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PaGouas mporpamma yrepxkacHa B coctaBe OIIOII mo nampasnenuto 19.03.02 IIpoaykTel muTaHUS
U3 PACTHTEIBHOTO CHIPhsI, MPO(GHIL MOATOTOBKH «TEeXHOJIOTHS MPOAYKTOB MUTAHUS U3 PACTHUTEIHHOTO
CBIPbsI», YTBepkIeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» ot 28.03.2024 1., mpoTokoin Ne 9.

CocraBurenb: T01eHT Kadeapsl 001Iei 1 Heoprannueckon xumun, kK.X.H. O.B. Heénosa

Pabouas mporpamma o0CyxaeHa Ha 3aceqaHiu KaQeaphl 00IIeH 1 HEOPraHUIECKOW XHMHH
(mpotoxon Ne 7 ot 14.02.2024 1.)

OnobOpena coBeToM aKyIbTeTa XUMHH, OMOJIOTHH U OMOTEXHOJIOTUI
(mpotoxos Ne 6 ot 16.02.2024 1.)



1. CrpykTrypa n 001asi TPY10€MKOCTb THCIUILINHBI
OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aueTHBIX enuHull (216 gacoB).

Ounas popma 00ydeHHS

Kypc 1-2
CemecTtp 2,3
Jlexun 16, 36
[IpakTryeckue (ceMUHAPCKUE) 3aHATHUS -
JlaboparopHbIe 3aHATHS 34, 36
Koncynbranun -
HToro ayaAuTOpHBIX 3aHATHH 50, 72
CamocrosiTenpHas padbora 22,36

Kypcogas pabora -
dopMa KOHTPOJIA

SK3aMeH 36
3a4€CT +
OO0111€€ KOJIMYECTBO YaCcOB 216

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

OcHOBHOIl 1eJbI0 00pa3oBaHMs MO AMCUMILUIMHE «Du3uyeckas W KOJUIOMIHAS XUMHS» B
COOTBETCTBHH C MPO(ecCHOHANBHBIM CTaHIAPTOM:
22.003 Ipodeccuonanbublii crangapt «CnenuanicT MO TEXHOJIOTWU NMPOIYKTOB NMUTAHHS U3
PaCTUTEIBLHOTO CBHIPBS», YTBEPKACHHBIN NMPUKa30M MHUHHCTEPCTBA TPYAa U COLUATBHON 3alUTHI
Poccuiickoit ®enepammm ot 28 oktadps 2019 r. Ne 694n (3apeructpupoBan MUHHCTEPCTBOM
toctun Poccuiickoit @eneparuu 1 urons 2020 r., peructparuonabid Ne 5853 1)
SIBJISIETCH

1. ®opmupoBaHHME y CTYAEHTa YETKOTO MpPEJICTaBICHUS O (PyHIaMEHTAIbHBIX TEOPETUYECKUX H
HKCHEPUMEHTAIbHBIX OCHOBaX (U3UYECKOM M KOJJIOWAHONM XMMHUUM M HUX HPUWIOKEHUH B
IIPOU3BOJICTBE U TEXHOJOTUHU ITPOYKTOB ITUTAHHUS.

2. BripaboTka y cTyzneHTa HHTepeca K UCCIIE0BaTENbCKOM AEATEIbHOCTH U AKTUBHOTO MPUMEHEHHS
MOJIYYE€HHBIX 3HaHUM IPU BHITOJHEHUH KYPCOBBIX U BBIMTYCKHBIX KBATH(PUKAIIMOHHBIX Pa0oT.

3agauyn AMCHUILIUHBI

['maBHOM 3amadyeil qucuumiauHbel «@Pu3nueckas U KOJUIOMAHAS XUMUs» sBisieTcs (OpMHUpPOBaHHE
TBOpYECKH paboTaroUIMX OaKaJaBpOB C pa3BUTHIM HAYYHBIM MBIIUIEHUEM, 00Jalal0IMX HEOOXOJUMbBIM
3aracom 3HaHUH B 00J1acTH (PU3NUECKON U KOJJIOMTHOM XUMHHU, CTIOCOOHBIX MCIIOJIb30BaTh TEOPETUUECKHE
3HaHUA IIPU PELICHUU IIPAKTUYECKUX 3a1a4, IPOSBIIAS IIPU 3TOM CaMOCTOSTEIIbHOCTh U MHULIUATHUBY.

OpHol U3 BaKHBIX 3ajay NMPU U3yYEHUH JAHHOTO Kypca SIBJISETCS OBJIaZIeHHE KOJIMYECTBEHHBIMU
METOAAaMH, KOTOPBIE IIO3BOJIAT IIPOTHO3UPOBATh U OIMUCATh NPOTEKAHUE XUMHUYECKHUX IIPEBPAICHUN B
Pa3INYHBIX YCIOBUSX, B TOM YHCIIE B TEXHOJIOTMYECKHUX MPOIECCaX MPOU3BOJCTBA TPOIYKTOB ITUTAHHUS.

Hpyroii BaxkHOW 3ajmauell u3ydeHHs Kypca (U3MUECKOW W KOJJIOMIHOH XHUMHUH SIBISETCS
olpejiefieHue TPaHUI] MPUMEHUMOCTH METOJIOB TEPMOAMHAMHMKHU K Pa3IMYHBbIM (PU3HKO-XUMHUYECKUM
IIPOLIECCAM.

bonpmiol pasgen nporpaMMbl CBSI3aH C IIMPOKMM IIPUMEHEHUWEM 3HAaHWW 10 pacTBOpawm,
HEOOXOAUMBIX CIIEHUATUCTY-TEXHOJIOTY MUIIEBBIX TPOU3BOJICTB.



Baxnoli 3amadeil Kypca SBISETCA W3YYCHHE KOJUIOMJHO-XMMHMUYECKMX 3aKOHOMEPHOCTEH,
IPOSABIIIOIUXCS B PAa3IMYHBIX OTPACISAX INUIICBOW INPOMBIIUIEHHOCTH, T.K. TEXHOJOTHMS OTIEIIBHBIX
IIPOU3BOJICTB B 3HAYUTEIILHON CTEIIEHU SBIISCTCSA TEXHOJIOTMEN IUCIIEPCHBIX CUCTEM.

3. Mecto aucuumiudbl B cTpykType OIIOII 6akanaBpuara

b1.0.06.04. O06s3arenpHas yacThb Oy10Ka 1.

Huctumimaa «®Pusnueckas W KOJUIOMAHAS XUMUS» OTHOCHUTCA K Y4YEOHBIM AUCIMILTUHAM
oOsi3aTenbHONM YacTh Oyoka 1 OCHOBHOM mpodeccHOoHaIbHOM 00pa3oBaTeNbHON MpOrpaMMbl (Haiee
OIIOIT) nampaiieHust TOATOTOBKU «IIpOMyKThl TUTAaHUS U3 PACTUTEIBHOTO CHIPHS», KBaTH(PUKALU —
Oakamasp.

W3ydyeHrne IUCHMIUIMHBI Oa3upyeTcs Ha aKTyalu3alud MEXKIUCHUIUIMHAPHBIX 3HAHUU TIO0
clenymuM  guciuruinHaM:  «OcHOBBI  00OmIelt W HeopraHuueckod  xumumn», «Dusukay,
«H(pOpMAIOHHBIE TEXHOJIOTHH B MPOPECCHOHATBHON AEATeIbHOCTHY, «OpraHuvecKast XuMHUsD».

TpeboBanusi K «BXOAHBIM» 3HAHUSAM, YMEHHUSIM M TOTOBHOCTSIM OOYYarolIErocsi IpU OCBOCHHUH
TUCIUIUTAHBI «DHU3udecKast 1 KOJUTOWTHAS XHUMHS:

3HaTh:

1) OCHOBHBIC TIOHSTHSI MATEMAaTHKH, METO/IbI PEILICHUS 3a/1a4, METO/Ibl COOpa, aHAJIN3a U 00PaObOTKH
nHpopManuu;

2) OCHOBBI XHUMHUYCCKOW HAyKH KaK OO0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHUYCCKHX
MpEeBpalleHU HEOPraHWYEeCKMX M OPraHMYeCKUX BEIIEeCTB, KaK OCHOBBI MHOTHX SIBIICHUH XHBOWU U
HEXXMBOW MTPUPOJIBI; TIPECTABICHUH O MAaTEPUATLHOM SIUHCTBE MHPA,;

3) OCHOBHBIE MTOHATHS U 3aKOHBI XUMUU;

4) knaccu(pUKAIUIO U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKMX COCAMHEHHI, TPOrHO3UPOBATh
BO3MOYXHOCTh OCYILIECTBJICHHS XUMUYECKUX PEAKINil, 00BACHATH 3aKOHOMEPHOCTH UX MPOTEKAHMS;

5) ocHOBHBIC (PU3UKO-XUMHUYCCKHE 3aKOHOMEPHOCTH MPOTEKAHMS XUMUICCKUX MTPOIECCOB;

6) OCHOBBI XUMHUH PACTBOPOB;

7) OCHOBHBIC TTOHSTHS U TSOPETUICCKHE OCHOBBI OPTAaHUYCCKON XUMUM;

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

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

10) mpaBusia XpaHEHUS XUMHUYECKHX PEaKTHBOB, IMpaBuja 0e30MacHOM padOThl C XUMHUYECKHUMHU
BEIIECTBAMH.

Ymers:

1) caMOCTOSITENTEHO ONPEAEIATH eI CBOETO 00YUYEHHUs, CTABUTh U (POPMYIIMPOBATH AJis1 Ce0sl HOBbIE
3aJjauy B yueOe ¥ O3HABATENbHOM JeITeNbHOCTH, pa3BUBAaTh MOTHUBBI U HHTEPECH! CBOEH MMO3HABATEIbHOMN
NeSITENIbHOCTH;

2) caMOCTOATENBHO MaTeMaTHYECKU KOPPEKTHO CTaBUTh €CTECTBEHHO-HAyUYHbIE 33]1auH, IPOBOIUTD
CTpOru€ MaT€MaTU4CCKHE paCCY)KILCHI/IH;

3) yCTaHaBIMBATh CBSI3U MEXAY peabHO HAOII01aeMbIMU XUMHUECKUMH SIBJICHUSMH U IPOLIECCaMH,
MMPOUCXOAAIINMU B MUKPOMUPCE, OOBICHSTH IIPUYUHBI MHOF006paBI/I$[ BCIICCTB, 3aBUCUMOCTh HUX CBOMWCTB
OT COCTaBa U CTPOEHMSI, a TAKKE 3aBUCUMOCTH IPUMEHEHMSI BELLIECTB OT UX CBOMCTB;

4) caMOCTOSTENILHO TUIAHKPOBATh U MPOBOJANUTH XUMUYECKUN IKCIEPUMEHT C COOTIOIEHUEM TTPaBHUIT
TEXHUKU Oe30macHOi paboThl C BellecTBaMU M Ja0OpaTOpPHBIM 000pyIOBaHMEM; MCCIEeI0BaTh CBOMCTBA
HCOPTaHNYCCKUX U OPraHUYCCKUX BCIICCTB, aHAJIU3UPOBATE PE3YIbTATHI MPOBCACHHBIX OIIBITOB U ACJIAaTh
JIOCTOBEPHBIE BHIBOJIBI;

5) HCII0JIB30BaTh I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI)Ie TEXHOJIOTMH, AaKTUBHO IIOJIB30BaThCA
CIPaBOYHBIMHU MaTepUaNaMu M y4eOHOI TUTepaTypoil o XMMHH.



Baanern:

1) ©Oa3oBbIMH 3HaHUSMH B 00JacTh (yHIAMEHTAJIBHBIX pa3JelioB MaTeMaTHKH B 00ObeMe,
HEOOXOJMMOM JUIsS BIAJCHHS MaTeMaTHYECKMM amllapaToM aHaiu3a MJaHHBIX H UL 00paboTKh
uHpOpMaKU IO y4eOHBIM AUCHUIUIMHAM HANPABJICHUS IOTOTOBKU

2) OCHOBaMH XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJM3HPOBATh M OOBEKTUBHO OIIEHUBATH
KU3HCHHBIC CHUTYalluW, CBS3aHHBIE C XMMHEH, HaBBIKAMH O€30MaCHOrO OOpalleHHs C BEUIeCTBAMH,
UCTIOJIb3YEMBIMH B TIOBCEHEBHOW >KM3HHM; YMEHHEM aHAJIM3MPOBAaTh W IUIAHMPOBATH HKOJOTMYECKU
0e30macHoe MOBEICHUE B LENAX COXPAHEHUS 30POBBS M OKPY)KAIOLIEH CpeIbl;

3) mpeAcTaBIEHUSIMU O 3HAYEHUH XUMHUYECKON HAyKH B PEIICHHH COBPEMEHHBIX IKOJOTMYECKUX
npo6JeM, B TOM YUCIIE B IPEAOTBPAILLICHUN TEXHOT€HHBIX U HKOJIOTHYECKUX KaTacTpod;

4) mepBOHAYAILHBIMU CHCTEMAaTH3UPOBAHHBIMH MIPEACTABICHUSAMH O BELIECTBAX, UX MPEBPAICHUSIX
Y TIPAaKTUYECKOM MPUMEHEHHUH, TIOHATHIHBIM allapaToM U CUMBOJIHYECKUM SI3BIKOM XUMHUH;

5) HaBBIKaMH PaOOTHI C PA3TMYHBIMU UCTOYHHKAMU HH(POPMAIIHH.

I[I/ICHI/IHJ'H/IHa ABJIACTCA HpeI[H_ICCTBy}OH_[eﬁ AJI U3YUYCHHS CICAYIOIMUX JUCHUILIIUH! ((BI/IOXI/IMI/Iﬂ»,
«Temno- u XJIaAOTCXHHUKA», «Hpoueccm H alIapaTsl MUIICBBIX IIPOU3BOACTB», «BBCI[GHI/IG B TCXHOJIOI'IO
IMPOAYKTOB IIUTAHUS, «DU3NKO-XUMHYECKHIE OCHOBEI U O6IJ_[I/IC IIPHUHIIUIIBI Hepepa60TKH PACTUTCIIBHOT'O
CBIPbS», «HI/IIIIGBaSI XUMUS), «TeXHOXUMHUYICCKUM KOHTPOJIb Ha IPEANIPHUATUAX OTPACIIN).

W3ydyenue naHHOW y4eOHOW MUCUUIUIMHBI SBISIETCS TOATOTOBKOW CTyneHTa K Oynyein
poecCHOHATEHOM JIEATEIIbHOCTH — TEXHOJIOTUYECKOW W HAyYHO-HUCCIICIOBATEIIbCKOM.

[Tpu ocBOCHNMHU JaHHOW AMCIUIUIMHBI O0YUAFOIIUICSI CMOKET MPOJICMOHCTPUPOBATH (YACTHYHO)
cnenyromue 0000menHbie TPyaoBbie pyHknun (OT®) u tpyaossie pynkuuu (TP):

Kon n HaumeHnoBanue O0600mennas TpynoBasi yHKuus TpynoBas pynkuus (TD)
npogeccuoHaIbLHOI0 (OT®)
CTaHJapTa

ObJ1acTh npodecCHOHAIBHOM AeATeTbHOCTH:
22 IMumeBasi NPOMbIILIEHHOCTh, BKJIHOYasi MIPOU3BOICTBO HAMMMTKOB U Ta0aka

22.003 TIpodeccronanbHbIi OG60011IeHHBIE TPYAOBbIC (DYHKIINH TpynoBsie HyHKIHH
cragaapTt «Cnenuainuct 1o
TEXHOJIOTUU npoxykros | Koz HaumenoBanue VYpoBeHb HaumenoBanmue Kon
IIUTaHUS U3 PACTUTEIBHOIO KBaJIU (U
CBIPBSI», YTBEPKACHHBIN Kalnuu
npukazoM Munucrtepctea | D | OneparuBHoe 6 Opranuzanus D/01.6
Tpyda W COLMAJIBHOU yIpaBIEHUE BEJICHUS
3aIUThI Poccuiickoi MIPOU3BOACTBOM TEXHOJIOTMYECKOIO
@enepaunu OT 28 OKTAOps IIPOJYKTOB MUTaHUSA mpolecca B paMKax
2019 I. Ne 694n U3  PACTUTEIBHOIO IIPUHATON B
(3aperucTpupoBaH CBIpBS Ha OpraHu3aluu
MUHUCTEPCTBOM  FOCTHLIMH ABTOMAaTU3UPOBAHHBI TEXHOJIOTUHU
Poccuiickoit ®@enepannn 1 X TEXHOJOTHYECKHUX MPOU3BOACTBA
HIOHS 2020 r., JUHUAX IIPOTYKTOB ITUTAHUS
PEruCTpalMOHHBIN Ne U3 PACTUTEIBHOIO
58531) CBIPBSI
VYnpasieHnue D/02.6
KayeCTBOM,
IIPOCIIEKNBAEMOCTBIO
IIPOM3BOJICTBA
IIPOJYKTOB IUTaHUS




U3 paCTUTEIBLHOTO
CBhIpbs HA
aBTOMAaTU3UPOBAHHBIX
TEXHOJIOTMYECKUX
JIUHUAX

4. Tp660BaHI/Iﬂ K pe3yJibTaTaM O0CBOCHHUA NTUCHUIIJIHHBI

Wzydenne nuctumuinibl «Du3udeckas ¥ KOJUIOMIAHAS XUMUS» TMpeArnonaraeT GopMUPOBAHUE Y
CTYJIEHTA CIEAYIOINUX KOMIIETEHIIMA U NHIMKATOPOB UX JTOCTHKCHMUS:

Ob6menpodeccnonaabubie komnerenuuu (OIIK):

Kon u nanmenopanme Kon n HammeHoOBaHMe HHIMKATOPA
npodeccuoHAILHON KOMITETeHIIUH AOCTHKEHUsI MPO(PeCcCHOHAILHOM
KOMIIeTEHITHHU

Tun 3apa4 npoecCHOHAIBLHOM 1eATEJIbHOCTH: HAYYHO-HCCJIeI0BATEeIbCKUIA 1
TEeXHOJOTHYEeCKH I

OIIK-2. Cmnocoben mnpumensats | OIK-2.1. OcymiecTBisieT pacyeTsl, aHATU3UPYET
OCHOBHBIC 3aKOHbI M METObI | IOJYYCHHBIC pE3YJIbTAaThl W COCTABJISCT 3aKJIIOUCHHE I10
WCCJICIOBAaHUI €CTECTBEHHBIX HAYK | MMPOBEICHHBIM aHAIM3aM, HCIIBITAHUSM U UCCIICIOBAHUSIM,
TUISE pelieHus 3amau | OIIK-2.2. Cucrematusupyer pe3yabTaTbl UCCIICIOBAHMIA;
npodeccuonanshoi nestenbHocTH | OIK-2.3. TlpuMmensier 3HaHWST W METOABI WCCIICAOBAHHIA
€CTECTBEHHBIX HAYK B PEHICHUU MPO(ECCUOHANBHBIX 33124

CTyaeHT 10KeH:
3HATh:

1. Tlenu u 3amaun GpuU3NYIECKON M KOJUIOMIHON XUMHUH, TYyTH U criocoOsl ux pemenus (OI1K-2).

Posnb 1 3HaueHHE METOI0B PU3UYECKOM U KOJUIOMIHOM XMMHUU B MPAKTHUECKON AEATEIbHOCTH

CIIeIMATNCTa-TEXHOIOTa MUMIEBBIX Mpor3BoAcTB (OITK-2).

OCHOBHBIC pa3fiebl, OHATHS U MeTOIbI (pusnueckoii u koutonaHoi xumun (OITK-2).

OCHOBBI XMUMUYECKOI TepMoanHaMuku u Tepmoxumun (OT1K-2).

Xumuueckoe 1 (azoBoe papHoBecue (OITK-2).

TepmoarHaMuveckne CBOWCTBA paCTBOPOB HEANIEKTPOIUTOB H OCOOCHHOCTH PaCTBOPOB

anektpoautos (OITK-2).

7. DOnekrponnsie nporeccs (OITK-2).

8. OcHoBbl xumuyeckoii kuaetuku (OITK-2).

9. OCHOBBI COBPEMEHHOT'0 YUeHHS O AUCIIEPCHOM cocTosiHuu Berectsa (OITK-2).

10. SIBnenus Ha rpanuuax paszaena a3z (OI1K-2).

11. [Tytu u ycnoBHs BOZHUKHOBEHUS IUCIIEPCHBIX CUCTEM, HX 0COOBIE MOJIEKYIISIPHO-KMHETHIECKHE,
OINITHYECKHUE U AneKkTprueckue cBoiicta (OITK-2).

12. YcToiunBOCTh U pa3pylIeHUE TUCTIEPCHBIX CUCTEM, Pa3BUTHE B HUX IPOCTPAHCTBEHHBIX
CTPYKTYp CO CBO€OOpa3HBIMHU PEOJIOTHUECKUMH CBOMCTBaMHU, YIIpaBJIEHUE CBOHCTBAMU
aucnepcHbix cucteM (OITK-2).
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YmMmeTh:

1. CamocrosTensHO paboTaTh ¢ yueOHOM U CIPaBOYHOM JIUTEPATYpOil 1o pU3nUecKoi u
koswtouaaoi xumun (OITK-2).

2. PaccuuThIBaTh OCHOBHBIC SHEPIETHUYECKUE XapAKTEPUCTHKH (PU3UKO-XUMUYECKUX TPOLIECCOB,

pazinyHbie pusuKo-xuMuueckue Benuannbl (OITK-2).

[Tonb3oBaTbes GU3NUESCKUM U XUMHUYECKUM 00opymoBanuem (OITK-2).

4. TIporHo3upoBaTh pe3yibTaThl PUINKO-XUMHUUYECKUX MPOILIECCOB, MPOTEKAIOIINX B PA3ITUYHBIX

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

Hayuno o6ocHOBBIBaTh Habogaemble siBaenus (OITK-2).

6. IIpou3BOaUTH (HPU3UKO-XUMHUECKUE U3MEPEHHUS, XapaKTEPHU3YIOIINE T€ WIH HHBIE CBOWCTBA

pacTBOpOB, cMeceit u apyrux oobektoB (OITK-2).

[TpencraBisiTh JaHHBIC YIKCIICPUMEHTAIBHBIX UCCICIOBaHUN B BUjie TpadukoB u Tadmui (OI1K-2).

8. IlpousBoauTh HAOMIOACHUA 3a IPOTEKAHUEM XUMHUYECKUX PeaKlUii U 1eJaTh 000CHOBaHHbBIE
BeIBOIbI (OITK-2).

9. IlpencraBnsTh pe3ynbTaThl SKCIEPUMEHTOB U HAOIIOICHUH B BHJI€ 3aKOHYEHHOT'O ITPOTOKOJIA
uccnenoBanus (OITK-2).
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Baagern:

1. HaBplkamMu caMOCTOSTETLHOW PabOTHI ¢ y4eOHOH, HAyYHOW M CIIPABOYHOM JIMTEPATYPOH; BECTH
MOKCK U Jenath oboomaromiue BoiBoAbl (OITK-2).

