nyeckoil U KOJNJIOUIHON XUMHUM Uil MIPOBEeHUsT 3aHATHI
CEeMHHAPCKOr0 THIIA, JIA0OPATOPHBIX 3aHATHI, KypCOBOI'0 NPOEKTHPOBAHMS (BBINOJHEHUS
KYPCOBBIX paloT), TIpyNmoBbIX ¥ HHIMBHAYAJIbHBIX KOHCYJbTAallMid, a TaKxke
CaMOCTOSITEJIbHOI PadoThI 00y4arOIINXCS:

NPENoIaBaTeIbCKUI CTOJM, CTYN, CTOJBI M CTYJbsl [UIA OOyYaromuxcs, J1abOpaTOpPHBIE CTOJIBI,
KJIaCCHAas JI0CKa.

OoOopynoBanmne: MynbTUMEAUIHBIA NpPoeKTOp C dSKpaHoM (MynabTUMEAMMHBI MPOEKTOP
OPTOMA projector DX32, ¢ notojouHbIM KperuieHueM u Hab. kabeneit — 1 mr. Kommbrorep
n/xomr. kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/kmaBuatr — lmr. ¢
OpOrpaMMHBIM OOECIIeYeHHEM, BBIXOJAOM B ceThb VHTEpHET M JOCTYIOM B 3JEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTenpHy0 cpeny COT'Y.

IIporpammuoe oGecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); IIporpammuoe
obOecrieueHne [Uisl penakTupoBaHus xumuueckux Gopmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CucremMa TOMCKAa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIarnaT BY3y;
[Iporpamma nmnss OBM  «bank BompocoB st kKOHTposs 3HaHui»;, [apant; Cisco Webex;
JIEeMOHCTpaIlMOHHbIE U y4eOHO-HATSAHbIE TOCOOUs (BUIEONPE3ECHTALIUA).

JladopaTopHoe o6opynoBanme: BoiTsokHoit mkad - 1 mr. Monomep U-510 cranmapTHBI — 2 1mT.
Konopumerp KOK-2MII — 1 mr. Kanopumerp KJI-5 — lmt. Peppakromerp UPD 454b-2M ¢
nozaceetkorr — 1 mT. [Momsipumerp kpyrosoit CM3 — 1 mt. Kongykromerp MAPK-603/1 — 1 1.
Becwr nabopatopusie CAS MW 120 — 1 wt. Beco naboparopusie nperuznonnbsie ET-30011 — 1 .
Anamuzatop «9kernept-001» — 1 mt. Tepmocrar HUBER — 1 wit. pH-metp «AHnoH-4100%» - 1 mT.
pH-metp-mumumuBonsT™Merp pH-150 MU- 1 mr. Becet AND HL- 1 mr. Becet WT-250- 1 mir.
MaruutHas mermanka [19-6110- 1mr. bans BoasHas - 1 mt. Mukpockon «Mwup 2» - 1 mt. pH-meTp
pH-340 — 1 wt. Hentpudyra OITH-3 - 1 mt. Heo6xoaumelii HaOOp XMMHYECKOH MOCyHbl U
PEaKTUBOB.
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KoMnbloTepHslii Kjace AJsi NMPOBeIeHHs TEKYIIEero KOHTPOJSA M TMPOMEKYTOYHOM
aTTeCTAlMHU, 4 TAK/KE CAMOCTOATEIbHOI PadoThI 00y4al0IIMXCH:
NPENoIaBaTeIbLCKUI CTOJI, CTYJ, CTOJBI M CTYJIbs U 0Oyuaromuxcs, kadeapa, KiiaccHas JOCKa.
Oo6opynoBanne: KommnbroTepbl Uisi KOMIIBIOTEPHOTO Kilacca B KOMIUIEKTE - C IMPOTrPaAMMHBIM
obOecrieueHreM, BBIXOJOM B ceTh VHTEpHET W JOCTYNIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpasoBarenbHyto cpeny COI'Y; ucrounuku OecriepeboitHoro nuranus, Ippon, KoMMyTaTop s
xnacca D-Link DGS-10240, untepakruBras gocka 78 (1702070/15112/11344/2+ npoexrop Beno
MX503.
IMporpammuoe odecneyenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); TIporpammuoe
obecrieueHue s penakThupoBaHus xumuueckux Gopmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; Cucrema NOHMCKa TEKCTOBBIX 3aUMCTBOBaHUM «AHTHIUIaruatr BY3y;
[Iporpamma mnss OBM  «bank BompocoB msi KOHTpoJs 3HaHui»;, [apant; Cisco Webex;
JeMOHCTPAIIMOHHBIE U y4eOHO-HATIISAHbIE TOCOOUS (BHICOTIPE3CHTALU ).

bubauorexka, B TOM 4YMCJIe YMTAJBHBIH 3aJ: CTONBI M CTYJIbs IS OOYYaroIIuXcs,
KOMITBIOTEPHl B KOMIUIEKTE C MPOrPaMMHBIM OOECIICYCHHEM, BBIXOJIOM B ceTh HHTepHET u
JIOCTYTIOM B JJICKTPOHHYIO HH(pOpMamoHHO-00pa3zoBatenbhyto cpexy COI'Y.
IIporpammuoe odecieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koncynprant mwitoc; ['apant; Cisco Webex.
OBbC «YuuBepcuterckas oudanoreka ONLINEy https://biblioclub.ru
OBbC «KoncynpranT crynentay»  http://www.studentlibrary.ru
3BC «tOpaiit» www.biblio-online.ru

11. JInct 00HOBJICHUS/AKTy A TH3aLIUH
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