2. HaBpikamm Oe3omacHOW pabOTBI B XMMHUYECKOW J1aOOpAaTOpUM W YMEHUSIMH OOpalleHus C
XUMHUYECKON TMOCYJ0i, peakTHBaMH, padOTaTh C Ta30BBIMH TOpEJIKAMH U SJIEKTPUUYECKUMHU
npubopamu (OI1K-2).

3. OCHOBHBIMH ITPUEMAMH U TEXHUKOW BBITIOJHEHHSI SKCIIEPUMEHTOB, UMETh HABBIKH PAOOTHI C
bU3MKO-XUMHYECKUMU ITpubopamu u ycranoBkamu (OITK-2).

O6H_[I/IM CpeaACTBOM KOHTPOJIA SABJIACTCA BBCACHHASA B YHUBCPCUTCTC 6&HHBHO'peﬁTHHFOBaﬂ
CHUCTECMA OLCHKHU YCIIEBACMOCTH CTYACHTOB CIICHUAIMNTETA U HaHpaBHeHI/Iﬁ 6aKaJ'IaBpI/IaTa.

[Ipu mpoBeneHUM y4eOHBIX 3aHATHI oOecreunBaeTcs pPa3BUTHE Yy OOYyYaroIIMXCS HaBBIKOB
KOMaHJHOW PabOThl, MEXIMYHOCTHON KOMMYHMKALIUU, NMPUHATUS PEUICHUH, TUAEepPCKUX KadecTB. [[ns
9TOT'0 MCHOJIB3YETCs IPOBEACHNE HHTEPAKTUBHBIX JICKIIUI, TPYNIIOBBIX TUCKYCCHM, POJIEBBIX UID, & TAKKE
MaTepHajibl Ha OCHOBE DPE3yJIbTaTOB HAy4YHBIX HMCCJIEIOBAHUN, B TOM YHCIE C YYETOM DPETHOHAIBHBIX
0COOEHHOCTEN NMpoQeccuoHANbHON 1eATEeIbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTesnei.



5. Couepma}me H Y‘IGGHO-MGTOHI/I‘leCKaH KapTa JHCIHHUIIJINHBI

Ta6auna 5.1
Howmep HaumenoBanue teM (BOIpocoB), CamocrosiTenpHast paboTa CTYAESHTOB dopma Konmuecto
HeJeNn n3y4aeMbIX N0 TaHHOW KOHTpOJIS 0asioB Jlureparypa
FCHITLTHEE. 7126 CoxnepxaHue Yacst min max
1-2 2 cemecTp 4 | OcHOBHBIC TEPMOANHAMHYECKHE 3 Koncnekr, 0 5 [1]- [5].
OU3BNYECKAS XUMUSL NOHATHA W ONpeleJieHHs: CHCTeMa, YCTHBI oIIpoc, [13]- [14]
rmapaMeTpsl,  TNPOLECCH,  (QYHKIUH TIpOBEpKa 11/3,
OCHOBBI XUMHUYECKOU cocrosiHus.  Teruora u  paborta. oopmiierne
TEPMOJMHAMUKM. HyneBoe Hawamo TepMOIMHAMHKH. TabopaTopHOH
TEPMOXUMMSL. VpaBHenus cocTosHMA. BHyTpeHH:AA paboThI
SHEprus cUcTeMbl. DHTanbnus. [lepoe
JIa6. padora Nel. Kanopumerpusi. Haqaj1o TCPMOAVHAMMKH.
OnpeIeeH e TeIIOTEL TemnoemkocTs cucteMbl. TepMoxumust.
PACTBOPEHHUS U TEILIOThI TepMoXuMHUYeCKHE ypaBHEHHUS. 3aKOH
THIPaTO0Opa30BaHUS CONCH. I'ecca  u  cnexctBua  u3  Hero.
CraHIapTHOE COCTOSIHUE BEILECTBA.
CrangapTHble SHTAJIBITUH
00pa3oBaHUAN  CrOpaHHs  BEIIECTB.
Pacuer TEIUTOBBIX 3¢ peKToB
XMUMHUYECKHX peaknuil. 3aBHCHMOCTb
TEIUIOBBIX A (HEKTOB OT TEMIIEPATYPHI.
3-4 SHTPONUS. BTOPOE U 4 | Bropoe Hayano  TepMOIMHAMHKH. 3 Komcrexkr, 0 5 [1]- [5],
TPETBE HAUYAJIA OHTponus, €€  OnpejesieHHe | YCTHBI orpoc, [13]- [14]
TEPMOJAUHAMMUKMN. CBOMCTBA. DHTponus u poBepKa 1/3,
SHEPIT'USI TUBBCA U TEPMOJIMHAMHYECKAS BEPOSITHOCTh peuieHue 3a1au
SHEPI'US I'EJIBMI'OJIBLIA cuctembl.  ®opmyna  bonbumana. 10 TEPMOXUMUU
Pacuer OSHTpONUHM TIPH Pa3IMYHBIX
Pacuer TemnosbIx 3¢ dexToB nporeccax. IMpoueccer B
XMMHUYECKHUX PEaAKILMH 110 3aKOHY HEH30JIMPOBAaHHBIX CHUCTEMAaX: YHEPTHs
I'ecca u ero cnenctBusiM. Pacuer I'n66ca u sHeprus ['enbMronbna Kak
TEepPMOJMHAMUYECKIX (pyHKINI XapaKTepUCTUYECKHE byHKIMN
COCTOSIHUS CUCTEMBI. cucreMbl. Kputepuii paBHOBECHBIX H
CaMOIIPOU3BOJIEHBIX MIPOIIECCOB.
Pacuer wm3menenmii sHeprum [mb6Oca
npu MPOTEKAHUHU pa3NnUYHBIX




IIPOLIECCOB. Tpetbe Hayajo
TEPMOJMHAMUKH, €T0 (POPMYITHUPOBKH.

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

7-8 ®A30BOE PABHOBECHE. ®da3oBoe paBHOBecHe. YHCIIO cTeneHeH Koncnekr, 5 [1]- [5],
JAUATPAMMBI COCTOSTHUSI. cBoboaslL. [IpaBuio ¢as I'nbdoea. YCTHBIH 01poc, [13]- [14]
TEPMHUYECKHI AHAJIN3 OIHOKOMITOHEHTHEIE, TpoBepKa 1/3,

JIBYXKOMITOHEHTHBIE U Pacuer koHCTaHT
Pacuer KOHCTaHT paBHOBeCHs TPEXKOMIIOHEHTHBIE cUcTeMbl. OCHOBBI paBHOBeCHS U
XMMHUYECKUX peakuui. Pacuer TEPMHUYECKOTO aHAIINA3A. 4yyClla CTEIeHEeH
quCIIa CTeNeHel cBOOOIbI CBOOOBI.
TEPMOJIMHAMUYECKON CHCTEMBI.
9 1 PYBEKHAS ATTECTAIIAS IMToaroroBka k 1 pyGexHOM aTTecTalIMN KommbroTepHo 15 [1]- [5],
e [13]- [14]
TECTUPOBAHHE
9-10 PACTBOPBI. PactBopsL. TepMoauHaMuueckas Koncnekr, 5 [1]- [5],
TEPMOINHAMMUWYECKHE XapaKTepUCTHKA u CBOMCTBA YCTHBIH o1poc, [13]- [14]
CBOMCTBA UJEAJBHBIX uaeallbHbIX  pacTBOpoB.  JlaBiieHue MpoOBEpKa J/3,
PACTBOPOB HACBILIEHHOTO mapa. 3akoH Payms. odopmireHne
Temneparypa 3aMep3aHus u JTabopaTopHOH
JIa6. padora Ne3. PacTtBopEI. TEeMIlepaTypa KHUIIEHHUsI pa30aBICHHBIX paboTsl
CriocoOBI BEIpaKEHUS HX pacTBOpOB (xprockomust u
KOHIleHTpanuu. Pacder 90YITHOCKOIIHS). Ocmoc u

TEPMOJUHAMHNYICCKUX CBOMCTB.

OCMOTHYECCKOC JaBJICHUC. 3akoH BanT-

Todda.




11-12 PACTBOPBI Teopus JNEKTPOIUTUYECKOI Koncrexr, [1]- [5],
SJEKTPOJIUTOB, UX muccorpanuy. CTENeHb AUCCOIHAIH. YCTHBIH o1poc, [13]- [14]
OCOBEHHOCTH. N3oToHnyeckuit K03 (hpUnIHeHT. TpoBepKa 1/3,
SJIEKTPOITPOBOJHOCTbD Konctanta  mucconmanmy — crnaObIX odopmiieHHEe
PACTBOPOB SNIEKTPOINTOB.  3aKOH  Pa3BEACHUA nabopaTopHO
SJIEKTPOJIUTOB OcTBanpma. paboThr
OJIeKTPONPOBOJHOCTh pacTBOpoB
JIad. pabora Ne4. JNIEKTPOJIUTOB. YJeNbHAasI W MOJIbHAs
DJIeKTPONPOBOJHOCTH PACTBOPOB AIIEKTPONPOBOTHOCTH. MonbHas
JJIEKTPOJIUTOB. AIIEKTPONPOBOIHOCTD npu
Konnykromerpuueckoe 0OecKOHEeUHOM pasbaBiieHHH.
orpe/eTIieHue KOHCTaHThI [MogBuXHOCTH  WMOHOB M YHUCIA
JIUCCOLIMAIINN YKCYCHOM KHCIIOTHI. nepeHoca. 3akoH Konbpaymia.
Konmykromerpusi: OTpelieTIeHUE
CTENICHN M KOHCTaHTHI HCCOLHMAILINH
CJ1a0BIX JIEKTPOIIUTOB.
Teopust CHIBHBIX 371€KTPOIUTOB Jlebas-
XIOKKeIA. AKTHBHOCTB 3JICKTPOJIHTOB.
Wonnast cuna pactBopoB. CpenHuit
WOHHBIH KO3 (GHUINEHT aKTUBHOCTH.
13-14 SJEKTPOAHBIE Mexanuzm BO3HUKHOBCHHUS Komucrexkr, [1]- [5],
MPOLECCHI. YCTPOMCTBO AIIEKTPHUYECKOTO NOTeHIAaA. YCTHBIH orpoc, [13]- [14]
" PABOTA KonTakTHbIe, 3JIEKTPO/IHbIE u poBepKa 1/3,
TAJIBBAHUYECKOI'O nnuddy3noHHbIE MOTEHLUAJIBI. odopmieHHe
9JIEMEHTA. VYerpoiicTBo u pabora nabopaTopHOM
HOTEHLHUOMETPUSA " rajbBaHUYECKOI0 3JIEMEHTA. paboTsI
HNOTEHHUOMETPUYECKOE ONeKTPOABIKYILAS cuna.
TUTPOBAHUE CranpaptHele 3JEKTPOJHbBIE
MOTEHIIUAJIBI. Psan HaIpspKeHUH
JIa0. padora NeS. Onpenenenue 3JeMEeHTOB.  YpaBHeHue HepHcra.
O/1C u paboThI raJbBaHUYECKOTO DNEeKTPOJIBI, IIEKTPOXUMHUYECKUE
anemeHTa. [loreHunoMeTpHs. LeNu U XUMUYECKUE UCTOYHHUKU TOKa.
[Torenuuomerpusi.
15-16 OCHOBbI XUMMYECKOM Xumnueckas — kuHetnka.  CKOpOCTh Koncrexr, [1]- [5],
KHHETHUKHU. KATAJIU3 XUMHUYECKON peaxnum. YCTHBIH o1poc, [13]- [14]

Jlao. pabdora Ne6. Xumuueckas
kuHeTHka. OnpeneneHne

MonekynsipHOCTp  peakuuu. 3aKOH
JEHCTBYIOIMX Macc Ui MPOCTBIX
FOMOTE€HHBIX  PEaKLMil. ITopsinox
xumudeckux  peakuuil. KoHcrtanta

TIpoBepKa /3,
oopmiienne
nmabopaTopHOH
paboThI
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KOHCTaHTBI CKOPOCTH PEaKiuu
BTOPOT'O MOPAAKA.

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

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

17

2 PYBEJKHASI ATTECTALIMA

[ToaroroBka k 2 pybexHOM
aTTeCTaluu

KommnbrotepHoe
TECTHPOBaHUE

15

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

UToro

16

34

22

70
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Howmep HaumenoBanue tem (Bonpocos), CamocrostensHas paboTa Dopmbl Konnuectso
HeJlesn M3y4aeMbIX 10 JaHHOU CTYJICHTOB KOHTPOJIS 6asioB Jlureparypa
JCIIATLITHHC. 1120 Conepxanue Yacel min max
1 3 cemecTp 2 | OOurye CBOMCTBA TUCIIEPCHBIX CUCTEM. 2 Koncrekr, 0 2 [6]- [12],
KOJIJIOWTHASI XUMUS Knaccudukanust JUCTIEPCHBIX CHCTEM. YCTHEIIf oTpoc, [15]- [18]
Pob kosmongHOM XMMUM B IPUPOJE, €€ TpoBepKa 1/3,
MNPEAMET U COJEP)KAHUE 3HAYEHHE IJISI XUMUIECKOH TEXHOIOTHUH oopmiierne
KYPCA KOJLUIOUJIHOM MHOTHX  OTpaciied  IpPOHU3BOJCTBA. TabopaTopHOH
XUMWUHN Kommongnass xumMust ®  3ammra paboThI
oKkpyxatomeli  cpensl.  OCHOBHBIE
Jla6. paGora Nel. ITonyuenue TIOHATHSL W ONpEJENICHHs] KOJUIOMJHOM
110 OOHBIX U THOPHUIBHBIX XUMHH.
KOJUIOMHBIX PacTBOPOB.
2 OBIIUE CBOMCTBA 2 | OmmauTenbHbIE MIPU3HAKH 2 Koncnekr, 0 3 [6]- [12],
JUCHEPCHBIX CUCTEM. JUCTIEPCHBIX CHCTEM: T€TEPOT€HHOCTD YCTHBIH 01poc, [15]- [18]
KIIACCUO®OUKALUA JUCIIEPCHOCTb. Knaccudukarys TpoBepKa 1/3,
JAUCIHHEPCHBIX CUCTEM JUCIIEPCHBIX CUCTEM II0 arperaTHOMy odopmicHHEe
COCTOSHUIO, o KHHETHYECKHM JTabopaTopHOU
JIa6. padora Ne2. [ToryueHue CBOMCTBAM JUCIIEpCHOI  (a3bl, 1o paboTs!
SMYJILCUH U NIEH ¥ U3y4YCHUE X pasMepy 4acTHL, 1O B3aWMOAEHCTBHUIO
CBOMCTB MEXY YaCTHLIAMH U CPEIOil.
3 MOBEPXHOCTHOE 2 | TToBepxHOCTHOE HATSDKCHHE Kak Mepa 2 Komcrexkr, 0 3 [6]- [12],
HATSIOKEHUE U CBOOOMHOM SHEPTUH  MOBEPXHOCTH. YCTHBIH o1poc, [15]- [18]
HNOBEPXHOCTHASA DQHEPI'USA OcHOBBI TEPMOAUHAMUKHU TpoBepKa J/3,
MOBEPXHOCTHBIX  SIBICHUH. MeToxsl oopmiierne
JIa0. padora Ne3. [ToBepxHOCTHBIE HU3MEpEHUs MOBEPXHOCTHOTO nabopaTopHOM
SIBJICHUSI U TIOBEPXHOCTHOE HaTsDKEHUS KUIKOCTEH. paboTsl
HaTskeHue. Onpenenenue noyHon
[IOBEPXHOCTHOM 3HEpruu
JKUJKOCTEH.
4 BHYTPEHHSIS (IIOJIHASI) 2 | IIponeccor CaMOIIPOU3BOJILHOTO 2 KoHcrexr, 0 2 [6]- [12],
YAEJBbHAS YMEHBILIEHUS TIOBEPXHOCTHOM YHEPTUH YCTHBIH 0Ipoc, [15]- [18]
MNOBEPXHOCTHAS SHEPTUSA u  (HOpMHpPOBaHHS TMOBEPXHOCTHOTO TpoBepKa /3,
Vpasuenue ['u606ca-I'eapmronbia CcIIosl. 3amuTa
nabopaTopHOH
paboTsl
5 AJICOPBIIUA U 4 | OcHOBHbIE IOHATHA M OIpEICICHUs. 2 Koncrnexr, 0 3 [6]- [12],
IMMOBEPXHOCTHOE dyHnaMeHTaNbHOE  aAcopOLMOHHOE YCTHBIH o1poc, [15]- [18]
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HATSKEHMUE. ypaBHeHHe ['mb0ca. I'mOOcoBckas MpoBepKa J/3,
OYHIAMEHTAJIBHOE azcopOmus. odopmieHHe
AJCOPBIIMOHHOE IToBepxHOCTHAA AKTUBHOCTb. nabopaTopHOH
YPABHEHUE T'NBBCA IToBepxuoctHO-akTHBHEIE ([TAB) w1 paboThI
JTa6. padora Ne 4. ToBepXHOCTHO- IéOBerHOCTHO-I/IHaKTI/IBHBIe BEILIECTBA.
AKTHBHBIE BOIICCTEA. pUEHTaUsT JU(UIBHBIX MOJEKYNI Ha
rpadune pasgena (as. YpaBHEHHE
Hccnenosanue
Ilumkosckoro.  IIpaBuno  [rokio-
MHIEII000pa30BaHMs B pacTBOPax Tpavée
ITAB. Omnpenenenue KpUTHIECKON paybe.
KOHLICHTPALHH
muriesutooopasoBanus (KKM) mo
HU3MEHEHHIO TIOBEPXHOCTHOTO
HaTsDKeHUs pacTBopos [TAB.
MNOBEPXHOCTHASA Munennoobpa3oBanne u Koncnekr, [6]- [12],
AKTHUBHOCTbD. COIOOMIHM3AIIHS B pacTBopax YCTHBIH o1poc, [15]- [18]
HOBEPXHOCTHO- KOJUIOUIHBIX ITAB. Metonst TpoBepKa 1/3,
AKTUBHBIE BEIIIECTBA OIpeeIeHUs KPUTHYECKON 3amuTa
. KOHLICHTPALMH MHIEIUI000pa30BaHusl. TabopaTopHOH
CBOHCTBA PACTBOPOB KOIIOWIHBIX IIpumenenue [IAB Mexanuzm a00THI
[NAB. Knaccuduxanus [TAB. P Ny ) p
MOIOLIETO JICHCTBHS.
AJCOPBIIUSI HA TPAHUIIE AncopOIrss Ha TpaHMIE pasjena Komncrexr, [6]- [12],
PA3JEJAT-T, T-PACTBOP. TBEpIOE TENO — ras, KUIKOCTh — Tas3. YCTHBIH 01poc, [15]- [18]
YPABHEHUE ®PEMHIJINXA. YpaBuenue ancopOrun Dpeinanuxa. poBepKa 1/3,
TEOPUA Teopus MOHOMOJIEKYJISIPHOH odopmiieHHE
MOHOMO.IEKY.JISAPHOI ancopbrmu Jlenrmiopa. AncopOnust Ha nabopaTopHO
AJICOPBIIUU JIDHI'MIOPA ITPaHULE pasgella TBEPUOEC TEIO0 — paboTEHI.
pactBop. MostekyssipHast ancopOnus 13
JIa6. padora Ne 5. AncopOuusi. PpacTBOpOB: BIIUSIHUE TIPUPOABI
AncopOmust yKCycHON KHCIIOTHI Ha ayzcopOeHTa, pacTBOpHTENS n
MTOBEPXHOCTH aKTHBHPOBAHHOTO PacTBOPEHHOTO BEIlECTBA Ha
YIS azcopouuio.
3AKOHOMEPHOCTH AncopOuust u3 pacTBOpoB KoHcrexr, [6]- [12],
MOJIEKYJISIPHOM, MIOHHOM DJIEKTPOJMTOB.  JIMOTPOMHBIE  PSIBI YCTHBIH 0Ipoc, [15]- [18]
U HOHOOBEMEHHOM noHoB. IlpaBmio Ilanera — ®asgHnca. TpoBepKa /3,
AJCOPBIINN HNonoobmenHas ancopomws, ee 3amuTa
Opuenranus monekyn [TAB Ha 0COOEHHOCTH u MIPAKTUIECKOE nabopaTtopHoOi
rpanuie pazaena ¢as. [Ipasuio IIPUMEHEHHE. paboTsl
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YpaBHUBAHUS MOJISIPHOCTEN
Pebunpepa.

9 1 PYBEKHAS ATTECTALUS IMogroroBka 1 pyOexHOM Kommsroteproe 15 [6]- [12],
aTTecTalun TECTHPOBAHHE [15]- [18]
9 BBICOKOMOJIEKYJISIPHBIE BbICOKOMOJIEKYISIpHBIE  COCTMHECHNS, Koncmexr, 2 [6]- [12],
COEJUHEHMWS, UX UX TIONy4YE€HHE W OCHOBHBIC (DH3HKO- YCTHBIH o1poc, [15]- [18]
CBOMCTBA. PACTBOPHI XMMHUYECKHE CBOWCTBA. DINACTHIHOCTh TpoBepKa 1/3,
HOJIMMEPOB M IUIACTUYHOCTH IIOJIUMEPOB, HX MOATOTOBKA K
H303mexTpuueckoe cocTosiHIE ByJIKaHM3ams. [IpumMepsr. JTabopaTopHOU
0eNKOoB. pabote
10 BBICOKOMOJIEKYJISIPHBIE B3aumopeiictBue  MoOJIMMEPOB € KoHcrexr, 2 [6]- [12],
SJIEKTPOJIUTHBI, UX pacTBOPHTEIIEM: HabyxaHue, YCTHBIH Ommpoc, [15]- [18]
KIIACCUDPUKALIUSA, BBICAJIMBAHUE, CTYJIHEOOpa3oBaHUE, npoBepKa 11/3,
CBOMCTBA CHHEpE3HC. odopmienue
JIa6. pabora Ne 6. TabopaTopHOH
BEICOKOMOJIEKYIIIpHBIE paboTEI
COCIIMHEHUS U UX CBOWCTBA.
HccnenoBanue nporecca
HaOyXaHUs TBEPIbIX MOJIUMEPOB.
11 CTPYKTYPOOBPA3OBAHUE OcHoBbl  peosioru. Peonorunueckue KoHcrexr, 3 [6]- [12],
B IUCITEPCHBIX CBO¥CTBa JIACTIEPCHBIX CHCTEM. YCTHBIH 0Tpoc, [15]- [18]
CUCTEMAX. BA3KOCTb Bsi3kocTh  CBOOOAHO - JAUCHEPCHBIX poBepKa 1/3,
JKUJIKOCTEM CUCTEM. YpaBHeHUE HeroTOHa, odopmiienne
J1a6. paGora No 7. Peosorus ypaBHEHHE OCT]E&HI:}Z[a —  Beiins, nabopaTtopHoi
JWCTIepCHBIX cHCTem, H3MepeHte ypaBHenue Ilyaseiins. HeroToHOBCKUE, paboTs!
BSI3KOCTH FKIIKOCTEH NICEBOMIACTHYECKNE M JMIATAHTHbIe
JKUAKOCTU. YpaBHEHUE DUHIITEHHA U
KaIlMLIAPHBIM BUCKO3HMETPOM.
YCIIOBUS €r0 IPUMEHEHUSL.
12 CTPYKTYPOOBPA30OBAHUE IIpupona KOHTaKTOB MEXAY Koncnexr, 2 [6]- [12],
B IUCIIEPCHBbIX 9JIEMEHTaMHU CTPYKTYpbl. [IpodHocTb YCTHBIH or1poc, [15]- [18]
CUCTEMAX JUCTIEPCHBIX CTPYKTyp. ['enn u mactsl. TIpoBepKa 113,

Koarynsuuonssle u
KPUCTAJIIN3aLMOHHO—
KOHJICHCAIIMOHHBIE CTPYKTYPHI.

TukcoTponust u cuHepesuc. BszkocTs
CTPYKTYpHUPOBAHHBIX CHCTEM.
VpaBuenune IlIBenoBa — bunrama.
Ilpenen Tekyuectu. Peosoruueckue
KpUBBIE NI CTPYKTYpPHUPOBAaHHBIX
Kuakoctel o Pebunuaepy.

3amuTa
nabopaTopHOH
paboThI
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13 MOJIEKYJISIPHO- BpoyHOBCKO€ IBIKEHHUE, €r0 NPUPOIA. Koncrexr, [6]- [12],
KUHETUYECKHUE CpenHuil  KBagpaTHYHBIH  CHBHI. YCTHBIH O1poc, [15]- [18]
CBOMCTBA JUCHEPCHBIX Hubdysusa. YpaBHeHHe OWHIITEHHA. TpoBepKa 1/3,
CUCTEM Judpdysnus B KOIOUAHBIX CHCTEMaX. MTOJITOTOBKA K
OcMOTHYECKOE TaBIICHUE 30JICH, ero nabopaTopHO
CennmeHTannoHHO-IU (D Hy3HOHHOE 6 v Tanaca — AGoTe
paBHoBeCHe, %CO CHHOCTH. YpaBHCHHUE p
o eppeHa.
Kunerndeckas ycTOHYMBOCTb.
14 CEIUMEHTAIIMOHHBIN OCHOBEHI CeTMMEHTaI[HIOHHOTO Koncrexr, [6]- [12],
AHAJIN3 aHanu3za. YpaHeHne Crokca w YCTHBIH o1poc, [15]- [18]
J1a6. paGora No . }(f)cnomm ero NPUMCHCHHSL. npoBepKa 11/3,
JlHCTIepCHOHHETT anamis npeneneHue GppakIHoOHHOTO COCTaBa 0(1)0pMJ'IeHI/Ieu
MOPOLIKOB. 71ab0paTOpHOM
HHSKOMCTICPCHBIX TOPOTIKOB VYbTpaneHTpuyrupoBaHue. paboTEI
METOZOM CEAUMEHTAIIUH B
IPaBUTALIMOHHOM II0JIC.
CCI[I/IMGHTaL[I/IOHHI:Jﬁ aHaJIu3
CYCIEH3HUIl.
15 IJEKTPUYECKHUE OOpazoBaHHE ¥ CTPOCHHE JBOHHOTO KoHcrexr, [6]- [12],
CBOMCTBA JUCHEPCHBIX anexTpuueckoro  cimos  (JA9C) Ha YCTHBIH Ompoc, [15]- [18]
CUCTEM. rpanuie pasaena (as. PacmpeneneHue npoBepKa 1/3,
SJIEKTPOKMHETNYECKHUE norernuana B J13C. CtpoeHne Munes odopmiieHHE
ABJEHUSA B ruIpohOOHBIX KOJUJIOUJTHBIX nmabopaTopHOH
CHCTEMaX. DJEeKTPOKHHETHYCCKUE paboThI
Jlao. pabdora Ne 9. DiekTpuueckue SIBJIICHUSL: 3JIEKTPOOCMOC,
CBOIICTBa TUCHEPCHBIX CUCTEM. anekTpodopes, MOTEHIHAN TEYCHUs,
OnexTpodopes. MOTEHIUAI CeIMMEHTALIUH.
DnekTpodopeTnyeckoe DNIEeKTPOKMHETUYECKU ~ TOTEHLHAI.
onpeaeseHue Uzmenenne J19C u { - moTeHIHAamNA MO
ANIEKTPOKUHETHYECKOTO JIeCTBHEM AJIEKTPOJIUTOB.
MOTEHIHAJA. [epesapsiika MIOBEPXHOCTH.
YpaBHuenue l'enbmronsua -
CMOJIyXOBCKOTO Uil ONpEACICHHs
CKOPOCTH AIIEKTPOOCMOTHYECKOTO
(anexTpodopernueckoro)  mepeHoca.
Merons! onpeznenenust ( - TOTeHIHana.
[pakTryeckoe NpUMEHEeHNEe
JIEKTPOOCMOCA U 3JIeKTpodopesa.
16 AT'PET'ATHBHAS Koarymsauuss nuooOHBIX AUCIEPCHBIX KoHcmexr, [6]- [12],
YCTOMYHUBOCTH U cucreM. [Topor koarynsiumu. beictpas u YCTHBIH o1poc, [15]- [18]
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KOATYJIA U MeJUIeHHass koarynsuusa. KoHcTaHTa MpoBepKa J/3,
JUCHEPCHBIX CUCTEM. CKOpOCTH Koarymsanuu. OCHOBBI TEOPUH MTOJITOTOBKA K
TEOPUS KOATYJISIUN JUID®O. TIloteHnuanbHas KpHBas CHI nabopaTopHO
CMOJYXOBCKOI'O OTTAJIKUBAHUS U NPUTSHKEHUS MEXIY pabote
JaCTHLAMH.
®akTophl YCTOWYMBOCTHU B Koarynmsamust runpodoOHBIX 30Iei
110(OOHBIX AUCTIEPCHBIX NIEKTPOIUTAMH, ee OCHOBHBIE
cucreMax. Teopus Koarynsauuu 3akoHoMmepHocTH. [IpaBuno Ilynbue —
CMOJTyXOBCKOTO. Tapau. OnpeneneHue NIOPOTOB
KOaryJsiiuu 3NEKTPOIUTOB c
Ppa3IUYHBIM 3apsI0M HOHOB.
HenpaBunbuble psapl.  Koarymsius
CMECHIO 3JIEKTPOJIMTOB, aHTarOHW3M U
CCHCHOMITH3ausL.
17 OCHOBBI TEOPUHU AJ1DO. 2 2 Aspozost, WX  KilaccHuKamus, 2 Koncnekr, 2 [6]- [12],
3AKOHOMEPHOCTH MOJydYeHHe, CBOICTBA. MeToast YCTHBIH 01poc, [15]- [18]
KOAT'VJIAIIUHN paspyieHnus a3posonei. [lpaktudeckoe TpoBepKa 1/3,
I'naPO®OBHbIX 3HAYEHUE a’pO30JIEH. B3peiBbl odopmicHHEe
AUCIHHEPCHBIX CUCTEM a’pO30JIeH. nabopaTopHO
SJIEKTPOJIMTAMU Ilopomku M uX CBOICTBA: TEYEHHUE, paboTs!
pacInbuIeHHe, bynauzanys,
JIa6. padora Ne 10. YcToH4MBOCTH rpaHyJIMpPOBaHUE.
1 KOaryJsinus JIno(poOHBIX
JqucTiepcHbIX cucteM. CHHTE3
THIPO30JIs THAPOKCHIA KeTle3a,
N3y4YECHHUE €r0 KOAryISALUH U
CTaOMJIN3aInN.
18 ONTUYECKHUE CBOMCTBA 2 Onrudeckne METOABI HCCIEIO0BAHUS 2 1 [6]- [12],
KOJIJIONJIHBbIX CUCTEM JUCTIIEPCHBIX CUCTEM: [15]- [18]
Paccesinue cBera, 3dpdexr yIBTPaMUKPOCKOIIHS, JJIEKTPOHHAS
Tunpansa. Ypasuenue Panes MHKPOCKOIIHNS, Hedenomerpus,
Y €ro aHajus. TypOUANMETPHSL.
18 2 PYBEXKHASI ATTECTALIMA 2 IMoaroroBka k 2 pyoexHOi Kommbroteproe 15 [6]- [12],
ATTECTAITHH. TECTHPOBaHHE [15]- [18]
UTOIrO 36 36 36 70
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

@®opmbl opraHuzanuy O0y4YSHHS: JIEKIUH, JEKIMHU-Oecepl, 1JabopaTopHble M MPAKTHYECKUE
3aHATHS, CAMOCTOATENbHAs paboTa CTYAEHTOB (pEIIeHHE 3ajad, BBINOJHEHHE YHPaKHEHHH,
COCTaBJICHUE KOHCIIEKTOB, 0(opMIIeHHE Ta00PaTOPHBIX PadOT).

JInst MOoCTHOKEHHs TUIAaHUPYEMBIX pe3yJbTaTOB OOydeHHs, B aucuuIuinHe «Dusudeckas u
KOJIJIOUHASE XUMUSD» UCTIONB3YIOTCS pa3iInyHble 00pa3oBaTeIbHbIC TEXHOIOTUU:

1. Ungpopmayuonno-passusarowue mexnonoeuy, HATPABICHHbIE Ha OBJAJICHHE OOJIBIIUM
3a11acoM 3HaHHM, 3alIOMUHAHNE U CBOOOJHOE ONIEPUPOBAHUE UMH.

Hcnionp3yercst NEKIMOHHO-CEMUHAPCKUI METOJ, CaMOCTOSITEIbHOE H3y4YCHHE JIUTEPaTyphl,
NPUMEHEHHE HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH Ui CAMOCTOSATEIBHOTO MOTOTHEHUS! 3HAHUM,
BKJIFOYasl CIOJIb30BaHNE TEXHUYECKUX U AJICKTPOHHBIX CPEICTB MH(POPMALIUH.

2. JleamenvHocmuvlie — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHONIO2UU, HAIpaBICHHBIE Ha
dopMupoBaHHE CHCTEMBI MPOPECCHOHATBHBIX MPAKTHUECKHMX YMEHMH TIPU  IPOBEACHUH
HKCIEPUMEHTAIBHBIX HCCIIE0BaHUM, O0ECIEYHBAIOIINX BO3MOXXHOCTh Ka4€CTBEHHO BBIOJIHSATH
npo(ecCHOHATBHYIO AEATEIEHOCTD.

Hcnonp3yercst aHanu3, CpaBHEHHE METOIOB MPOBEACHHUS (PH3UKO-XUMHYECKIX HCCIICAOBAHHM,
BBIOOp METOJa, B 3aBHCHMOCTH OT OOBEKTa HCCIECJOBaHHS B KOHKPETHOHW INPOU3BOJCTBEHHOM
CUTYAIlUH U €TO MPAKTUYECKAs PeaTi3aliysl.

3. Paszsusarowue  npoOIeMHO-OPUEHMUPOBAHHbIE — MEXHOLO2UY,  HAlpaBJICHHBIE  Ha
¢dopMHupOBaHUE U PAa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIBHOW aKTHBHOCTH, CIIOCOOHOCTH
npoOJIEMHO MBICIHTE, BUACTh ¥ (POPMYITHPOBATH MPOOIEMBI, BHIOUPATH CIIOCOOBI M CPECTBA TSI UX
pereHus.

Hcnonp3yroTest BUIBI TPOOIEMHOT0 00yYEHUs: OCBELIEHUE OCHOBHBIX Ipo0IieM (pu3ndeckoi u
KOJJIOWAHON XUMHH Ha JIEKIUAX, y4eOHbIE TUCKYCCUH, KOJUICKTUBHASI MBICTUTEIbHAS eI TeIbHOCTD
B TPYNIaxX IPHU BBIIOJHEHHH MOUCKOBBIX J1a0OpPaTOPHBIX PadOT, pelIeHHE 3a7ad IOBBIILICHHOM
CIIO)KHOCTU. [IpM 3TOM HCHOJB3YIOTCS TIEpBBIE TPU YPOBHA (M3 UETBIPEX) CIOXKHOCTH M
CaMOCTOSATENIFHOCTH: TPOOJIEMHOE H3JIOKEHHE Y4eOHOro MaTepHuaja IpernojaBaTelieM; CO3aHue
IpernoiaBaTesieM MPOOJIIEMHBIX CUTyalllii, a o0y4aeMble BMECT€ C HHM BKJIIOYAIOTCS B HUX
paspelieHue; npenoaBareb JUIIb CO3/aeT MPOOIEMHYIO CUTYAIUIO, a pa3pelaT e€ o0yyaemble B
XO/Ie CAMOCTOSITEIILHOM JIESITebHOCTH.

4. Jluunocmmo-opuenmupogantvle mexnoao2uu obyuenus, 00ecreyuBaroIye B Xo/1e y4eOHOro
Ipolecca ydeT pa3iIM4YHbIX CHOCOOHOCTeHl 00y4aeMbIX, CO3/aHHE HEOOXOMMMBIX YCIOBHH UL
pasBUTHS UX HWHAMBUAYaJIbHBIX CIIOCOOHOCTEH, pa3BUTHE AKTUBHOCTH JHMYHOCTH B Y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYEHHUS peaNn3yloTCsl B pe3ylbTaTe
UH/IMBUYaJIbHOTO OOINEHUS MpernojaBaTeNss M CTyAEHTa MpH cAade KOJJIOKBUYMOB, IIpH
BBITTOJIHEHUH JIOMAITHUX WHIWBHUIYaJIbHBIX 33JaHUH, MOJATOTOBKE HHIMBHIYaJbHBIX OTYETOB IO
1a00paTOpHBIM paboTaM, pelIeHUH OJIMMIINAIHBIX 3314, Ha €XKEeHEAETbHBIX KOHCYIbTAIUIX.

VHHOBaIMOHHBIE CIOCOOBI K METO/1bI, UCIIOIb3YEMbIE B 00pa30BaTEIbHOM IIPOLIECCE, OCHOBAHbI

Ha WCIIOJIb30BAaHUHM COBPEMEHHBIX JIOCTIDKEHHH HayKH H WHOOPMAIMOHHBIX TEXHOJIOTHH.
HanpapneHnsl Ha TMOBBINIEHUE KadyeCTBa MOATOTOBKHU IMYTEM Pa3BUTUA Y CTYACHTOB TBOPYECKUX
CIIOCOOHOCTEN M CaMOCTOSITEIBHOCTA (METOJbI MPOOJEMHOTO OOYYEHHS, HCCIe0BATEIIbCKUE
METOJIbI, TPEHUHTOBBbIE (DOPMBI, PEHTHHTOBBIE CHCTEMbI OOYYEHHS M KOHTPOIS 3HAHUWA U Jp.).
Hamenenpl Ha aKTUBU3AIMIO TBOPYECKOTO TIOTEHIIMATA U CAMOCTOSITEIIbHOCTH CTYIEHTOB W MOTYT
peann30BbIBAThCS Ha 0a3e WHHOBALIMOHHBIX CTPYKTYp (HAY4YHBIX J1abopaTopuii, IICHTOB,
NPEeNNPUITHIA U OpraHu3aluii u ap.).

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

Jlekuus-auanor — coAep)KaHue I0/aeTCsl Yepe3 CEpUI0 BOMPOCOB, HA KOTOpPbIE CTYJCHT
JIOJDKEH OTBEYATh HETTOCPEICTBEHHO B XOJI€ JICKIIHH.

OmnnaiiH-ceMHHap — Pa3HOBUIHOCTH BeO-KOH(EpEHIMH, MPOBEICHHE OHJIAMH-BCTPEY WIIH
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npeseHTanui yepe3 VIHTEpHET B peskUMe peaabHOro BpeMeHu. Kaxx1plil U3 y4acTHUKOB HaXOOUTCS Y
CBOEr0 KOMIIbIOTEpa (CpencTBa CBSI3M), a CBSI3b MEXAY HUMHU MOAJEp:KUBaeTcs depe3 MHTepHET
IIOCPEACTBOM 3arpy’KaeMoro NpUJIOKEHHs], YCTAHOBIEHHOTO Ha KOMIIBIOTEPE Ka)I0r0 Y4YaCTHHKA
(Zoom, Meet, Skype u ap.)

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

TexHonorus 3JIEKTPOHHOrO OOy4YeHHUs (peaqu3yeTcsi TMpU IOMOIIU  AJIEKTPOHHOMN
oOpazoBarenbHOil cpenpl COI'Y mpu  wucnonbs3zoBanuu pecypcoB OBC, npu npoBeaeHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

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

Ipumevanus:

1. Bce Bunbl yueOHO# pabOTBI MOTYT MPOBOAUTHCS TUCTAHIIMOHHO HA OCHOBAaHUH JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

2. B mensx peanuzanuy HHIMBUAYAIBHOTO MTOAX0/1a K 00YUYEHHUIO CTYICHTOB, OCYIIECTBIISIOMINX
yueOHBIN TPOIECC M0 UHANBUAYAIbHON TPAEKTOPUU B paMKax MHIUBUIYyaJIbHOTO pabouero
IUIaHA, U3YyYEHUE NAaHHOW JMCLUIUIMHBI MOXET OCYIIECTBISATHCS uY€pe3 WHIMBUIYyaIbHbIE
KOHCYJIbTAIIMH MIPEToAaBaTeisi O4YHO, B YAChl KOHCYJbTALIUM, 10 3JIEKTPOHHOM M0YTe, a TaKXKe
C HCIOJb30BaHHWEM ILIATGOPMBI AUCTaHIMOHHOrO oO0ydenuss Moodle, nuynblii KaOHHET
crynenrta Ha caite COI'Y, npyrux anemenros OMOC COI'Y.

7. Y4eOHO-MeTOoHYeCKOe 00eceuyeHne caMOCTOATEIbHOI padoThl

CaMmocrosTenbHass paboTa oOydaroluXcsl SIBISETCA OJAHUM W3 BHAOB YUEOHBIX 3aHSATHUH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

e cuUCTEeMATH3allMd M 3aKpeIJICHUS TOJYYCHHBIX TEOPEeTUYECKMX 3HAaHUH U
MPAKTUYECKUX YMEHHUI 00y4aroInuXcs CTYACHTOB;

e yrayOJeHHs U PacIIMPEHUs TEOPETUUECKUX 3HAHUM;

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

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

® Pa3BUTHUA UCCIEIOBATEIHCKUX YMEHUH.

CaMoctosTenbHass paboTa 00yJaromuxcs OCYHIECTBISIETCS HAa MPOTSHDKEHUN U3YYeHHs BCeil
JTCIATUTMHBL B COOTBETCTBUHU C YTBEP)KICHHOH B Y4eOHOM IUIaHE TPYIAOEMKOCTBIO (IUIsi OYHOM
¢dopmbl 00ydeHHs: 58 4acoB) U COCTOUT U3:

® pPabOTHI CTYJICHTOB C JICKIIMOHHBIMH MaTepHallaMy, TIOMCKA M aHAIH3a JTUTEPATYPHBIX
JTAHHBIX U JICKTPOHHBIX HCTOYHUKOB MH()OPMAIIUHY TI0 33/IaHHON TeMe;

e  BBINIOJIHEHUS 3aJJaHU I caMocTosTeNnbHOI padoTel B ONOC COI'Y;

® M3Yy4YEeHHs TEOPETUUYECKOTO MaTepHaa Ajs OJrOTOBKU K Ja00paTOPHBIM 3aHITHIM;

e odopmieHuss 1a00pPaTOPHBIX PAaOOT C BHIMIOJHEHHEM PHUCYHKOB JIA0OpaTOPHOTO
00OpyIOBaHUs, pacueToB (U3UKO-XUMHUYECKHX BEIUYMH H  [OCTPOSCHHEM
rpadUyeCcKUX 3aBUCUMOCTEH;

® peuleHHUs 3ajad, BBHITIOJTHEHUS YIPAXHEHUH 110 TeMe 3aHATHS,

e pPabOTHI C TECTAMH W BOIIPOCAMH TSI CAMOTIPOBEPKH;

® TIOJATOTOBKH K PYOEKHBIM aTTECTAIUAM, 3a4ETY M SK3aMEHY.

Tembl 1 popMbI BHEAYIUTOPHON CAaMOCTOSTENILHON paboThI, €€ TPYLOEMKOCTh COAEPIKATCs B

pasnene 5, Tabu. 5.1.
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CamocrosiTenpHast paboTa CTYJCHTOB JOJKHA COOTBETCTBOBAThH 00JIe€ MIyOOKOMY YCBOCHHIO
U3y4aeMoro Kypca, pOpMHpPOBATh HABBIKK HCCIIEIOBATENBCKON pabOThl U OPHEHTUPOBATH CTYACHTOB
Ha YMEHHE IPUMEHSTH TEOPETUUECKUE 3HAHUS HA IPAKTHKE.

CamocrosTenbHas paboTa JOHKHA HOCHTh CUCTEMaTHYECKUH XapakTep, ObITh HHTEPECHOM H
NPUBJICKATEILHON TS CTY/ICHTA.

PesynbTaThl caMOCTOSATENFHOW Pa0OThI KOHTPOJIUPYIOTCS MPEMOIaBaTeNIEM U YYUTHIBAIOTCS
IpY aTTECTAllUU CTy/EHTa (3a4eT, 3k3aMeH). [Ipu 3ToM IpOoBOASTCS: TECTUPOBAHUE, SIKCIPECC-OIPOC
Ha CEMUHAPCKHUX U PAKTUYCCKUX 3aHATHSX, 3CITyIIUBAHKE JIOKJIJI0B, TPOBEPKA MMChbMEHHBIX padoT
U T.J.

J1J1s1 TOATOTOBKH K 3aHATHUSM CTYACHTHI TOJIB3YIOTCS YUCOHUKAMU U YI€OHBIMH TIOCOOUSIMH,
yKa3aHHBIMH B CIHUCKE PEKOMEHJOBAHHOW JUTEpaTypbl, a TaK)Ke HHTEPHET-UCTOYHHMKaMHU. Bce
METOJMYECKHE MaTepHhalibl TPEACTaBICHbl B CHCTEME AUCTaHIMOHHOTO oOyueHuss COI'Y Ha
miatrdopme Moodle (http://Ims.nosu.ru).

8. OneHovHbIe cpeACTBA ISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CIIUTIJIUHBI

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

8.1. MeTonuka ¢popMupoBaHus pe3yibTHPYIOIIEH OLeHKH

MuHUMaIbHOE KOJIMYECTBO 0AJUIOB, KOTOPOE CTYJCHT MOKET Ha0paTh B XOJIe U3YUCHUS Kypca
JUTS TIOJTy4YeHHMSI 3a4eTa 1 9k3ameHa, — 50; makcumanbpHoe — 100. bayuibl CKitapIBatOTCs U3 CIIEIYIONIIX
MOKA3aTeNIeH: 3a peryJsIpHbIC BBHICTYIUICHHS HAa CEMHUHApaxX M paboTy Ha JJabOpaTOPHBIX 3aHSATHSIX U
BBINOJIHEHUE CAMOCTOSATEIIbHOM paboThl — 10 20 OAIIOB 3a KaXIblil pyOex; 3a TeCTUpoBaHue — 110 15
0aJJIOB Ha KaXKI0W PyOEKHON KOHTPOJIBHOM, 10 30 Oa/I0B HA YCTHOM OTBETE.

BAJIVIBHASA CTPYKTYPA OLHEHKUA

Mumn. Makc.

dopMa KOHTPOJIA KOI-BO | KOJI-BO

0aJ110B 0aJU10B
Texywas ouenka CTyJcHTa B TeUeHHE 1-8 HEIETN COCTOUT U3: 0 20
e Pabomui na nexkyuax 0 4
e Bwinonnenusa 3adanuit na 1a00pamopHbIX 3AHAMUAX 0 6
e  Buinoanenusa oomawinux 3a0anuii 0 5
o  CamocmoamenvbHnuvix pabom 0 5
1-a pybexcnan ammecmayusn 0 15
Texyujan oyenka cTyfcHTa B TeueHue 9-17 Henenm coOCTOUT U3: 0 20
o Pabomwvt na nexyusx 0 4
® Buvinonnenus 3a0anuil Ha NPAKMUYECKUX 3AHAMUAX 0 6
e  Bwinonanenusa oomawinux 3adanuii 0 5)
e  CamocmosamenvHuix padom 0 5)
2-a pybescnan ammecmayus 0 15

V71

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

Ne | KoHTpoJsupyemblie TeMbl (pa3aeibl) Kon HaumeHoBanue
AUCHHUILIMHBI KOHTPOJINPYeMOii OLICHOYHOI0
KOMIIeTEHIIUH CpeAcTBa
2 ceMecTp

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

2. |Tema?2. OIIK-2 C6, K, YO, P3, BY,
JHTponus. Bropoe u Tperbe Hayana TK, 3
TepMOAUHAMUKHU. JHeprusi ['udoca n
Heprus ['ea1bMrosbua.

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

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

5. |Tewma 5. OIIK-2 Co, K, YO, P3, BY,
PacTBopbl. Tepmoannammnyeckue TK, 3
CBOIiCTBA W/1€AJIbHBIX PACTBOPOB

6. | Tema6. OIIK-2 Co, K, YO, P3, BY,
PacTBOpBI 3J1EKTPOJIUTOB, UX TK, 3
0CO0EHHOCTH. JJIeKTPONPOBOAHOCTH
PacTBOPOB YJIEKTPOJIHUTOB

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

IHorenunomerpus U
NOTEHIMOMETPHYECKOe TUTPOBAHHE

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

3 cemecTp

9. |Temal. OIIK-2 Co,K, YO, P3, TK, D
IIpeamer u coaep:kaHue Kypca
KoJUIOMaHOM Xumun. Oomme
CBOICTBA JUCIIEPCHBIX CUCTEM.

Kaacenpukanus gucnepcHbIx
CHCTEM

10. | Tema 2. OIIK-2 Co,K, YO, P3, TK, D
IToBepxHoOCTHOE HaTSIZKeHH e U
NMOBEPXHOCTHAS JHEPTHUsi

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

AcopOuus ¥ MOBEPXHOCTHOE

HaTsKeHHe. PyHIaMEHTAIbHOE
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aacopoOunonHoe ypapuenue I'mooca.
IloBepxXHOCTHAS AKTUBHOCTb.
IloBepXHOCTHO-aKTHBHbIE BelleCTBA

12. | Tema 4. OIIK-2 C6,K, VO, P3, TK, D
AncopOuus Ha rpanunue pa3aena T -
I', T- pacTBOp. YpaBHeHUe
®peiinanuxa. Teopus
MOHOMOJIEKYJISIPHOM aacopOouuun
JIharmiopa. 3aKkoHOMEpHOCTH
MOJIEKYJISIPHOM, NOHHOW 1
HOHOOOMEHHOM agcopounu

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

15. | Tema 7. OIIK-2 C6,K, VO, P3, TK, D
MoJieRkyasipHO-KHHEeTHYeCKHUe
CBOIICTBA JMCIIEPCHBIX CHCTEM.
CenMeHTAIMOHHBII aHAJIN3
16. | Tema 8. OIIK-2 C6, K, YO, P3, TK, D
DJleKTpUYeCcKHe CBOiCTBA
JAUCIIEPCHBIX CHCTEM.
DJIEKTPOKMHETHYeCKH e SIBJICHHSA
17. | Tema 9. OIIK-2 C6,K, VO, P3, TK, D
ArperaTMBHasi  YCTOMYMBOCTHL M
KOAryJsiliisl IMCIEePCHBIX CHCTEM

18. | Tema 10. OIIK-2 C6, K, YO, P3, TK, D
OnTuyeckne cBOMCTBA KOJJIOMIHBIX
cucTeM

dopma 011eHOYHOT0 cpecTBa: nMpoBepka KoHcnekToB K, yctHplit onpoc YO,
cobecenosanue CO; pemenue 3afay P3, BeinonHeHue ynpaxHenuit BY, tectupoBanue
komnetotepHoe TK; 3auet 3, ax3amen O.

8.3. Tunosple 321aHUS OLICHOYHBIX CPEACTB
8.3.1. OnleHOYHBIE CPEACTBA ISl TEKYIIEr0o KOHTPOJIsI YCIeBAeMOCTH
KoHTpoJibHbIe 3aaHus [JIA OLEHKH 3HAHWH, YMEHHH, HABBIKOB M (MJM) ONbITA

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

Ne | Komme- 3anaHus AJ1s1 AUATHOCTUKU CPOPMHUPOBAHHOCTH CcbliIKHu Ha
TEHIUA KOMIIeTEeHIHIT CTPAHMIBI
3agaHusl OTKPHITOIO THIA
3agaHus AJis1 AUATHOCTHKH Pa3BUTHSA TEOPETHYECKUX 3HAHMM
dusnyeckas XuMus. 2 ceMecTp
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220 - 222
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OCHOBHBIE (DM3UKO-XMMHUYECKHUE CBOWCTBA. DIACTUYHOCTD
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TEMA Ne 1: TEPMOXUMMUSA. OITPEAEJIEHUE TEIIVIOTBI PACTBOPEHUSA COJIN.

8.3.2. JIabopaTopHble U MPaKTUYECKHE 3aHITHUS

2 cemecTp. Pu3nyeckasi XuMus

(m1st popmMupoBaHusi KoMneTeHIUH OIK-2)

OITPEJAEJIEHUE TEIIVIOTBI THIPATOOBPA3OBAHUSA COJIN

(;1rabopaTOpHO-TIpaKTHUECKOE 3aHATHE, 4 yaca)

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

ONpPCACIIUTDL TCIUIOTBI paCTBOPCHUA COJ'IGIZ, pacCcuuTaThb TCIJIOTY FI/II[paT006p3.3OBaHI/IH

kpuctaymioruapata CuSOs-5H20 n3 6e3BoHOMN coH.
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JIad. padora Ne 1. Kanopumerpus. Onpenenenue TEIoTsl pACTBOPEHUS U TETUIOTHI
TUAPAaTO0Opa30BaHUS COJICH.

Bomnpocsl 1i1st 00cy:K1eHus:

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

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

IlepBoe Ha4aI0 TEPMOJUHAMHUKH.

TermnoeMKoCTb.

Tepmoxumuueckue ypaBHenus. 3akoH ['ecca.

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

. 3akon Kupxroda.

10. TerioTa pacTBOpEHUS COJU U TEIIOTA THAPATOOOPA30BAHMUS.

CoNORWN

TEMA Ne 2: OHTPOIIUS. BTOPOE U TPETBE HAYAJIA TEPMOJIMHAMUKMN.
OHEPTUSI THBBCA U DHEPI'USA I'EJIbMI'OJIBLIA
(mpakTuueckoe 3aHsTHE, 4 yaca)

ean 3ansaTHUSA:

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

Bonpocs! nuis 06cyxeHus:
1. Durponus cucremsl. TepMoanHaMuyeckasi BEpOSATHOCTb CUCTEMBI.

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

3. Bropoe u TpeThe Havana TEpMOJAMHAMHUKH. AOGCONIIOTHAS BETMUYNHA SHTPOIHH.

4. Pacuer AS® peaumm ¥ KPUTEPHH CAMOIPOM3BOILHOTO TIPOTEKAHUS TIPOLIECCOB B
M30JIMPOBaHHBIX CUCTEMAX.

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

6. Pacuer AG%eaxumn 110 Bemmunnam AGsp BEIIECTB, yUacTBYIONIUX B PEAKIIHHL.

7. AGopeaKLIHH KaK KpUTEpPUHN CaMOIIPOU3BOJIBHBIX MPOLECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.
Penmurn 3apaun:

1. Brrumciauthb CTAaHAAPTHYIO TCIUIOTY 06pa30BaHI/I$I aMMMHaKa Mpu nNoCTOAHHOM JaBJICHUU U

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

—1530,28 xJIx ;
— 571,68 xJIx .

2. Tenmnotsl pacTBopeHus: 1| Moyb HaTpust U | MOJIb OKCHAa HATPHS B BOJIE TIPU CTAaHAAPTHBIX
YCJIOBHSIX paBHBI COOTBETCTBEHHO — 183,79 xJ[»/Momb u — 237,94 xJ»x/mMonb. Termota
o0pa3oBaHUs BOJIbI IPU CTAHJAPTHBIX yCIOBHUSAX paBHa — 285,84 xJI>x/Monb. BbUucIuTh
CTaH/IAPTHYIO TEIUIOTY 00pa30BaHUs OKCHIA HATPHS MTPH IMIOCTOSTHHOM JIABJICHUHU M IIOCTOSTHHOM
o0BeMme.
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3. PaccumTarh SHTAIBIHIO THAPATAIUH CYIb(daTa HATPHs, €CITH U3BECTHO, YTO SHTAIBIIHSI
pactBopenus 6e3BogHOM con NaSOur) paBHa — 2,3 KJ[/MOIB, a SHTANBINS PACTBOPCHHUS
kpuctammtoruapara NaSOgs - 10H20) paBHa +78,6 K k/MOIIb.

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

CHspy + 202090 — CO2¢y + 2H20 00 ; AH% = -890.3 k/Ix ;
Hoy + 1202 — H20 o) AH% = -2858 xJlx ;
Cw + O — COx(n); AH% = -3935 k]Ix.

5. Bwruaucnuth TEmioBoi 3G PeKT peakuu npu MOCTOSHHOM JIABJICHUH U MIPH IIOCTOSTHHOM 00beMe,
IIPH CTAHIAPTHBIX YCIOBHSX, HCIIONB3YS CICAYIONINE TEPMOIUHAMUYCCKHE BETUIHHBIL:
CH2OH — CH20H ) — CH3COH ) + H20
AHC.., kJ>x/Mob —1192,86 —1192,44 0

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

TCPMOANHAMHUYCCKUC BCIINYNHBI:

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

7. BprauciuTh TEII0BOM 3G (GEKT peakuy Py MOCTOSTHHOM JIaBJICHUHU U IPU IOCTOSIHHOM 00BeMe,
U3MEHEHHE SHTPOIUU U 3Hepruu ['nb0ca npu CTaHJapTHBIX YCIOBUSAX, UCIONB3YS CIEIYIOIUE

TEPMOJAMHAMMYECKHE BETUUMHBL:
C2Haz () + 2Hp —  CoHs

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

HEN30JIMPOBAHHOU CHCTEME.

8. BprunciuTh TEMI0BOM A (GEKT peakuy Py MOCTOSTHHOM JIaBJICHUH U TIPU TIOCTOSTHHOM 00BeMe,
U3MEHEHME SHTPONUH U 3Hepruu ['ndoca (AByms criocodamu) MpH CTaHAAPTHBIX YCIOBUSX,

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

AH°05p‘, kJ>x/Monb —20,2 0 —296.,9 —241.,8
SO, Tix/K-Moub 205,6 205,0 248,1 188.8
AG%sp., KJIK/MOTB —333 0 —300,4 —228.4

C)IeﬂaTB BBIBOJI O BOBMOXXHOCTH CaMOITPOU3BOJIBHOT'O IMTPOTCKAHUA PCAKIIUN B HSOHHpOBaHHOﬁ n
HCHSOHHpOBaHHOﬁ CHUCTEMC.
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TEMA Ne 3: XUMHNYECKOE PABHOBECHE.

BJIMAHUE KOHUEHTPAIIMU BEIIECTB, YHACTBYIOIIIUX B PEAKIIUUH,

TEMIIEPATYPbI U KUCJIOTHOCTHU CPEJAbI HA COCTOSHHUE
XUMHUYECKOI'O PABHOBECHSA
(;1abopaTtopHO-TIpaKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHusa:

N3ydeHune coCTOSTHUSI XMMUYECKOTO PAaBHOBECHS U BJIMSHUS MapaMEeTPOB CUCTEMbI Ha
CMEIIECHUE XUMUYECKOTO PAaBHOBECHS.

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

BOI[pOCLI AJIsL 06cy>1c11eﬂml:

OO6patumMbie 1 HEOOpATUMbIE XMMUYECKHE PEAKLIUH.

Kakoe cocrostnre 00patuMoi XMMHUYECKOH peakMy Ha3blBal0T XMMUYECKUM PaBHOBECHEM?
3aKoH JEHCTBYIOLIMX Macc AJi XMMUUecKoro paBHoBecusi. Koncrantel paBHoBecus: Ky, K,

Kf, Ka.

Cwmemenue pasHoBecust — npunuui Jle [llarense-bpayna. Bnusinue koHnienTpanum,
JIABJICHUS U TEMIIEPATYPhl HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS.

Hanumure ypaBHeHue 1151 KOHCTaHT paBHOBecHs Kp u K, 114 Kax)a0ro u3 cieayrommx

00paTUMBIX MPOIECCOB:
2NO2¢) <« 2NOr +02¢; AH® >0

Hy@w + Brogy <« 2HBrg; AHC <0
Hye + CuOun <  HOr + Cum; AH’<0
Kak cmecturcs PaBHOBCCHUC IIpU UBMCHCHUU I1apaMCTPOB CUCTEMBI?

Kax xoHcTaHTH paBHOBecus cBsazanbl ¢ AG? u AF peakuun?
VYpaBHEHHE N30TEPMbI XUMUYECKOU PEAKLIMH.
Brruucnure koHcTanTy paBHOBecus K, peaknuu:

SO3() + H2O@my <« H2SO4(x),

ecmu AGCgp. BemecTs SO3 (1), H20 (x), H2SO4 (x) paBHBI cooTBeTcTBeRHO —370,4; -237.2 11
—690,3 xJIx/Momb. (OtseT: 3,14-10%).

TEMA Ne 4: ®DPA30BOE PABHOBECHE. PEHIEHUE 3ATAY 11O TEME
«XNUMHUYECKOE U ®A30BOE PABHOBECHE)
(mpakTuueckoe 3aHsATHE, 4 Yaca)

Iean 3ansaTHA:

Paccmotpenue ¢ha3oBoro paBHOBECHS B OJIHO- M IByXKOMITOHEHTHBIX CHCTEMAX.

Pemrenue 3a1a4u Ha pacueT KOHCTAHT PABHOBECHSI XUMUUECKUX PEAKIIMM U Yncia CTerneHen
CBOOO/IBI TEPMOAMHAMUYECKON CUCTEMBI.

Bonpocsl 1151 00cy:Ra1eHus:

XUMHYEeCKUH MOTEeHIHAN KaK (JaKTOp HUHTEHCUBHOCTH (PU3UKO-XUMHUYECKUX MPOLIECCOB.
Pacuer KOHCTAaHT paBHOBECHSI XUMHUECKUX PEAKIIUH.

dazoBoe paBHOBecHE U (ha30BBIC TIEPEXOJIBI.

Yuciao creneHei cBOOOIBL.

[TpaBuio ¢a3 I'n66ca.

OIHOKOMITOHCHTHBIE, IByXKOMIIOHEHTHBIC U TPEXKOMITOHCHTHBIC CHCTEMBI.
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JlnarpaMMsl COCTOSIHUSL.
OCHOBBI TEPMUYECKOTO aHAIU3a.
9. Pacuer uucna creneHeil cBOOO I TEPMOTUHAMUYECKON CUCTEMBI.

o

Penmmrn 3amaun:

1. BpIUMCINUTH KOHCTaHTY paBHOBECHUS PEAKIIMU IIPU CTAHJAPTHBIX YCIOBUSAX, UCIOJIb3YS
CIPAaBOYHBIE IaHHBIE:
HSwy + Chepy o S + 2HCly
AH 6y, KJIK/MOMB —20.9 0 0 —92.1
S°, Tx/K-momb 205,7 223,0 31,9 186,8
[TpennoxuTe onTUMaIbHOE U3MEHEHHUE ITapaMETPOB CUCTEMBI (¢, T U p) uisl yBenuueHus
BBIX0J1a MPOYKTOB peakiuu. OTBET 000CHOBATb.

2. BpMHCINTH KOHCTAHTY PABHOBECHUS PEAKIIMU MPH CTAHAAPTHBIX YCIOBUAX, HCIIOIb3YS
CIpaBOYHBIC IaHHBIE!
2NOp + Clap < 2NOCly
AH°o6p,, kJ>x/MOIb 90,2 0 52,4
S0, JIx/K-Moub 210,6 223,0 261,6
Kak cMmecTuTcst paBHOBECHE ITPU CHUIKEHUH TEMIIEPATyPhI U MTOBBIILICHUH JIABJICHHS B CHCTEME U
YBEJIMYEHUH KOHLIEHTpauuu xyopa? OTBeT 000CHOBATh.

3. PaccuuTaiiTe KOHCTaHTY pPaBHOBECHUS U UCXOAHbIE KOHIIEHTpaluu okcuaa azora (1) u
KHCJIOpOo/ia AJisi 00OpaTUMO peakiiu:

2NOr + 029 < 2NO2(,
€CJIM B COCTOSTHMM PaBHOBECHsI pAaBHOBECHBIE KOHILIEHTPAIMK BEIIEeCTB paBHbI okcuJ azota (II) —
0,056 momw/n; kuciopoa — 0,02 moinw/1; okcua azota (IV) — 0,044 monb/i1. B kakoM HanpaBiieHUU
IPOTEKAeT AaHHas peakiys (OLEHUTE MOJI0KEHUE PaBHOBECHS)?

4. HavanpHble KOHLIEHTPAIMK BOI0pOia U Hona paBHbI cooTBeTcTBEeHHO 0,2 1 0,1 Mmonw/n. ITocne
YCTaHOBJICHUS] PAaBHOBECHS KOHIIEHTpalus oaoBoopoaa pasHa 0,08 Moib/1. Berancnutsb
KOHCTaHTY PaBHOBECHS U PABHOBECHBIE KOHIIEHTPALlMU BOJOPOAA U HoJa.

5. B cocTosHuM paBHOBECHS peakiuu 00pa30BaHMs aMMHUaKa U3 BOJOPO/Ia M a30Ta KOHIIEHTpAIUs
aszora pasHa 0,2 moib/11, Bogopoaa 0,1 Momns/n, ammuaka 0,7 MoJb/1. BRIUMCIUTE KOHCTAHTY
paBHOBECHSI U UCXOHBIE KOHIIEHTPAIIMU a30Ta U BOJAOPOAA.

6. OnpenenuThs HalpaBJIE€HUE IPOTEKAHUS PEAKIIMN B3aUMOICHCTBUS BOAOPOIA C HOAOM C
obpasoBanueMm itonoBoaopoaa npu 298K, eciau KOHIEHTpAIMH BEIIECTB B CUCTEME PaBHBI:
Bogopoaa — 0,01 monw/m, iioga — 0,01 momnw/n, HonoBomopoaa — 1,0 monb/n. Korcranta paBHOBecust
K. =2.

7. Bbraucanth yucio ¢a3, KOMIOHEHTOB U CTENEHEeH CBOOOIbI B CUCTEME, COCTOSIIIECH U3 BOJJHOTO
pacTBopa, CoAepIKaIero cyib(aT HATPUsI ¥ XJIOPUJ HATPHsI, TAPOB BOABI M KPHUCTAJUIOB JIBJIA.

8. Cuctema, cocTosIas U3 BOJHOTO pacTBOpa cylb(dara HaTpUs, KPUCTAIIOB 3TOM CONU U
BOJISIHOT'O MTapa, HAaXOAUTCA MPU MOCTOSHHOM J1aBlIieHUHU. BeIUMCInTh 4nciio cTeneHei cBo0o b1
U YKa3aTh BApUAHTHOCTb CHCTEMBI.

9. Bbramcnuth uncio (a3, KOMIIOHEHTOB U CTETICHEH CBOOOIBI B CHCTEME, COCTOSIIICH M3 BOJHOTO
pacTBOpa, COAEPKAIIETO ITUIIOBBIA CIIUPT, IAPOB BOJBI U IMAPOB CIIUPTA.
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TEMA Ne 5: TEPMOJUWHAMMYECKHNE CBOVCTBA PACTBOPOB
(JtabopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)

ean 3ansaTHUA:

N3yueHue KOJUIMTaTHUBHBIX CBOMCTB PAcTBOPOB HERJIEKTPOIMTOB M AJIEKTPOIUTOB. Pacuer
HABECOK BEUIECTB U 00BEMOB KHUAKOCTEH, HEOOXOMUMBIX JUIs MPUTOTOBIICHUS PACTBOPOB
3a1aHHOM KOHIICHTPALIUH.

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

HpI/IFOTOBI/ITB CICOYIOIIUE BOAHBIE PAaCTBOPHLI:

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

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

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

m1oTHOCTH criupTa 0,79 r/mi).

BbIUMCIUTE COOTBETCTBEHHO MOJISIIBHYIO, MOJIIPHYIO KOHIIEHTPAILIUHM 3THX PACTBOPOB,
MacCOBYIO JIOJIF0 PACTBOPEHHOT'O BEIIECTBA M MOJIbHBIC JI0JIM KOMIIOHECHTOB B PacTBOpE.
PaccunTath OTHOCHTEBHOE MOHMKEHHE JaBJICHHS HACHIIIIEHHOTO Tapa, OCMOTHYECKOE
JIaBJICHUE, TEMIIEPATYPy 3aMep3aHusl U TEMIIEPAaTypy KUIICHHS MMOJIYYECHHBIX pacTBOpoB. s
AIIEKTPOJIUTOB CYUTATH CTENICHD YIEKTPOIUTUIECKON TUCCOIMAIINN paBHOW | 1 ydecTh
U30TOHHYECKUI KOA(PPUIIMEHT B pacueTax.

Bonpocs! nu1s1 06cyx1eHus:

1. Xapakrepuctuka u kiaccuukaius pacTBOPOB.
2. CnocoObl BeIpaKeHHsI KOHLIEHTPAIMK PAacTBOpa: MaccoBasi 015, MOJIbHAs JI0JIA,
MOJISIpHAs! KOHLIEHTPAIHsI, MOJISUTbHAS KOHIIEHTpaIus. PacTBOpUMOCTS.
3. Tepmonunamuyeckue cBOWCTBA UACATBHBIX PACTBOPOB:
e JIaBJICHHE HACBIIIEHHOIO Mapa HaJl pacTBopoM (3akoH Pays);
® TOBBIIICHUE TEMIIEPATYPhl KUIICHUS PacTBOPA;
® [IOHWXKEHHE TeMIIepaTyphl 3aMep3aHUsl PaCTBOPA;
® OCMOC U OCMOTHYECKOE JIaBJICHUE.
HeuneanbHbie pacTBOpbl. AKTUBHOCTb.
Oco0EeHHOCTH BOJTHBIX PACTBOPOB AJIEKTPOIUTOB.
CreneHb MEKTPOIUTHYECKON TMCCOIUAINN, U30TOHUYECKUN K03 PUIIueHT.
TepMoauHaMUYECKHE CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

No ok

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

Iean 3ansaTHA:

N3yuuTh pa3inuyHble BUIBI QJIEKTPOIIPOBOTHOCTH PACTBOPOB JICKTPOIUTOB.
O3HaKOMHTBCS C KOHAYKTOMETPUYECKUM METOJ0M MU3MEPEHUS YIEIbHOM
3JIEKTPOTPOBOTHOCTH PACTBOPOB YKCYCHOM KHUCIIOTHI (CIA00TO AJIEKTPOIUTA) PA3IUIHOM
KOHIIEHTpaluu. PaccuntaTh MOIBHYIO AIEKTPONPOBOAHOCTH 3TUX PACTBOPOB, CTEIIEHB
JICCOLIMAIMU U CpeIHIOI0 KoHCTaHTy aucconuanuu CH3COOH.

JIa6. padora Ne 4. KongykromeTpruyeckoe onpeesieHiue CTENeHN AUCCOLUAINU U
KOHCTAHTHI JUCCOILMAIINH CJIa00T0 JIEKTPOIUTA (Ha TPUMEPE YKCYCHON KHCIIOTHI).
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Bonpocs! nu1s1 06cyxneHus:

DIEKTPONPOBOJHOCTH PACTBOPOB AIEKTPOJIUTOB: YACIbHOE SJIEKTPUUECKOE COIPOTUBIICHHE,

yZieIbHas 3JIEKTPOIIPOBOJHOCTD, MOJIbHAS 3JIEKTPOIIPOBOJHOCTb.
Biusinue BenmuMHbI pa30aBiaeHus pacTBOpPa Ha MOJIbHYIO 3JIEKTPOIPOBOJHOCTD.
[ToaBuxHOCTH HOHOB. 3ak0oH Konbpaymia. Yucia nepenoca.

Konnykromerpus. Pacuer crerneHy U KOHCTAHThI IUCCOLUAIIMU CIIA0bIX JIEKTPOIUTOB.
CuJsbHBIE EKTPOIIUTHI, 0COOEHHOCTH MX BOJIHBIX pacTBOpoB. Teopus lebas-XroKKes.
AKTHUBHOCTB, KO3((UIIMEHT AKTUBHOCTHU U MOHHAS CHJIA PaCTBOPA.

TEMA Ne 7: QJIEKTPOJHBIN MIOTEHIIUAJL TAJIBBAHUYECKHUM JEMEHT.

akrwn

~No

10.

MNOTEHHUOMETPUSA
(;1abopaTtopHO-TIpaKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHA:

PaCCMOTpeTB BHU/BI QJICKTPUYCCKUX IMMOTCHIIMAI0B, BOSHUKAIOIINX Ha I'paHUILIC pasaciia (1)33,

YCTPOHCTBO U pabOTy rajJbBaHUYECKOTO DJIEMEHTA, PACUET AIEKTPOABIKYILEH CHIIBI 1
paboThI ralIbBAHUYECKOTO DIIEMEHTA.

O3HaKOMUTHCS ¢ METOJAMKOMN MOTEHIIMOMETPUUIECKOTO n3mMepenus pH cpeapl.

JIa6. padora Ne 5. U3mepenue u pacuet 3/C ragpBaHUYECKOTO JIEMEHTA.
[TorennmomeTpuveckoe u3Mepenne u pacuetr pH B pacTBopax ciiaObIX JIEKTPOIUTOB.

Bonpocsl 1151 00cy:Ra1eHus:

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

YcTpolicTBO M paboTa raJlbBaHUYECKOTO AIeMeHTa SIkoou-Jlanuas.

O/1C rasibBaHMYECKOTO 3JIEMEHTA U €€ CBSA3b C pab0TON M M3MEHeHHeM dHepruu [ nooca.
CrangapTHBIN JIEKTPOAHBIN oTeHIMal. Bomopoanslii snekTpoa. YpaBuenue HepHera.
Psin nanpspxenuit anemeHToB. OOBSICHUTD, UTO MPOUCXOAUT NpU HaHeceHuH karum 0,1 M
pacTBopa HUTpaTa cepebpa Ha MEAHYIO MJIACTUHKY.

Knaccudukanus 351ekTpo10B.

Knaccudukanus 3MeKTpoOXUMHUYECKUX eTeH.

BrruucnanTs noteHuan cepedpsHoro IeKTpoaa npu temmeparype 25°C, onmymeHHOro B
PacTBOP €ro COJIU ¢ aKTUBHOCTLIO HOHOB Ag* 0,001 MoIb/11.

BrruucnanTs noTeHIMa MMHKOBOTO JIEKTpoa npu Temiiepatype 25°C, onmyImeHHOro B
PacTBOp €ro CONH ¢ aKTUBHOCTHIO HOHOB ZN?* 0,1 MOTIB/M.

BbIuncianTh BETMUUHY MOTEHIMATA OKACIUTEIbHO-BOCCTAHOBUTEILHOTO 3yekTpoa Pt/
MnO4~, Mn?* npu pH=1, ecru akTuBHOCTH HOHa MNO4~ paBHa 0,05 Mons/1, a Mn?*
cootrBeTcTBeHHO 0,1 MOAB/I.

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

Iean 3ansaTHA:

PaccMoTpeTh OCHOBBI XUMHUUECKON KUHETUKU. O3HAKOMHUTHCS C METOJIOM OINPEIECTECHUS
KOHCTAHTBI CKOPOCTH PEAKIMU BTOPOTO MOpsiKa. PaccunTarh KOHCTAHTY CKOPOCTH 3TOU
peaKkuuu.

31



JIa6. padora Ne 6. OnpeneneHrie KOHCTaHTBI CKOPOCTH PEaKIIMK BTOPOTO MOpsAKa Ha
puMepe peakiiy OKUCICHHS oM A KaJIHs Nepcynb(haToM Kaus.

BOI[pOCLI AJIsL 06cy>1c11eﬂml:

1. OcHoBHBIE IPEICTaBIECHUSI XUMUYECKONH KNHETUKHU: IIPOCTHIE U CIIOKHBIE PEAKIIUH,
TOMOTEHHBIE Y T€TEPOTre€HHbIE PEAKIIUU, CKOPOCTh XUMUUYECKUX PEAKLIUM.

2. MonexysipHOCTb U MOPAIOK PEAKIUU. 3aKOH JEHCTBYIOIIUX MAcC ISl IPOCTHIX
TOMOTEHHBIX peakuuii. Kunetnueckue ypaBHEHUSI.

3. MexaHu3M XUMHYECKHUX PeaKinidi. JHEPTus aKTUBALlMU PEeaKIMK. Y paBHCHHE AppeHuyca.

4. 3aBUCHMOCTb CKOPOCTU XMMHUYECKOHN peakluy OT TeMIIEPaTyphl.

5. Duepretnueckuil mpoduiib SK30TEPMHUUECKON U SHIOTEPMUIECKOI PEaKIIHH.

6. AKTHBUPOBAHHBIA KOMIUIEKC M CTepUUYECKUM pakTop. YpaBHEHHE APpPEHHYCA C YIETOM
cTepudeckoro gakropa u yucia 3pHEKTHBHBIX CTOJIKHOBEHHN MEXKTY YaCTUI[AMHU.

7. Kak u3MEHHUTCSI CKOPOCTh MIPSMOM peaKIuu: 2COw) + O2¢) < 2CO2 () mpm
yBenuueHuu koHuentpamuu CO B 3 paza?
8. Kak u3MeHHUTCs CKOPOCTh MPSMOM peaKuu: 2NOw) + O2() < 2NO2(), ecnu

00BbEM PEaKIIMOHHOTO COCY/1a YBEIUYHUTCS B 2 paza?
9. Beruucnuth TeMnepaTypHbii K03()(GUIUMEHT CKOPOCTH PEaKLMH, €CIIU PU MOHWKEHUH
temnepatyps! Ha 30°C cKOpOCTh peakIuy yMEeHbIIUIACK B 8 pas.

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

ean 3ansaTHUSA:
PaccMoTpeTh OCHOBBI KaTalli3a ¥ MEXaHU3M KaTaJTUTHYECKUX PEaKIU.

Bonpocsl 1151 00cyKI1eHus:

Karanu3. Buae! katanusa.

KaTtanuzaTtopsl u KaTaIUTUYECKHE PEAKIIUH.
MexaHu3M KaTalUTHYECKUX PEaKIIHi.
DHepPreTUYeCKuid MpoPuiib KaTATUTHUYECKOU PEaKIIHH.
Karanutrnueckast ak THBHOCTb.

®epMeHTaTUBHBIN KaTajan3, ero 0COOEHHOCTH.
YpaBHenne Muxasnuca-MeHTEH U €ro aHaJIn3.

NoabkowhE

8.3.3. JIabopaTopHbIe U MpaKTHYECKHE 3aHITHS
3 cemectp. Kosutonanass xumus

(m1s1 popmMupoBaHusi KoMneTeHIUH OIK-2)

TEMA Ne 1: IUO®OBHBIE U JIMO®UJIBHBIE TUCITEPCHBIE CUCTEMBI
MNOJYYEHHUE JIMO®OBHbBIX U JIMOPNIBbHBIX KOJIJIOUMIHBIX PACTBOPOB,
SMYJIbCHU U TEH, U3YUYEHUE UX CBOVMCTB
(;1rabopaTOpHO-TIpaKTHUECKOE 3aHATHE, 4 yaca)

Ieanb 3anaTHA:
Paccmotpets kinaccudukanuio aucnepcHsix cucteM (1V tumna), ycTOHYMBOCTD ITUCHEPCHBIX
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CHCTEM M METOIbl MX TOJTY4EHHUSI.
JIao. pa6ora Ne 1. [Tomydenne mnohoOHBIX ¥ THOGUIBLHBIX KOJIJIOUIHBIX PACTBOPOB.
JIa6. padora Ne 2. [TonmyueHne sMynbCUi U TI€H M U3y4EHHUE UX CBOMCTB.

1. ITonyuenue n1M0(HOOHBIX KOJUIOMIHBIX PACTBOPOB METOJIOM KOH/ICHCAIIHH.

A. Meroa pusnueckol KOHICHCAIIUH.
e [losyuuTs rHIPO30JIb CEPHI.
e [lomyunth rupO30Jb KAaHUPOIIH.
b. MeTon xuMuuecKkoi KOHACHCAIIH.
e [lonyuuTts 30J1b TUAPOKCHUAA JKETIE3a PEAKIIMEN THIPOIU3A.
o Tlomyunts 3016 MOIUAA cepedpa peakiuell JBOMHOTO OOMEHa.
e [lonyuuts rUIp0O30Jib CEPBI pEAKIINEN OKUCICHUS—BOCCTAHOBIICHHUS.

2. Tlomyuenue m10(pOOHBIX KOJUIOUTHBIX PACTBOPOB METOJIOM JAUCIIEPTHPOBAHUS.

e [losy4nTh 30J1b TUAPOKCHUIA JKETIE3A ITYTEM AZCOPOITMOHHOM MEeNTH3AIUH.
e [lonyunth 307 TUAPOKCHAA ATIOMUHHUS MOCPEICTBOM IMENTH3ALUU COJISHOMN
KHUCJIOTOM.

3. INomyuenue MMOPUIBHBIX 30J€H.

e [JosyunTs 30516 Kpaxmaia.
e [losyunTs 30i1b JKEIATHHA.

4. TIlomyuyeHue 3MynbCUM NPSAMOro M OOpPaTHOIO THUIIOB, U3yYEHHUE METO/OB ONPEICIICHUS TUIIA
SMYJIbCHH.
5. Ilomy4eHue neH U U3y4eHHE UX CBOMCTB.

w

O Noa

10.
11.
12.
13.
14.
15.

Bonpocs! nu1s 06cyxneHus:

Ha3zoBute BHIBI yCTOHYMBOCTH IUCIIEPCHBIX CHUCTEM B COOTBETCTBHU C KilaccHukanmei
[TeckoBa. B dyem 3awitouaercs pazinyue MEXIy JIHOQUWIBHBIMM U JIHOGOOHBIMU
KOJUIOMJIHBIMH CHCTEMaMu?

Yem o0ycnoBiieHa arperaTiBHas HEyCTOWYMBOCTh JTMOPOOHBIX AucnepcHbIXx cuctemM? Kakue
IIPOLIECCHI CAMOIIPOU3BOJIBHO MPOUCXOJIAT B ITUX CHCTEMAX?

Kakumu meronamu nonyuarot 1uodo6Hblie qucnepcHblie cucteMsl? [IpuBeaure npumepsl.
Ha uto 3arpaunBaercs pabota npu ApoOIeHUH U U3MeNbYeHUH MaTepuaios? Kakum oOpazom
MOYXHO YMEHBIIUTHh pPabOTy H3MEIbUEHHUS U MOBBICUTH JAUCHEPCHOCTh H3MENbYaeMOTro
MaTepuana?

Omynbscun. Kak knmaccuuuupyroT smyiabeun?

Kakue BemecTBa HCHIOIB3YIOT B KAYECTBE CTAOMIN3aTOPOB MPSIMBIX 1 OOPATHBIX MYJIbCHIA ?
Tunsl ctabunuzatopos. Yucno ['JIb mis ITAB.

[Tpu paccMoTpeHuU >MyNbCU B/M M M/B TPYAHO OIPENEIHUTh, Kakas U3 JABYX XKUAKOCTEH
ABIsieTCs AucnepcHor (azoil. Kakumu mMeTogaMu MOXHO 3TO clenaTh?

[Ipouecc obpamienust paz smynbeun. Kak ocymecTBuTh odpaiieHue ¢as sMyabCuii?

Cxema cTaOunu3anuu nNpsmMbIX U 00paTHBIX dMYJIbcuii ¢ momorbio [TAB.

B uewm 3akirouaercst MexaHU3M cTabuUIU3aluy el ¢ nomouibio [TAB?

Cxema nenoobpa3zoBanus ¢ nomoinsio [TAB.

Kaknmu nmapamerpamu XapakTepHU3yrOT YCTOMYMBOCTD NIEH?

Kakoe npakTuieckoe 3Ha4eHUE UMEIOT IMYJIBCUU U NIEHBI?

[Tpouecc ¢uoTanuu U €ro NpUMeHeHue.
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TEMA Ne 2: IOBEPXHOCTHBIE ABJIEHUA U IIOBEPXHOCTHOE HATAKEHHUE.

~ow

oo

ONPEJEJIEHUE ITOJTHOM MOBEPXHOCTHOM DHEPT UM ) KUJIKOCTEN
(;mabopaTtopHO-TIpaKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHA:

PaccmotpeTs siBieHuUs, TPOTEKAOIIKEe Ha TpaHuLie pa3zesna ¢a3, HOHITUS «IIOBEPXHOCTHOE
HATSHDKEHUS U «I10JTHAsl TOBEPXHOCTHAS SHEPTHs». PaccMoTpeTs METo1bl U3MEPEHUS
IIOBEPXHOCTHOI'O HATSYKEHUS )KUJIKOCTEN U OINPEIEIICHHs] TIOJIHOM TOBEPXHOCTHOM 3HEPTUU
U €€ COCTABJIAIOILIUX.

JIad. pa6ora Ne 3. M3aMepeHre mOBEPXHOCTHOTO HATSKEHUS KUJIKOCTEH U ONpeIeIeHIE
IIOJIHOM ITOBEPXHOCTHOM 3HEPIUU KUAKOCTH.

BOI[pOCLI AJIsL oﬁcyme}mﬂ:

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

Kak 3aBUCHT NOBEPXHOCTHOE HATSHKEHUE OT IIPUPO/IbI BEIIECTBA, 00pa3yIOLIero NOBEPXHOCTh
(MEXMOJIEKYIISIPHOTO B3aUMOAEHCTBUS)?

Kakune MeTosbl HCIOIB3YIOTCA AJIs OIIPEIesIEHHS] TIOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTEH?
Ha ueM ocHOBaHO u3MepeHHE MOBEPXHOCTHOIO HATSXKEHHUS JKUIKOCTEH METOJ0M
KallWJIJISIPHOTO TIOAHATHUS, METOJIOM HauOOJbIIEro AaBICHUS Iy3bIpbKa BO3ayXa (METO[
Pebunnepa), MeTo10M OTpbIBA KOJIBLIA U CTATATMOMETPUYECKUM METOJOM?

Kak u nouemy 3aBHCHUT OBEPXHOCTHOE HATSKEHUE TEJ OT TeMIepaTypbl?

[To xakoMy ypaBHEHMIO MOXHO paccuMTaTh IIOJHYIO MOBEPXHOCTHYIO 3Hepruto? Kakue
JJaHHbIE HEOOXOAUMBI ISl TAKOTO pacyera?

Kak Bimser TemMnepaTypa Ha TEIUIOTY U SHTPOIHIO 00pa30BaHMUs €IMHHIIBI TOBEPXHOCTH M Ha
HOJIHYIO TIOBEPXHOCTHYIO SHEPIHIO KUIAKOCTEH?

TEMA Ne 3: HOBEPXHOCTHO-AKTHUBHBIE BEHIECTBA (ITIAB). UCCJIIEJOBAHUE
MUIIEJJIOOBPA30OBAHUS B PACTBOPAX ITAB. OIIPEJEJIEHUE KPUTUUYECKOM

agbrwpnE

S

KOHUHEHTPALIUU MULHEJJTOOBPA3OBAHUS (KKM) ITAB
(;1rabopaTOpHO-TIPaKTHUECKOE 3aHATHE, 4 yaca)

Ieanb 3ansaTHA:

UccnenoBanue Biausinusa [IAB Ha MOBEpXHOCTHOE HATSKEHHE KUJIKOCTEH W OMpenesieHue
KKM noBepXxHOCTHO—AaKTUBHBIX BEIIECTB METOJOM M3MEPEHHUS MOBEPXHOCTHOTO HATSKEHUS
(meton Pebunpepa).

JIa0. padora Ne 4, [ToBEpXHOCTHO-aKTUBHBIE BEIIIECTRA. HccnenoBanue
MuleiooopasoBanus B pactBopax [IAB. OmpeneneHue KpUTHUECKOW KOHIEHTPAIUU
mutemnooopasoanus (KKM) mo usmeHeHno moBepXHOCTHOTO HATsHkeHUsl pacTBopos [TAB.

Bonpocs! puist 00cyxneHus:

Kakwue BelecTBa Ha3pIBalOTCS IOBEPXHOCTHO—AKTUBHBIMH, KAKOBO CTPOEHUE UX MOJIEKYJ?
Kaxk xknaccudummpyror [TAB?

Yem oTnmyarorcs kostongusle ITAB ot nctunHo pactBopumbix? Yrto HazpiBaroT KKM?
Kaxkwue cymectByror Metozibl onpeaenenus KKM?

[Touemy npu KoHIEHTpaLusX, npeBblmatronx KKM, moBepXHOCTHOE HAaTSKEHHE PACTBOPOB
[TAB mpakTudecku He u3MeHsercs?

Kakue ¢axtops! Biustor Ha KKM?

Kaxk u noueMy BnusieT 1nmHa yriaeBoaopoaHoro paaukaina Ha KKM B pa3HbIx 1o noiasipHoCcTH
pacTBOPUTENAX?
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10.

11.

N

Kakum obpazom opueHTtupyrorcst mojiekyiasl [IAB B munennax, oOpasyonuxcs B MOISIpHOR
Y HETIOJIAPHOM cpenax?

Kakoe siBneHmne Ha3pIBalOT comobunmzarueii? Yem 00yCcoBIeHO 3TO siBIIeHUE?

Pacckaxute o npaktuueckom npumeHenuu [TAB. Ha yem ocHoBano ucnosb3zoBanue [IAB B
KauecTBE CTa0UIIM3aTOPOB JIUCIIEPCHBIX CUCTEM?

B dem 3akntouaercss MexaHU3M MOIOIIETO JIeUCTBUS pacTBopoB [TAB?

TEMA Ne 4: AJICOPBIIUSL. AJICOPEIIMSA YKCYCHOM KUCJOTHI HA
IMNOBEPXHOCTU AKTUBUPOBAHHOI'O YIJIA
(;mabopaTtopHO-TIpaKTHUECKOE 3aHATHE, 4 Jaca)

Iean 3anaTHusa:
[TpoBecTu agcopOIKIO HAa rpaHUIIe )KUIKOW U TBepAoi ¢da3. [TocTpouTs n30TepMy acopOnum.

Haiitn 3Ha4ueHust K03 HUIIMEHTOB ﬂ u N B ypaBHeHuu Dpeitnmxa.

Jlab. paGora Ne 5. AncopOrusi. AncopOuusi yKCYCHOW KHCJIOTHI Ha TIOBEPXHOCTH
AKTUBUPOBAHHOTO YTJIA.

Bonpocs! nu1s 06cyxeHus:

Haiite onpenenenue nmouatus agcopounu. Uro takoe ['m66coBckas ancopbuusn? Uro Takoe
U30TepMa, U30MKUKHA U U30CTepa afacopOoruun?

Hanwmmure pynnamentanpHoe agcopOuonHoe ypaBHenue [ mo0ca n 4acTHbIE €ro cirydan.
AncopO1ys 1 HOBEpXHOCTHAsi aKTUBHOCTh. [loBepxHOCTHO—akTUBHBIE BemiecTBa (IIAB).
Vpasuenue lllumkosckoro. [Ipasuno Jrokmo—Tpayoe.

Teopus MoHOMOEKYIIpHOH ancopbunu JIsurMiopa. Hanummre ypaBHeHUE U30TEPMBI
ajcopOMu U 00BACHUTE GU3NIECKUN CMBICI BXOASIINX B HETO BEITMYHH.
OKCTpanoJIsLMOHHBIE ClIeACTBUA U3 ypaBHeHUs JIsurmiopa. 3akoH ['enpu. Kakos
¢uznyeckuil cmMbica KOHCTaHThI ['enpu?

Ancop6uuonHoe ypaBHenue dpelinuxa. Kak onpenenuTs KOHCTaHThI B YpaBHEHUU
Opeitnamxa?

Kak opueHTHpOBaHbI MOJIEKYJIbl YKCYCHOM KUCIOTHI ITPH aACOPOIIMH U3 BOJHBIX PAaCTBOPOB
Ha MMOBEPXHOCTH aKTUBUPOBAHHOTO YTJIsI?

TEMA Ne 5: BLICOKOMOUJIEKYJISIPHBIE COEJJUHEHUS U UX CBOVCTBA.

=

w

NCCIEJOBAHHUE IMMPOLECCA HABYXAHUS TBEPAbIX TIOJIMMEPOB
(;1rabopaTOpHO-TIPaKTHUECKOE 3aHATHE, 4 yaca)

Iean 3ansaTHA:

N3ydenue crenenn HaOyxaHusi TBEP/IbIX OJUMEPOB Ha MPUMEPE JKEeNaTHHA.

JIa0. paGora Ne 6. BeicokoMoJieKy sipHble COEIMHEHNUS U UX CBOiCcTBa. MccnenoBanue
nporiecca Ha0yxaHusi TBEPABIX TOJIUMEPOB.

Bonpocsl 1151 00cy:Ra1eHus:

Yro nazeiBator BMC? KakoBo cTpoenue u ocHoBHbIe cBoiicTBa BMC?

Kakue BemecTBa OTHOCAT K mosimaiekTponutamM? KakoBbl 0COOEHHOCTH CTpOeHHs OenKoB?
Uto Takoe M303JIeKTpUYecKasi TouKa?

Yro takoe HabyxaHnue? Kakumu sSBICHUSMHU COMPOBOXKIAETCA Mpoliecc HaOyxaHus?

Kak xnaccuduuupyror mnonuMepsl B 3aBUCUMOCTH OT CHOCOOHOCTHM K HaOyxanuio? UYrto
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HA3BIBACTCSI CTEMIEHBIO0 HAOyXaHUs?

5. Bmuser mu pH cpenpl Ha HaOyxanue? Kakoe BIMSHHE OKa3bIBAIOT KATHOHBI M aHUOHBI Ha
cTerneHb Ha0yxaHus?

6. Urto Ha3bIBaIOT BhICATMBAHUEM ?

7. Urto Ha3pIBaeTCs KeMaTHHUPOBaHUEM (3acTyaHeBaHUEeM)? OT KakuX (aKTOPOB OHO 3aBHCHUT?
Kaxk Bnusier Ha npouecc 3acTyAHeBaHus1 KOHIeHTpauus pactBopoB BMC u pH?

8. Uro naspiBaerca cuHepesucoMm? KakoBbl mpuumHBI ero BbI3biBaromue? Kakue daxTops
BIIMSIIOT HA CHHEPE3UC?

TEMA Ne 6: PEOJIOI'USA JUCHHEPCHBIX CUCTEM. UBSMEPEHHUE BA3KOCTHU
JKUJIKOCTEN KAIMWJIJIIPHBIM BUCKO3MMETPOM
(J1abopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)

Iean 3ansaTHA:

H3mepenune BS3KOCTH JHOMDUIBHBIX M JHOPOOHBIX KOJUIOMIHBIX pPAcTBOPOB. M3ydeHwue
3aBHCUMOCTH BSI3KOCTH JTHO(DHIBHBIX JUCIEPCHBIX CUCTEM OT KOHILIEHTPALUU AUCIIEPCHOU
¢a3bl, TeMIIepaTyphl, BBEJACHUS FIEKTPOJIUTOB.

JIab. padora Ne 7. Peosiorus nucnepcHbIX cucteM. Mi3mepenune BI3KOCTH KUJIKOCTEN
KalWJUIIPHBIM BUCKO3UMETPOM.

Bonpocs! nu1s 06cyxneHus:

1. [aiite XxapakTepUCTUKY CIEIAYIOLIIUM IOHATUSAM: PpEOoJIoTHs, Aedopmanus, HanpsKeHUE
c/BUra, ckopocts aedopmanuu. Hanummre ypasHenue I'yka u ypaBHenue HproToHa.

2. Uro Takoe BS3KOCTh, B Kakux eauHuIax oHa m3mepsercs (B cucreme CU u CI'C)? Kak
KJIacCU(UIUPYIOT KUJIKOCTU MO 3aBUCHUMOCTH BSI3KOCTH OT MPUIIOKEHHOTO HAalpsHKEHUs
casura?

3. Hanummre ypaBHenue Ilyaseiing wu ypaBHeHMe OWHIUTEWHA. YKaXuTe TIPAHULBI

IPUMEHUMOCTH YpaBHEHUs DWHINITEHA.

OxapakTepu3yiTe TUIIBI CTPYKTYP, BOZHUKAIOIIUX B TUCIEPCHBIX CUCTEMAX.

5. OxapakTepusyiTe BS3KOCTb CTPYKTYpUPOBaHHBIX cucTeM. Hanumnte ypaBHeHue bunrama —
[IIBenoBa U1 IIaCTMYECKOro TedeHusa. Yrto Takoe mnpenen Tekydectu? Haueprure

&

PCOJIOTUYCCKUC KPHUBBIC U OTMECTHTC HA rpa(bI/IKe BCJIIMYUHY PT .

6. IlpuBenure peosoruueckue KpHUBBIE JJIS peabHBIX KOJUIOMIHBIX cUcTeM Mo Pebunaepy, a
TaK)K€ COOTBETCTBYIOLIYIO KPUBYIO B KOOpJAWHATaX BA3KOCTb — HAMpsbKeHHE casura. Jlaire
XapaKTEPUCTUKY TPEM Y4aCTKaM 3TUX KPUBBIX.

TEMA Ne 7: JMHCIIEPCUOHHBINA AHAJIN3 HU3KOAUCIEPCHBIX ITIOPOIIIKOB
METOJIOM CEJJUMEHTAIINU B TPABUTAIIMOHHOM IO.IE.
CEIMMEHTAIITMOHHBINA AHAJIN3 CYCHTEH3UM
(J1aGopaTopHO-TIPaKTUYECKOE 3aHATHE, 4 Yaca)

ean 3ansaTHUSA:
[IpoBeneHne  AMCIEPCHOHHOTO  aHaJWM3a  MOPOLIKA  METOJOM  CEIMMEHTaluu B
rpaBuTaloHHOM Tmone. [lonmydeHue KpUBBIX CEIMMEHTAIMH, MO3BOJISIOIIUX YCTAHOBHUTH
OTHOCUTEJIBHOE COZIEP)KaHUE YaCTHIl B 3aJJaHHBIX MHTEpBajax pajuycoB, T.e. (PAKIIMOHHBIN
COCTaB CHUCTEMBI.
JIad. pabora Ne 8. JlyiciepcMOHHBIN aHaIN3 HU3KOAMCIIEPCHBIX MOPOLIKOB METOAOM
CEeAMMEHTALMN B TPaBUTAIMOHHOM 1oJe. CeMMEHTallHOHHBIN aHAJIN3 CYCIIEH3U M.

36



no

w

Bonpocs! nu1s1 06cyxneHus:

Uro Takoe OpOyHOBCKOE JBHKEHHE, YeM OHO 00YCIIOBICHO B IMCIIEPCHBIX CHCTEMax?

B kakux cucremax BO3MOXXHO OPOYHOBCKOE JABUKEHHE?

Kakue n3BecTHbI BaM METO/bI IUCIIEPCUOHHOTO aHanu3a? YKaxuTe 001acTi UX IPUMEHEHUS.
JUis  Kakux JUCHEpPCHBIX CHUCTEM IPUMEHSIETCS CEIUMEHTALMOHHBIH  aHalu3 B
TPaBUTAIIMOHHOM I10JI€ ¥ B IEHTPOOESKHOM I10JIe?

Hanummre ypaBHenue Crokca A1l CKOPOCTH CEIUMEHTALMK B IPaBUTALIMOHHOM I1oJie. KakoB
(¢u3nUecKuil CMBICT BXOSIIUX B HEro BeanunH? M3MeHeHneM KaKuX MapaMeTpoB CUCTEMBI
MOYKHO U3MEHSATh CKOPOCTh OCAXJIEHHs YacTuIL?

KakoBel ycioBusi cobmionenus 3akoHa Crokca mpu cenuMmeHtanuu? OT Yero 3aBUCUT
CKOpOCTh cequMeHTanuu? BeiBequTe OCHOBHOE YypaBHEHHME JJs CEAMMEHTAllMOHHOIO
aHanu3a.

Kak onpenenuts copep:kaHue 4acTUL AJIs JaHHOI'O MHTEpBaja pa3MepoB MO0 MHTETPaIbHOMN
KpUBOH cequMeHTaluun?

JU1 KakuxX CUCTEM MPUMEHSIETCS CEMMEHTAllMOHHBIN aHaIN3 B IEHTpOoOekHOM none? B uem
€ro 0COOEHHOCTH?

TEMA Ne 8: SJIEKTPUUECKUE CBOMCTBA JUCITEPCHBIX CUCTEM.
IJIEKTPO®OPE3. QJIEKTPO®OPETUYECKOE OINIPEAEJIEHUE
IJIEKTPOKUHETHYECKOI'O IOTEHLHUAJIA
(;1abopaTtopHO-TIPaKTUUECKOE 3aHATHE, 4 yaca)

ean 3ansaTHUSA:

Wzydenue siBieHust anekTpodopes3a, O3HAKOMIECHHE C METOAOM OIpeAeNieHUs CKOPOCTU
ABVOKCHUA MW 3HAKa 3apdaja KOJUIOMAHBIX YacCTul, OMNPCACIICHHUE 3JJICKTPOKHHCTHYCCKOI'O
MOTEHIIMaIa TUAPO30IIs THIPOKCH 1A Kele3a.

JIa6. padora Ne 9. DiekTprdecKkre CBONCTBA TUCIIEPCHBIX CUCTEM. DIIeKTpodopes.
DnexTpodopeTnyeckoe onpeesieHne AEKTPOKUHETUUECKOTO TTOTEeHIHAIA.

Bonpocs! nuis1 00cyxneHus:

KakoBbl TNpUUYMHBI BO3HMKHOBEHMSI JIBOMHOTO DJEKTPUYECKOrO CJI0sS Ha MexXQa3zHOoU
nosepxHoctu? IlpuBeanure npumepsl MEXaHU3MOB 00pPa30BaHM JIBOMHOIO 3JIEKTPUUYECKOTO
CJIOSl B PA3JIMYHBIX JUCIIEPCHBIX CHCTEMAX.

JlaiiTe XapakTEepUCTUKY CTPOEHHS ABOWHOIO IEKTPUUECKOIO CII0s Ha IIOBEPXHOCTH paszeia
¢da3. Kak n3meHsieTcs MOTEHIMAN C PacCTOSHUEM OT MoBepxXHOCTU? UTO MOHMMAIOT MOJ
ToNMmKHON 1udy3HON YacTH ABOHHOTO 3NIEKTpUUYECKOro cios? Yem onpenensiercs: TONIIMHA
IUIOTHOW 1 AU dy3HON YacTel ABOMHOTO 3JIEKTPUUECKOTO €107

[Tepeuncnure >IeKTPOKUHETUYECKHE SBICHUS U OOBSACHUTE, YeM OHU 00YCIIOBJIECHBI.

UTo Ha3bIBAIOT AJIEKTPOKUHETHUECKUM NoTeHuanoM? Kakue gakTopsl BIMSIOT HA I3€TTa —
noTeHIuan?

Hamumure ypaBuenue ['enpbmronbsiia—CMOITyX0OBCKOTO JUIsi cKOpocTH 3ekTpodopesa? Ilpu
KaKMX YCIIOBUSIX IPUMEHHUMO 3TO ypaBHeHue? Kak NpakTHUEeCKH ONpENENINTh CKOPOCTh
JBUKEHHS YaCTHI] IPU MaKpolsieKTpodopese?
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TEMA Ne 9: YCTOMUYHUBOCTH Y PASPYIIEHUE JINO®OBHBIX JUCHTEPCHBIX
CUCTEM. CUHTE3 'HAPO30Jis1 TNAPOKCHU A KEJIE3A, U3YUEHUE ET'O
KOATYJISAIIUUA U CTABUWIN3ALIUN
(J1abopaTopHO-TIPaKTUUECKOE 3aHATHE, 4 Yaca)

ean 3ansaTHUA:

Cunres TUAPO30JIA THAPOKCHUAA KCIIC3a KOHACHCAIIMOHHBIM MCTOAO0M; OIIPCACIICHUC MTOpora
BHGKTpOHHTHOﬁ KOoaryJjsnuu 30J14 U U3YYCHHE 3aBUCHUMOCTH €T0 OT 3apsjia KoaryjJiupyrouero

HOHa, OIIPCACIICHUC 3allTUTHOI'O YHCJIa CTaGI/IJII/I?;aTOpa.

JIa6. pa6ora Ne 10. YCcTOHYMBOCTB U KOAryssAIus Tu0GOOHBIX TUCTIEPCHBIX cucTeM. CHHTE3

TUAPO30JIA THAPOKCHU A KCIIC3a, U3YUCHUC CTO KOAryJjsauuu u CTa6I/IHI/I3aLII/II/I.

BOI[pOCLI AJIsL oﬁcyme}mﬂ:

1. Kakoii nporuecc Ha3bIBalOT Koaryisiuen? Yem 3aBepiiaetcs npoiecc koarynsauun? Kakumu

croco0aMu MOKHO BBI3BATh KO&FYJ'IHI_II/IIO?

2. Urto Ha3pIBalOT OBICTPOU M MemIeHHOM Koarymsiiuei? Teopust koarymsmuu CMOITYXOBCKOTO.
Kakue mnapameTpbl JUCHEPCHOW CHUCTEMbl BIUSIOT HAa CKOPOCTh KOAryJisilMMd 4YacTUL B
COOTBETCTBUU C Teoprei CMOIyX0oBCKOTro? YeM OTInM4aroTCsl KOHCTaHThl CKOPOCTU OBICTpOM

U MEIJICHHOW Koarynisuuu?

3. OCHOBBI TEOPHH YCTOHYHMBOCTH JIMO(POOHBIX auctiepcHbIX cucteM — teopuu 1JIPO. Kakosa
B3aUMOCBSI3b MEXIY CKOpPOCTBIO KOArylsilud © BHJIOM IOTEHLUAIbHOM KpPHUBOM

B3aUMOIEHCTBUSA YaCTULL?

4. KakoBo pasznuuue Mexay HEeUTpanu3alliOHHOM U KOHIEHTPAIMOHHON Koaryisiuen
nrnodoOHBIX 30Jei 3nekTponuTamu? Kak Bimsier 3apsij KOaryJaupyroIero WoHa Ha MOpor

KOaryJisiiuu?

5. HeiictBueM Kakux (HhakTopoB OOECIeUMBAETCs arperaTuBHAsi YCTOMYMBOCTH JIMO(OOHBIX
nucriepcHbIx cucteMm? Kakue BemiecTBa HCHONB3YIOT B KauecTBE CTaOMIM3aTOPOB ATHX

cucrem?

TEMA Ne 10: ONTUYECKUE CBOMCTBA JUCIEPCHBIX CUCTEM.
AJPO30JI1 ! ITOPOIIIKHN
(camocrosTenbHas padora, 2 yaca)
ean 3ansaTHUSA:

HSy‘lI/ITB OIITUYECKHE CBOMCTBA AUCTICPCHBIX CUCTEM U OINITUYCCKUEC METOAbI UCCIICIOBAHUA

JUCTEPCHBIX cUcTeM. PaccMoTpeTh Kitaccu(uKaluio U CBONCTBA a3p030Jiei U MOPOLIKOB.
Bonpocsl 1151 00cyKI1eHUuA:

1. OnTuyeckue CBOMCTBA KOJUIOUIHBIX CUCTEM: paccesiHue cBeta, dpdext Tungans.
YpaBnenue Panes u ero ananus.

wn

3JIEKTPOHHAsI MUKPOCKOMHS, He(eToMeTpus, TYypOUIUMETPHSI.

Aspo30sH, UX KIacCUpUKAITHSI.

Mertozsl ony4eHus: a3po30JIei, CBOMCTBA a3PO30JIEH.

MeTtonsl pazpymeHus a’po30JIeH.

[TpakTHyeckoe 3HaYEHHE adPO30JIEH.

B3pbIBBI a3p030J€i.

[Topomiku 1 ux CBOMCTBA: TEUEHHE, paclbuIeHUE, (IyUaAn3aLus, TPaHyIUpOBaHHE.

©CoN A

Ontuueckue METObI HUCCICI0OBaHUA JAUCTICPCHBIX CUCTEM: YIBTPAMUKPOCKOITUA,
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8.3.4. TunoBble KOHTPOJILHbIE 3aIaHNS IJISI CAMOCTOSITEILHOM
padoThI CTYIEHTOB
(m1st popmMupoBaHusI KOMIeTeHIHH OIIK-2)

CocraButh KoHCeKT «Knaccudukanus u cBorictea [TAB».

CocTaBuTh KOHCHEKT «MexaHu3M Moromero aeicteus ITAB».

CocTaBUTh KOHCHEKT «ADPO30JIH, UX KJIaCCU(PUKALIAS K CBOMCTBAY.

CocraButh KOHCIIEKT «llopoiiku, ux cBONCTBaY.

CocraBuTh KoHCHEKT «Kore3us, anare3us, cMauuBaHHUE)).

CocTtaBuTh KOHCHEKT «CIOCOOBI OUYMCTKH KOJUIOMIHBIX CHCTEMY.

[Tpumepnsbie 3apaun o Teme «Tepmoxumus. Pacder TermmoBeix 3PEKTOB XMMHUIECKUX
peakuuii 1o 3akony I'ecca»

NoakowhE

7.1. PaccumTath TemoBoi 3 GEeKT peakuu TOPEHUs CEPOBOOPO/a IPH MOCTOSIHHOM JIaBJICHUH
IpY TOCTOSIHHOM 00beMe:

HSwy + 3202090 — SO + H200

1o CJICAYHIHUM TCPMOXUMHUYCCKUM YPAaBHCHUSAM:

Som + Haw —  HS@m ; AH%y = -20,17 x/Ix ;
Hop + 1200 — H20 ) AH% = -286,0 kJIx ;
S + O — SOy AH% = -297,0 xJIx .

7.2. BBIUMCIUTH CTAHAAPTHYIO SHTANBIIHNIO 00pa30BaHus HadTaIHHA:

10 C ) + 4Hyp — C1oHs ()
1o CJICAYOIIHUM TCPMOXUMUYCCKUM YPABHCHUAM:

CiwoHsm + 12029 — 10CO2¢y + 4 H20 (%) ; AH%y = -20,17 x]Ix ;
Hopy + 1/20:( — H20 o) AH% = -286,0 kJIx ;
Cw + O — COx; AH% = -3940 xJx.

7.3. BpruucauTh CTAHAAPTHYIO TCIJIOTY O6pa30BaHI/I}I KUJIKOTO METHUJIOBOT'O CITUPTA IIPpU
INOCTOAHHOM JAaBJICHHUU U ITOCTOAHHOM 06”I)GMC, HCIIOJIB3YA CICAYIOIHEC JaHHBIC!

CH3OHy + 32020 — COxpy + 2H20 AH% = -715,0 xJIx ;
Hop + 1203 — H20 o) AH% = -2858 x/x ;
Cm + O — CO2m); AH% = -393,5 kJIx.

7.4. BbIYHMCINUTB CTAaHIAPTHYIO TETJIOTY 00pPa30BaHUS OKCHA KAJBIMS IPU
MIOCTOSTHHOM JJaBJI€HUU U TIOCTOSTHHOM 00beME, UCII0JIb3Ys CIEIYIOINE JaHHbIE:

CaOr + HO@m — CalOH)m ; AH% = -64,74 xJIx ;
Hoey + 1200 —  HOp ; AH% = -286,0 kJIx ;
Caqpy + Oy + Hopy — Ca(OH)2(; AH% = -986,2 kJ[x.

7.5. Paccuutath TemnoBoi ap ekt peakuu ropeHus pocduaa BoAOpoa Mpu NOCTOSIHHOM
JTaBJIEHUH U TIPU TIOCTOSSHHOM 00BbeMe:

PHipy + 2020 — 1/2P20sq@ + 3/2H20
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o CJIICAYIOIIHUM TCPMOXUMUUYCCKUM YPABHCHHUAM:

2P + 3Hxn —  2PH3 ;
Hrp + 120:py — H20 o)
2Pw + 520y — P20s (1) ;

AHY
AHY%

8. Ilpumepnslie 3a1auu 1o Teme «Pacuer TepMOIMHAMUYECKUX BEIIMUUHY.

AH’1 = 48,69 k]I ;
-286,0 kIx ;
- 1508,4 k]I .

BEIYHCINTD TemnoBoi >3GdeKT peaKiuy mpy nocTosHHoM AaBineHnn (AHC) u mpu
nocrosaHOM o0beme (AUP), msmenenne sutpormn (AS®) u sueprun I'n66ca (AG® nByms

croco6amu, eciu gana BenuunHa AGCosp) IIPH CTAHAAPTHBIX YCIOBUSAX, HCIOb3YS CIEAYIOLIHE

TEPMOAUMHAMHUYCCKUEC BCIINYNHBI. C,I[eJ'IaTB BbIBOJ O BO3MOKHOCTHU CAMOIIPOHU3BOJIBHOI'O ITPOTCKAHUA

peakiuy B U30JIMPOBAHHON U HEM30JIMPOBAHHON CUCTEME.

8.1. Cl + COq — COClz
AH s, , KJIX/MOTB 0 —110,5 —220,9
S°, JIx/K-Moutb 2229 197,7 283,7
8.2. NH4sNO3 (1) —  N2Op + 2H20 ()
AH g, , KJIX/MOTTB —365,4 82,0 —241,8
SO, Jix/K-Moub 151,0 219.9 188,8
AG sy, KJIK/MOMB —183.8 104,1 —228.4
8.3. 2NH3; ¢y + CO2qp0 — NH2—CO—NHz2 + H20 %
AHooﬁp,, kJI>x/Monb —46,2 —393.8 —332,7 —285.,8
SO, JIx/K-Monb 192,6 213,8 104,6 70,1
AGC6p., KJIK/MOTB —16,7 —394.6 —196,7 —237.2
8.4. COw + 3Hap — CHs () +  H20
AH 6y, KJIK/MOMB —110,6 0 —74.9 —286,0
SO, Ti/K-Moub 197,7 130,7 186,4 70,0
AG5p., KJIK/MOITB —137,2 0 —50,9 —237,4
8.5. 2HSy + SO2pp — 3Swm +  2H20x
AHooﬁp,, kJI>x/Momb —20,2 —296.9 0 —285.8
SO, Iix/K-Moub 205,6 248,1 31,9 70,1
AG%6p., KJIK/MOTB —33.3 —300,4 0 —237.2
8.6. 2HSy + 3020 — 2SO0z + 2H20 ()
AHooﬁp,, kJI>x/Momb —20,2 0 —296.,9 —241.,8
SO, JIx/K-Monb 205,6 205,0 248,1 188,8
AGooﬁp,, kJI>x/MONb —33,3 0 —300,4 —228,4
8.7. CoHaz () + 2Ha — CoHe ()
AH %op , XJ/MOTTB —1299,6 —241,8 —1559,9
SO, Jx/K-Moub 200,8 130,6 229.5
8.8. CaCO:s () — CaO + CO2 )
AHC5p., K JT5K/MOTB —1207,7 —635,0 —393,8
S0 JIx/K-Momnb 91,6 39,7 213,8
AGOO@., kJ>x/MOb —1129,6 —603,6 —394.,6
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8.9. CoHa () + H0 @ — CHs COH

AH . 1op., KJI5X/MOTH —1299,6 0 —1192,4
SO, JIx/K-Moutb 200,8 188,8 263,6
8.10. SO3pp) + COn — SOy + CO2qp
AH 6y, KJIK/MOMB -395,8 -110,5 -296,9 -393,5
S°, JIx/K-Morb 256,7 197,5 248,1 213,7

9. HpI/IMepHBIe 3aJa4u 110 TEME «XHMHYECKOE PaBHOBECHUC. PacueT koHCTaHTEI PaBHOBECHUSA.

9.1. BBMHCIUTH KOHCTAHTY PABHOBECHS PEAKIIUU MPU CTAHAAPTHBIX YCIOBUSAX, HCIOJB3YS
CIIPABOYHBIC JTAHHBIC:
2C0p + O2¢p <« 2CO2n
AHOO@, kJI>x/Monb -110,5 0 -393,5
S, JIx/K-Monb 197,5 205,0 213,7
Kak cmectuTcst paBHOBECHE TIPH MTOBBIICHUN TEMITEPATYPhl, CHIDKEHUH JIaBIICHUS B CUCTEME U
MOBBIIICHUH KOHLIEHTpAUK Kuciaopoaa? OTBET 000CHOBATD.

9.2. BBIYHMCINTD KOHCTAHTY PaBHOBECHUS PEAKIIUU TPU CTAHJAAPTHBIX YCIOBUSIX, HCIOJB3YSI
CIIPaBOYHBIC JTAHHEIC:
2SOy  + Oy <« 2SOz
AH006p,, k/J>x/MOIb -296,9 0 -395,8
SO, Jx/K-Moib 248,1 205,0 256,7
Kak cmecTuTcst paBHOBECHE MPH MOBBIIICHUN TEMIIEPATYPhI U JITABJICHUS B CUCTEME U CHHKCHUU
KOHIIEHTpanuu kuciopoaa? OTeer 000CHOBATH.

9.3. BBIMHCIUTH KOHCTAHTY PABHOBECHS PEAKIIUU TIPH CTAHJAAPTHBIX YCIOBUSAX, HCIOJB3YS
CIIPABOYHBIC JTAHHBIC:
2COqn + 2Haqy <« CHap + CO2qp
AHooﬁp,, kJI>x/MONb -110,5 0 -74,8 -393,5
S°, Tx/K-Momb 197,5 130,5 186,3 2137
Kak cmectuTcst paBHOBECHE TIPH CHUKCHHUH TEMIIEPATYPHI, TOBBIICHUH JIaBJICHUS B CHCTEME U
MOBBIIIEHUH KOHIIEHTPALIUU yIIIeKUCIoro raza? OTeeT 000CHOBATE.

9.4. BBIYHMCIUTD KOHCTAHTY PaBHOBECHUS PEAKIIUU MPU CTAHAAPTHBIX YCIOBUSIX, HCIOIB3YS
CIPaBOYHbBIC TaHHbBIE:
2Cqn + O2qp — 2 CO
AHooﬁp,, kJ>x/MOIb 0 0 -110,5
SO, Iix/K-Moub 5,7 205,0 197,7
[TpemioxxuTe ONTHMAaIbHOE U3MEHEHHE MTapaMeTPOB CUCTEMBI (C, T ¥ p) Ui yBeTHUCHHUSI
BBIXOJIa MPOyKTa peakiuu. OTBET 000CHOBATH.

10. IlpumepHnblie 3a1a4n 110 TeMe «PacueT TepMOIMHAMHYECKUX CBOMCTB PacTBOPOB»

1. TIlpuroroButs 120 mn 5 % pactBopa cyibdara meau (II) (motHoCcTs 1,04 r/MIT) M paccunTath Bee
€ro KOJUIMTaTUBHBIE CBOKCTBA. [IpUHATH CTENEHb 2IEKTPOIUTHYECKON TUCCOMAIIUU PAaBHOM 1.
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[TpurotoButs 65 M 8,5 % pactBopa xJopuaa antoMuHus (wiotHocts 1,05 r/mit) u paccuurath
BCE€ €r0 KOJUIUTaTUBHbIE CBOMCTBA. [I[pUHATE CTENEHD AIEKTPOIUTUUECKON TUCCOLIMALUA PABHOU
1.

[TpuroroButs 50 miu 0,05 M pactBopa HUTpaTa anoMuHus (mIoTHOCTH 1,03 r/MiT) U paccunTath
BCE €r0 KOJUIUTaTUBHBIE CBOMCTBA. [I[pUHATH CTENEHb AJIEKTPOIUTHUUECKON TUCCOUMALIMN PAaBHOU
1.

[TpuroroButs 100 mur 0,2 M pacTBOopa HUTpaTa nMHKA (TI0THOCTH 1,03 I/MJI) M paccuuTaTh BCEe
€ro KOJUIMTaTUBHBIE CBOKCTBA. [IpUHATH CTENEHb 3JIEKTPOIUTUYECKON JUCCOLMAIIMU PABHOM 1.
[TpuroroButs 200 mut 0,15 M pacTBopa xnopuaa 6apus (rurotHocTh 1,05 T/MIT) M paccuuTaTh Bee
€ro KOJJIMTaTUBHbIE CBOWCTBA. [[pUHATH CTENEHb 3MEKTPOIMTUYECKON TUCCOLMalluU paBHOH 1.

11. IIpumepHsble 3aaun 110 TeMe «PacueTsl B KOHYKTOMETPUH»

BbraucnuTh creneHs Aucconuanui U KoHCTaHty auccoruanuu 0,05 M pactBopa yKCcycHOU
KHUCJIOTBI, €CIIU yJ€JIbHAsL 3JIEKTPOIIPOBOJHOCTL ATOI'O pacTBOpa paBHA 370 - 10 Cwm/em,
a ko (HY) = 349,8 Cm-cM?/Moib; Ao (CH3COO ™) = 40,9 CM-cM?/MOTIB.
Beruucnauth crenenp Aucconnanui M KoHCTaHTy nuccormanuu 0,025 M pactBopa yKCyCHOM
KHUCJIOTBI, €CIIA YAEIbHAS AIEKTPOIIPOBOJHOCTD 3TOI'0 pacTBOPA paBHA 235 - 10 Cm/cm,
a o (H") = 349,8 Cm-cM?/Moib; Ao (CH3COO ™) =40,9 CM-cM?/MOTb.
BbraucnuTh ctenenp Aucconuanuu U KoHcTanty auccorumanuu 0,002 M pactBopa yKCycHOU
KHCJIOTBI, €CIU yJI€JIbHAs 3JIEKTPOIIPOBOAHOCTh ATOI0 PacTBOpa paBHA 62,4 - 10° Cm/cm,
a ko (HY) = 349,8 Cm-cM?/Momb; Ao (CH3COO ™) = 40,9 Cm-cM?/MoTb.
Beruucnauts crenenp auccounanuu U koHctanty auccormanuu 0,003 M pactBopa yKCyCHOM
KHUCJIOTBI, €CJIA YJEIbHAs AIEKTPOIPOBOAHOCTL 3TOI'0 pacTBOPA paBHA 85,2 - 10 Cwm/cm,
a o (H") = 349,8 Cm-cm?/Moib; Ao (CH3COO ™) =40,9 CM-cM?/MoTb.
Bbraucnuth crenenp aucconuanuu u KoHcranty aucconuamnuu 0,004 M pactBopa yKCyCHOM
KHUCJIOTBI, €CTIU yJIeJIbHAs 3JI€KTPOIIPOBOJHOCT ATOIO pacTBOpa paBHA 96,7 - 10 Cm/cm,
a ko (HY) = 349,8 Cm-cM?/Momb; Ao (CH3COO ™) = 40,9 CM-cM?/MOTB.

12. TlpumepHbie 3a1a4u 110 TeMe «[ aTbBaHUYECKHIA DIIEMEHT. DJIEKTPOIHBIE TOTSHITHAIIBI)

1.

CocTraBUTh METHO-ITUHKOBBIN rajbBaHUUECKHI 3JIEMEHT U U300pa3uTh €ro Ha pucyHnke. Hamucartpb
ypaBHEHHUs DIEKTPOJHBIX M TOKOOOpa3yroIIel peakiuii, MPOTEKAIOUIMX B METHO-IIMHKOBOM
raJibBaHUYECKOM djieMeHTe. COCTaBUTh DJIEKTPOXUMHUYECKYIO 11€T1h, YKa3aTh CKAYKU IMOTEHIIMAaa
Ha TpaHUlaX paszjena 3TOro rajibBaHUYECKOTo 3jemeHTa. Paccuurars ctangaptayro J3/C u
pa6ory anementa B Buae AG , ecrn E® 20212 = = 0,763 B;  E%cu®*/c® = + 0,337 B.
CocTaBUTh METHO-KEIE3HBIN raTbBaHMUECKHI DIIEMEHT U U300pa3uTh ero Ha pucyHke. Hamucathb
yYpaBHEHUS AJICKTPOJIHBIX W TOKOOOPA3yIOIIeH peakiuii, MPOTEKAIINX B MEIHO-KEIE3HOM
rajibBaHUYECKOM 3j1eMeHTe. COCTaBUTh JJIEKTPOXUMHUYECKYIO LIE€Tb, YKa3aTh CKAYKU IMOTEHLMAa
Ha TPaHUIAX pasjesa ATOTr0 TalbBAHUYECKOTO 3yiemeHTa. Paccumtath crangaptHyio ID/C u
paboty anemenTa B Buae AG , ecnu E0 re?t/re® = —0,440B;  E%cy®/cl® = + 0,337 B.
CocTaBUTh MEIHO-MapraHIEBbI T'aJbBaHWYECKHI 3J€MEHT M H300pa3uTh €ro Ha PHUCYHKE.
Hamucate ypaBHEHHs] 3JEKTPOJHBIX M TOKOOOpa3yrOIIeH peakilfii, MPOTEKAIIUX B MEIHO-
MapradiieBOM TaJlbBaHUYECKOM »dJieMeHTe. COCTaBUTh JJIEKTPOXUMHUYECKYIO II€Tb, YKa3aTh
CKauKM TOTEHI[Mala Ha TPaHMIAX pasjielia 3TOro TraJbBaHMYECKOIro 3jeMeHTa. Paccuurtarhb
craanaptayio DJIC u paboty >nementa B Buae AG , et EO mn?/mn® = — 1,180 B;  E% cu?*/cy®
= +0,337 B.
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4.

HBOoNoOORWDN
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WNEFEPO

14.
15.
16.

17.
18.
19.

CocTaBUTh MEIHO-TUTAHOBBIA TalbBAHWUYECKUN JIIEMEHT M H300pa3uTh €ro Ha pPHUCYHKE.
Hammcare ypaBHEHHS SJEKTPOAHBIX W TOKOOOpa3ylolleld peakiuii, MPOTEKAIOIMINX B MEIHO-
TUTAHOBOM TaJIbBAHUYECKOM 3JieMeHTE. COCTaBUTh JIEKTPOXUMHUYECKYIO LIEllb, YKa3aTh CKAuKH
MOTEHIMaja Ha TPAaHULAX Pa3zesia 3TOro ralbBAaHUYECKOTO JIeMeHTa. PaccunTarh CTaHIapTHYIO
DJC u paboty snementa B Buge AG , ecmn B0 pe?*/re® = — 1,628 B;  E% cy?*/c® = + 0,337
B.

CocTaBUTh MEAHO-XPOMOBBII TaTbBAHUYECKHIA 3JIEMEHT U M300pa3uTh ero Ha pucyHnke. Hamucatp
ypaBHEHHUS D3JEKTPOJHBIX U TOKOOOpasyrllel peakuui, MPOTEKAIIIUX B MEIHO-XPOMOBOM
rajlbBaHU4YECKOM 3jieMeHTe. COCTaBUTh IEKTPOXUMHUUYECKYIO LIENb, YKa3aTh CKaYKU [TOTEHLIMAIa
Ha IpaHulax paszjena 3TOro rajibBaHUYECKOro 3jemeHTa. Paccuurars crangaptayro J3/C u
paGory anementa B Buae AG , ecrn E°c®*le® = —0,744B;  E°cu®/c® = + 0,337 B.

8.4. PyOe:kHblii KOHTPOJIb 3HAHUI
(m1s1 popmMupoBaHusi KoMneTeHIUH OIK-2)

8.4.1. duzuueckas xumus. 2 ceMecTp.

3AJAHUA
K npoBeieHUI0 1-0if pyOexHOM aTTecTauuu

TEOPETUYECKHUE BOIIPOCHI

[Tpenmer nzyuenus TepMoAMHAMUKN. OCHOBHBIE ITOHATHS B TEPMOJUHAMUKE:
TEPMOJMHAMHUECKas cucTema, (pasa, KOMIIOHEHT, TEPMOAMHAMHYECKHUE TapAMETPBI.
TepMoauHaMu4eckue IpoLecchl U UX KIacCUpUKALIHSL.

Hynepoe Hauano TepMoAMHAMUKH. Y paBHEHHE COCTOSHUSI.

Tennora, pabota, pyHKIUU COCTOSHHUSL.

BuyTpeHHss sHEeprus. DHTAIbINUA.

ITepBoe Hauano TepMoAMHAMUKU. TeNI0eMKOCTb.

Tepmoxumust. TeruioBbie 3¢ (HEKTh XUMUUYECKUX peakuuid. 3akoH ['ecca u ero ciencTBus.
Cranpaptable ycnoBus. 3akoH Kupxroda.

[Tpennocbuiku 1 GOPMYIUPOBKH BTOPOrO Hayajaa TEPMOJIUHAMUKH.

. DHTPOIUS U TEPMOJUHAMUYECKAs] BEPOSTHOCTb.

. DHTpOIHUS U BO3MOKHOCTh CaMONPON3BOJILHOIO IIpOIIECcca.

. Tpetbe Hauano repMoAMHAMUKU. AOCOIIOTHBIN HYIb TEMIIEPATYPHI.

. OHeprus ['n06ca u sneprus ['enbmronsua. Kputepun paBHOBECHBIX M CAMOIIPOU3BOIBHBIX

nporeccoB. YpasHenus [ uo6oca — ['ensMromnbia.

XUMHUYECKUH MTOTEHIINAI, €TO 3aBUCUMOCTh OT TEMIIEPATyPhl M JTaBJICHUSI.

Xumnueckoe paBHoBecre. KoHCTaHTBI paBHOBECHS. 3aKOH JEHCTBYIOIINX Macc.
PaBHOBecHe /17151 TeTEPOTeHHBIX XUMUYECKUX PEAKIHA U TSl HEU/ICATBHBIX CHCTEM.
@OYrUTUBHOCTH M aKTUBHOCTb.

CMmernieHne XUMHYECKOTo paBHOBecHs. DaKTOPHI, BIMSIOIINE Ha CMEIICHHE PABHOBECHSI.
dazoBoe paBHOBecue U (pa3oBbie nepexosl. [IpaBuio a3 'nd0ca.

®dazoBble AuarpaMMsl. J(narpamma coctossHus BObl. OCHOBBI TEPMUYECKOTO aHAIU3A.

IHPAKTHYECKUE BOITPOCHI

CyIHOCTh KaTOPUMETPUUECKOI0 METO/Ia OIIPEIeTICHHUS TETIOThl pAaCTBOPEHUS BEIIECTB B
pacTBOpHTEIIE.
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2. OmpeneneHue TEIIOTH THAPATOOOPA30BAHMS KPUCTAILIOTHAPATOB HA IPUMEPE
KpUCTAJJIOTHApaTa Cyib(aTa MeIu.

3. BruusHMe KOHIIEHTpALMHU BEIIECTB, yYaCTBYIOIINX B PEAKIMH, HA CMEIIEHUE PAaBHOBECHSL.

[TpuBecTu npumMepsl 1o MaTepuaiaM J1adbopaTopHOil pabOTHI.

TemioTa pacTBOpEHUS COJIM U TEIUIOTA THAPATOOOPA30BaHMSL.

Bnusinue temnepaTypbsl U KUCIOTHOCTH CPE/Ibl HA CMEIIEHUE XUMUYECKOTO PaBHOBECHSI.

[TpuBecTH MpuMepHI IO MaTepUataM J1adbopaTopHO pabOTHI.

6. Ha kakyro BelIMYMHY pa3IMyarOTCs:

a) SHTAJIBIHS OT BHYTPEHHEH SHEPTHUH;

0) sHeprus ['eapbMronbla OT BHYTpEHHEH SHEPTrHH;

B) sHeprus [ m60ca ot 3neprun ['enbMromnbia;

T') TeTUI0BbIe 3P PEKTHI IPU OCTOSHHOM JaBJICHUHU U TIOCTOSHHOM 00beMe.

7. Kaxo¥i CMBICII HIMEIOT 3HAKH «IUTIOCY» MU «MHHYC) TIepe] TEPMOINHAMHYECKUMH
BEJIMYMHAMU: TEIUIOTOU, pabOTOM, U3MEHEHHEM BHYTPEHHEH SHEPIHH, U3MEHEHUEM
SHTAJIBIINU, ©3MEHEHUEM SHTPOIINH.

8. Paccumtath TeroBoi 3QdekT peakiuu 00pa3oBaHus KpUCTAIIIOTHaApaTa

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

ok

€CIIM U3BECTHBI TEIUIOTHI pacTBopeHnss MgSOs: AH® = - 84,935 kxJx/MoIb;
u MgSOs - 7H.0: AH® = 16,108 x/Ix/Monb
9. Vxkaxwure 3HaK AS I peakuuii 1 BO3MOKHOCTh MX MPOTEKAHUS B M30JIMPOBAHHON
CUCTEME:
a)NHzy + HClgy — NH4Cl;
0)COChbqy — CO@p + Cho;
B) PClz¢y + Clhh@y — PClsq.
10. Omnpenenute BO3MOXHOCTh CAMOIIPOU3BOJILHOTO MPOTEKAHUS MPU CTaHIAPTHBIX
YCIIOBUSIX PEAKUUM, 1)1 KOTOPBIX:
a) AH® = - 50 x/lx/monb; AS® = 18 JIx/K - Mounb;
6) AH® = 40 x/lx/Momb; AS® = -30 JIx/K - Moub;
B) AH® = - 72 xJIx/monps; AS® = - 20 Jx/K - Monb.
11. PaccumraiiTe KOHCTaHTY PaBHOBECHS U HCXOJHBIE KOHLIEHTpALUU
okcuaa azota (II) u kucnopona ans oOpaTUMON peakiuu:
2NOp + 029 <« 2NO2(,
€CJIM B COCTOSTHUU PaBHOBECHUS] PABHOBECHBIE KOHIIEHTPAIIUU BEIIECTB PABHBI:
okcuy azora (II) — 0,056 monb/it; kucmopox — 0,02 monw/i; okenp azora (IV) — 0,044
MOIb/T. B KakoM HampaBlIeHUU POTEKAET aHHas peakiysl (OIEHUTE TOJ0KEHUE
paBHOBecHs])?
12. HayanbHble KOHLIEHTPALlMK BOJOPOAA U oJa paBHbI cooTBeTcTBeHHO 0,2 1 0,1
Moutb/J1. [locie ycTaHOBIEHUST paBHOBECHS KOHIICHTpaIUs oqoBoopoa pasHa 0,08
MOJIb/T. BBIYMCIUTH KOHCTAHTY PAaBHOBECHS 1 PABHOBECHBIE KOHIICHTPAITUN
BOJIOPOJIa U MOJIa.
13. Beruucnuth yucio a3, KOMIOHEHTOB U CTETMEHEe CBOOO b B CUCTEME, COCTOSIIICH U3 BOJTHOTO
pacTBopa, cofiepkaiero cyinbhar HaTPHs U XJIOPUJT HATPHS, TAPOB BOJBI U KPUCTAJIJIOB JIbJIA.
14. Tlpeanoxxure oNTUMATLHOE U3MEHEHHE TEPMOJAMHAMUYECKUX ITapaMeTpOB (TeMIeparypa,
KOHIICHTpAIIWs, JAaBJICHUE) JIJIs1 YBETMYCHHS BBIXOa MPOAYKTOB PEaKIUH:
2HS¢y + 3020 <« 2SO + 2H:0¢y; AH? < 0
2NH3 ¢y <« Nogy + 3Hhgy; AH® > 0.

44



&

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

~own

3AJAHUSA
K NPOBeIeHUI0 2-0i pyOesKHOM aTTecTaluu

TEOPETUYECKHE BOITPOCHI

OO6mass xapakTtepuctuka pacTBopoB. Kiaccubukanus pactBopoB. CrnocoObl BbIpaXeHHs
KOHIICHTpaLUU PaCTBOPOB.

KonnuraruBable CBONCTBAa HACAIBHBIX PAacTBOPOB: 3aKOH Payisd, ocMOC M OCMOTHYECKOE
JIaBJICHUE.

KonnuraruBHble CBOMCTBA HJCANBHBIX PACTBOPOB: IIOBBILIEHUE TEMIEPATYpPbl KHUIEHUS U
IIOHMKEHUE TEMIIEPATYPBI 3aMEP3aHUsl PAaCTBOPOB.

Oco0eHHOCTH BOAHBIX PACTBOPOB 3JIEKTPOIUTOB. M30TOHMYEeCKuit KO3 PUIIHEHT.
DNEKTPONPOBOJHOCT  PACTBOPOB  3JIEKTPOJIIMTOB:  YJENbHAs, MOJbHAs, MOJIbHAas IIpHU
OCCKOHEYHOM pa30aBIICHUH.

[TonBUXKHOCTH HOHOB U YKcia nepeHoca. 3akoH Konbpayma.

CunpHbIe U cl1a0ble JIEKTPOJIUTHI: AKTUBHOCTh, HOHHAS CHJIa, KOO (PUIIMEHT aKTUBHOCTH,
KOHCTAaHTAa U CTENEHb JUCCOLUALIUY CJIA00Tr0 IEKTPOINUTA.

KonaykromeTpruyeckoe onpeaeneHue CTeNeHH AUCCOIMAIMA U KOHCTAHTHI JUCCOIUAIINH CIa0bIX
AJIEKTPOJIUTOB.

DIIEKTPUYECKUI OTEHLIUAT U MEXAaHU3M €0 BO3HUKHOBEHHSI.

VYerpoiicTBO U paboTa raJlbBAHMUECKOTO 3JIEMEHTA. DJIEKTPOABIKYIIAs CUIIA.

CraHaapTHBII BOLOPOIHBIN 3JIEKTPOA U €r0 YCTPOUCTBO.

CrangapTHbI€ 31EKTPOAHbIE MOTEHIMANbI. Psii HanpskeHul snemeHToB. Y paBHeHue HepHera.
DIIEKTPOAbL, NEKTPOXUMUYECKHE LIETTH U XUMUYECKHE UCTOYHUKH TOKA.

IToTeHMOMETPHS ¥ MOTEHIHOMETPUYECKOE TUTPOBAHUE.

OCHOBHBIE TNPEJCTABICHUSA XUMHUYECKON KUHETUKH. MOJIEKYISIPHOCTh M MOPSAOK PEAKIIMH.
Kunernueckue ypaBHEHUS.

MexaHu3M XMMHUUYECKUX peaklUMil. DHeprus akTUBaUUU. YpaBHeHUE AppeHuyca. BiusHue
TEMIIEpaTypbl Ha CKOPOCTh XUMUYECKON PEAKLIUH.

AKTHUBUPOBAaHHBIN KOMIUIEKC U CTepUUYECKHM (hakTop.

Kartanu3z. Tunsl kaTanuza. MexaHu3M KaTaTUTUHYECKUX PEAKIIUM.

DepMEHTAaTUBHBIN KaTallu3 U €ro IPUMEHEHHUE.

ITPAKTUYECKHE BOITPOCHI

Pemtenue 3amay mo remam Ne 5-8.
8.4.2. Konutonanasi xumus. 3 cemecTp

3AJAHUA
K NpoBefeHUI0 1-0if pyOe:xHOil aTTecTannu

TEOPETUYECKHE BOIIPOCHI

KonnmonnHas XuMus Kak Hayka O IOBEPXHOCTHBIX SIBJIEHUSAX U TUCIEPCHBIX cucTeMax. OCHOBHbIE
MOHSTHS B KOJUIOMJIHOM XUMHH: JucnepcHas ¢aza, AUCIEPCHOHHAs Cpefia, TeTepOreHHOCTh U
JUCIIEPCHOCTD, yI€JbHasi IOBEPXHOCTD.

Knaccudukanus qucnepcusix cucreM (1V tuna).

[ToBepXHOCTHOE HATSKEHUE U TOBEPXHOCTHAS DHEPIHSL.

BHyTpenHsis  yaenbHas TOBEpXHOCTHas dHeprus. YpaBHeHue ['ub0ca-I'enbmrosnbia.
3aBHCHUMOCTb IIOBEPXHOCTHOTO HATSKEHMSI OT TEMIIEPATYPBI.

[Tpoueccrl caMONPOU3BOIBHOTO YMEHBIIIEHUS! TOBEPXHOCTHON YHEPTHH.
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

13.

Ancop61usi. OCHOBHBIEC IOHSTHS U OTIPEICIICHUSI.

dyHmaMeHTalIbHOE aicopOrronHoe ypaBHeHnue [ 'nooca. [ m60coBckas agcopOus 11si paCTBOPOB
Y Ta30B.

[loBepxHOCTHAasE  aKTUBHOCTb. IIOBEpXHOCTHO-aKkTMBHBIE M  ITOBEPXHOCTHO-UHAKTUBHBIC
BEIIECTBA.

Knaccudukanus [IAB u ux npumenenune. CTpoeHHe W pa3Mep MoJIeKyad KoutouaHbix [TAB.
Mutiemnoo0pa3oBaHue.

ComoOunu3anus B pactBopax KoJutonaHbix [IAB. Mexann3m MOOIIEro 1eiCcTBUsI.

Ancop6umst [TAB. Ypasuenue [llumkosckoro. [IpaBuno Jrokio-Tpayo6e.

YpaBHeHnue uzotepmsl ajgcoporuu Opeitnanuxa. Pacyer KOHCTaHT B ypaBHEHHH.

Teopuss MOHOMOJEKYIsipHOUW aacopOuuu JleHrmiopa. YpaBHEHHWE H30TEPMBI  aJacOpOIUN
Jlenrmropa.

CnenctBust u3 ypaBHeHus Jlenrmiopa. Pacuer BenumunH A« u K. Onpenenenue ynenbHOU
MIOBEPXHOCTHU MTOPOUIKOB.

3aKOHOMEPHOCTH ¥ OCOOEHHOCTH MOJICKYJISpHOW ajacopOuuu w3 pactBopoB. [IpaBumiio
ypaBHUBaHus nojisipHoctu Pedbunnepa. Opuenranus mosiekys [IAB Ha rpanune paszaena das.
WNonnas ancop6uus u e€ 3akoHomepHocTH. JInoTponusie psiabl. [IpaBuno [lanera-®asnca.
HNonooOMeHHas aacopOius u e€ 3aKkOHOMEpHOCTH. YpaBHeHue Hwukomabckoro. Ilpupoansie u
CUHTETUYECKHE UOHUTHI.

[IpuMmeHeHrne TPOILECCOB MOJICKYJISIPHON, MOHHOW W HMOHOOOMEeHHOW aacopOuuu. [lpuHiun
xpomaTorpadum.

VYeroiunBocTh aucnepcHbix cucteM 1o IleckoBy. TepmoanHamuieckue OCHOBBI YCTOMUYMBOCTH.
JInouneHbIe 1 THOGOOHBIC TUCTIEPCHBIC CUCTEMBI.

CnocoObl TMONyYeHUs JUCTHEPCHBIX cHCTeM: (u3Mueckas W XHUMHUYECKas KOHACHCALUS,
mucrieprupoBanue u nentusanus. Iddexr Pedunaepa.

OuncTKa KOJUIOUIHBIX CUCTEM: AUATU3, DJIEKTPOIUAIN3 U YIbTPapUIbTpAIIHsL.

OMynbcud, MX KiIacCUpUKanus. THIBI IMYIbraTopoB. MexaHWU3M CTAOWIM3AIHUUA TPSIMBIX H
o0paTHbIX SMyINbcuit ¢ momoiisio [TAB.

Yucno I'JIb mns [TAB. O6pamenue a3 smynscuit. [[pumeHeHne SMybCuid.

[Tensl, ux moyydyeHue u cBoricTBa. Mexanusm obpazoBanus neH. Onotanus. [Ipumenenue nex.

INPAKTUYECKHE BOIIPOCHI

[Tonryuenue 1MoQUIBHBIX KOJUIOUAHBIX pacTBOpoB. [Ipumepsl.

[Tonyyenne nMOPOOHBIX KOJJIOWAHBIX PACTBOPOB METOAOM (U3UYECKON KOHICHCAIUH.
IIpumepsl.

[Tonyyenne nuO(OOHBIX KOJUIOMIHBIX pAacTBOPOB METOJOM XHMHYECKOH KOHAEHCAIHH.
IIpumepsl.

[Tonydyenne n10(pOOHBIX KOJUIOMAHBIX PACTBOPOB METOAOM AMCIEPTUPOBaHUS, B TOM 4YHCIIE,
MeToqoM nentusauuu. [pumepst. D dext PeOunaepa.

Omynbcnn. [lomyuenue yctounBbIx amyabscuil. [Ipumepsr.

Owmynbenn. Onpenenenue Tuna sMmynbenid. Oopamenue ¢as smynbcuil. [pumepsr.

Ilens!. [lonydeHue neH U u3ydeHue ux cBOMCTB. IIpumepsl.

N3mepenne moBepXHOCTHOTO HATSHKEHUS )KHAKOCTeH MeTofoM Pebunepa.

N3mepeHne NOBEpXHOCTHOIO HATSKEHUS XKUIAKOCTEH METOOM KallUJUISIPHOTO MTOAHATHS.

. I3MepeHne MoBepXHOCTHOTO HATSKEHUS KHUAKOCTEH METOJOM OTphIBa KOJIBIIA.
. I3MepeHne oBEpXHOCTHOTO HATSDKEHUS KUIKOCTEN CTaJarMOMETPUYECKUM METOIOM.
. Onpenenenue TEIIOTHl 00pa30BaHUS IOBEPXHOCTH U TOJHOM MOBEPXHOCTHOM SHEPruu

xuakoctei (Ha mpumepe C2HsOH).
Omnpenenenne KKM B pactBopax ITAB (Ha npumepe oseara HaTpus).
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14.

wn e

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

W3ydenue aacopOLUU yKCYCHOW KHCIIOTHI Ha TOBEPXHOCTH aKTHBHUPOBAHHOTO yris. Pacuer
ko3 urmeHToB B ypaBHeHUU OpeiH1InXa.

3AIAHUA
K MIPOBEIEHMIO 2-0i1 PYyOesKHOM aTTecTAllMU

TEOPETUYECKHUE BOITPOCHI

CTpyKTYypHO-MEXaHUUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM. OCHOBHBIE TIOHATHS

peostorun. 3akoHbl ['yka 1 HeroToHa. Bs3kocTh v KimaccuduKamus sKHuIKOCTEH.

VpaBuenue OctBanibnia-Beitns. Ypasuenue [lyazeiins. YpaBHenue DUHINTEHA U YCIIOBUS €T0
IIPUMEHEHHS.

CrpykTypooOpa3oBaHue B JHUCIEPCHBIX cHcTeMaX. KoarymsannoHHbIE W KOHJCHCAIMOHHO-
KPHUCTaJNIN3AL[MOHHBIE CTPYKTYpPBI, YCIOBUS UX 00pa30BaHMsI U CBOWCTBA.

BsskocTts CTpyKTypupOBaHHBIX cucTeM. YpaBHeHue llIBenoBa-bunrama. Ilpenen texydectw.
Peonoruueckue KpuBble CTPYKTYPUPOBAaHHBIX JKUAKOCTEH 1o Pebunepy.

JIBOMHOI 3JIEKTPUYECKUI CII0M U MEXAaHU3MBI €ro o0pa3oBanus. [Ipumepsl.

CrpoeHne ABOWHOro 3neKTpHueckoro cios. Pacnpenenenue norenumana B JIDC. dPakropsl,
Biustrorue Ha Tommuny JI9C. CTpoeHrne KOJUTONIHBIX MULEIUT JTMO(POOHBIX JUCIIEPCHBIX CUCTEM
Ha ipumepe 301 AgJ.

DNEKTPOKUHETUYECKUE SIBICHUS.

ONEKTPOKMHETUYECKUH NMOTeHIMAN. YpaBHeHHue ['enpMromnbna-CMOIyXOBCKOTO U YCIOBHS €r0
IPUMEHEHHUS.

Koarymnsamus 11opoOHbIX AucnepcHbIX cucteM. Teopus koaryasiuu CMoiryxoBckoro. beictpas n
MeJIeHHas Koarynsauuu. KoHCTaHThl CKOPOCTH KOATyJISILIUH.

Ocnossl Teopun JJIDO. IloreHnuanbHas KpuBas CUJI OTTAIKMBAaHUSA U NPUTSIKCHUS MEKIY
YaCTULIAMHU.

TepMoauHaMuyeckue U KUHETHYECKHUE (PaKTOPbl YCTOMYMBOCTH JUCIIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH KOAryJsiiuu THIPO(GOOHBIX JUCHEPCHBIX CHCTEM d3JeKTposuTamu. [IpaBuio
Ilyneue-I'apau.  HenTpanusanuoHHas W KOHLIEHTpalMOHHAs — Koaryisuus.  SIBiieHue
HENPAaBWIBHBIX PsI0B. AHTArOHU3M U CUHEPTU3M 3JIEKTPOJIUTOB.

Anresus u xoresus. YpasHeHue Jlronpe. MexaHusM IpoLeccoB aAre3uu.

CmauuBanue. Kpaepoit yron cmaunBanus. 3akoH FOnra. Ypasuenue ronpe-tOnra.
I'mapoduneHble U THAPOPOOHBIE MOBEPXHOCTH HPU CMAUYMBAHUM SKUAKOCTSIMH TBEpPABIX TeIN.
Bimsiaue ITAB Ha cMaunBanue. Pactexkanne ®uaKkoCTH.

MonexkynapHO-KMHETUUECKUE CBOMCTBA JUCIEPCHBIX CHUCTEM. BpOYHOBCKOE IBMKEHHME M €r0
MOJIEKYJISIpHO-KMHEeTHUYecKas pupoaa. CpeHuid KBaipaTUUHBIM CIBUT.

Huddysus B nucnepcHbix cuctemax. Kosdounuent muddysuu. YpaBHeHue OIiHIITEHHA.
VYpasHenue DitHiTeiiHa — CMOJIYXOBCKOTO.

OcmoTHuecKoe AaBlieHHEe 3051, ero pacyeT, ero 0COOEHHOCTH.
CenumenTtarmonHo-nquddy3nonnoe paBHoBecue. YpaBHenue Jlarumaca-Ileppena. OcHOBBI
CEIMMEHTAllMOHHOI0 aHaIu3a. Y paBHeHHe CTOKCa U yCIIOBHS €ro NpuMeHeHus. PacueT paguycos
YacTUIl JUCTIEPCHOM (a3bl CyCTIeH3Hil.

OnTuyeckre CBOWCTBA KOJUIOMTHBIX CHUCTEM: paccesHue cBera, a¢dext Tunnans. YpaBHeHHE
Panes u ero ananms.

OnTuyeckre METOJbl UCCIEN0BaHUS JTUCHEPCHBIX CUCTEM: YJIBTPAMUKPOCKOIUS, 3JIEKTPOHHAsSA
MUKPOCKOIHUS, HeDeTOoMeTpuUs, TypOUTUMETPHUSL.

Abspo30mH, uX Kiaccuukanus, nojryyeHue, CBOMNCTBA.

Mertons! pazpymenus asposoiieid. [Ipaktnueckoe 3HaueHHE a3po30ieid. B3pbIBBI apo30iei.
[Topomiku 1 ux CBOMCTBA: TEUEHUE, paclbuleHUEe, (IyUaAn3aLus, TpaHyIupOBaHHE.
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26. BbICOKOMOJIEKYIISIpHBIE COSIMHEHHSI, UX TOJIyYeHUE U OCHOBHBIE (PM3UKO-XMMUYECKHE CBOMCTBA.
ONacTUYHOCTH U IIACTUYHOCTD MTOJUMEPOB, UX ByJaKaHu3anus. [Ipumepsl.

27. BbICOKOMOJIEKYIISIpHBIE  AJIEKTPOJIMTHI, MX KiaccH(UKalus, CBOHCTBA. M3035eKTpruecKoe
COCTOsTHUE OEJKOB.

28. B3anmMoeiicTBHE OJIMMEPOB C pACTBOPUTENIEM: Ha0yXaHKE, BRICATMBAHKE, CTYIHEO0pa3oBaHHeE,
CHHEpEe3HuC.

Il. MPAKTUYECKHE BOIIPOCHI

1. VYcTpoHCTBO KamMJUISIPHOTO BHCKO3MMETPa M PacyeT BS3KOCTH HBIOTOHOBCKUX YKHIKOCTEH I10

ypaBHeHuto [lyaszens.

W3mepenue BSI3KOCTH )KHUKOCTEH C MMOMOIIBIO KAMMJLIIPHOTO BUCKO3UMETpA.

3. Bsskoctp nHOQUIBHBIX W JHO(OOHBIX JUCHEPCHBIX CHUCTEM. 3aBHUCHUMOCTb BS3KOCTH
TMOQWIBHBIX JIACIIEPCHBIX CHUCTEM OT KOHICHTPAIMW JUCIEPCHOW (a3bl, TeMIepaTypbl U
HPUCYTCTBUS 3JCKTPOIUTOB.

4. W3ydenue Koarymsanuu 308 ruapokcuaa xenesa snekrponutamu: KCI, KoSOs4, Kiz[Fe(CN)s].
Omnpenenenne NOPOroB KOATYIISIIIN AIIEKTPOIHUTOB.

5. HM3ydeHue cTabMIIM3alUU 301151 THIPOKCHUJIA XKelle3a C IOMOIIBIO PAacTBOPa KeJaTHHA. 3alIUTHOES
YHUCIIO CTa0WIH3aTOpAa.

6. OCHOBBI CEIUMEHTAIIMOHHOTO aHanu3a. OmpeneseHre paJuycoB YacTHUI JIUCIECPCHOHN a3kl
CYCIICH3U.

7. DKCIIepHUMEHTAIILHOE OTpeJIeIICHUE (bpaKIMOHHOTO cocTaBa MOPOIIKOB.METOJIOM
CeIMMEHTALMOHHOTO aHAJIN3a B TPABUTAIMOHHOM TIOJIE.

8. MUzyuenwue anekrpodopesa ruapo30iis THAPOKCHIA JKele3a.

9. OmnpezneneHue MEKTPOKUHETHYECKOTO OTEHIIMAIA METOAOM dJIeKTpodopesa.

10. Onpenenenue crenenu Habyxanuss BMC no macce u o0bemy.

11. OnpenenceHue U303ICKTPUUECKON TOYKU aM(POTEPHOTO TOIUIIICKTPOIIUTA.

12. 3aBUCUMOCTH cTeneHH HaOyXaHUs moyimMepa ot pH cpesibl 1 IPUCYTCTBUS SJICKTPOIUTOB.

no

IIpuMepbI TECTOBBIX 3aJaHUU IJI1 KOHTPOJIA 3HAHU U, MOATOTOBKH
K PyOeKHbIM aTTeCTAIUAM
(m1s1 popmMupoBaHusi KoMneTeHIUH OIK-2)

Buvibepume ooun npasunvhwiti omeem

2 cemecTp «PU3HYeCKAsT XUMHUD)

Kakoii 3akoH oTpakaeT CBsA3b MEXy pabOTOMH, TETJIOTOW U BHYTpPEHHEW SHEpPrueil cuctembl?
3akoH ['ecca

MIEPBBII 3aKOH TEPMOJAUHAMUKHU

BTOPOM 3aKOH TEPMOJUHAMUKHI

3akoH Bant-I'odda

OHpCIleJ'II/ITCJILHOC YpaBHCHHUE JIs1 SOHTAJIBIIMKA UMCCT BUL

H=U-pV
H=G+TS

H=U-T:S+pV

OHTaIbIUI XUMUYECKOMN pCaKkuuu — 3TO
KOJIMYCCTBO TCIIJIOTHI, KOTOPOEC BBIACIACTCA UJIU IMOIJIOMIACTCA B XOA€ XHUMHYICCKOMN
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peaKIMy Ipu N300apHO-U30TEPMUUECKUX YCIOBUAX

KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEISAETCS WX IOIVIONIAETCA B XO4€ XUMUYECKOU

peakuyy PU U30XOPHO-U30TEPMUYECKUX YCIOBUAX

BEIIMYMHA, XapaKTEPU3YIOILast BO3MOKHOCTb CaMOIIPOM3BOJILHOIO IIPOTEKAHU IIpoLiecca
BEJIMYMHA, XapaKTEPU3YIOILAsl MEPY HEYIOPSAAOUYEHHOCTH PACIIOIOKEHHS U IBUKECHHS YaCTHULL B
cucreme

Kaxoit 3aK0H 10O3BOJISIET PACCUNUTATh TEIJIOBOU 3(PPEKT peakinu, eCiau IPUBEACHBI
TEPMOXHUMHUYECKUE YPaBHEHUS MPOMEKYTOUHBIX PEAKLUH C yKa3aHHEM UX TEIJIOBBIX AP PEeKTOB
BTOPOM 3aKOH TEPMOIUHAMUKHI

3aKoH ['ecca

TIePBBI 3aKOH TEPMOJIMHAMHUKHU

3akoH Bant-I'opda

M3011poBaHHONM CUCTEMON Ha3bIBAIOT TAKyI0 CUCTEMY, KOTOpas

HE 0OMEHUBAETCs C OKPYXKaroIlel cpeloil HU BEeIECTBOM, HU HEprueil
0OMEHHMBAETCS C OKPY’KAIOIICH CPeIo U BEIIECTBOM, U SHEPTHUEH

00OMEHMBAETCS ¢ OKpY’KarolIel cpejoi FHeprueil, Ho He 0OMEHUBAETCS BELIECTBOM
00OMEHHMBAETCS C OKPY’KAIOIIEH CpeIoi BEIECTBOM, HO HE OOMEHHMBACTCS SHEPTHEH

TerutoBoii 3 pexT peaknu, MPOTEKAIONICH MPU ITOCTOSTHHOM JIaBIICHUH, OIIPEIEISICTCS
U3MEHEHUEM

BHYTPEHHEHN SHEPrun

SHTAJIbIIUU

SHTPOIUHU

sHepruu ['nb6ca

VYxaxute GopMyIHpoBKY 3akoHa ['ecca

TEIIOBOH 3(1)(1)€KT pC€aKkiuu 3aBUCUT TOJIBKO OT HAYAJIbHOT'O U KOHCYHOT'O COCTOSIHNA CUCTEMBI 1 HEC

3aBHCHUT OT IYTH PEAKLIUU
TEIUI0TA, MOrJIolaeMasi CUCTEMOM MpU NOCTOSTHHOM 00beMe, paBHAa U3MEHEHUIO BHYTPEHHEH
SHEPIUU CHUCTEMBI

TEIUI0TA, MOrJIoIaeMasi CUICTEMOM IPU MOCTOSSHHOM JIaBJIC€HUH, PaBHA U3MEHEHMIO SHTAIbIINU
CUCTEMBI

TEIJIOBOH 3(1)(i)€KT p€aKkuuu HEC 3aBUCUT OT HAYAJIbHOT'O U KOHECYHOI'O COCTOAHHA CUCTCMBI, 4 3aBUCHUT

OT IIyTH peaKIuu

Kakwue npouecchbl Ha3pIBalOT YHAOTEPMUUECKUMU ?
Juist kotopbix AH otpunarensHo

Ui KoTopbix AG oTpunareiabHo

Jutst Kotopbix AH nonoxurenbHO

U1 KOTOPbIX AG MON0XUTENBHO

3akoH Kupxroda no3poiser paccuyuraTh

TEII0BOM 3P PEKT XUMUYECKON peakiuu Npy CTAaHIAPTHBIX YCIOBUAX

TETI0BOM 2P PEeKT XMMUYECKON peaKkIuy IPH HECTaHIapTHON TeMIepaType

TEII0BOM 3P PEKT XUMUYECKON peakuu MNPy NOCTOSTHHOM 00bemMe

KOJIMYECTBO TEIUIOThI, KOTOPOE CUCTEMA OTAAET OKPYXKAIOIIEH Cpele IPU TOCTOSHHOM JIaBJICHUH

TepMOI[I/IHaMI/I‘lCCKaﬂ BCPOATHOCTL CUCTCMEIL W —s10
YHUCIIO MI/IKpOCOCTOHHI/Iﬁ CHUCTEMBI, IIPHU IMOMOIIU KOTOPLIX PCaIN3yCTCA TaHHOC MAKpPOCOCTOSAHUEC
quCiI0 MaKpOCOCTOSIHI/Iﬁ CHUCTCMBI, TP ITOMOIIU KOTOPBIX PCATIU3YCTCA JaHHOC MUKPOCOCTOSIHUC
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YHCJIO YaCTULl CUCTCMBI, YHAaCTBYIOIIUX B MEPCAAuC SHCPTUU
0611166 YHCJIO BCEX YaCTHULl CUCTEMBI

Kakoii pyHKIIMEH COCTOSIHUS XapaKTepU3yeTcsl CTPEMIIEHHUE CUCTEMBI K JOCTUKEHHUIO  BEPOSITHOTO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHAs OECTIOPSIIOYHOCTh paclpeAeTIeHUs YacTHIL?
SHTaJbIIUEN

SHTPOIHEH

sHepruent ['n6oca

BHYTPEHHEHN 3HEprueu

®opmyna bosbivMaHa BeIpakaeTcsi ypaBHEHUEM

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

S=k-InW

B KaKOM COOTHOIIICHUH HAXOSTCSI SHTPOITUH TPEX arperaTHbIX COCTOSHUI OJTHOTO BEIIECTBA: rasa,
KHIKOCTH, TBEPIOTO Teja

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

S(r) >S(kx) > S(r)

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

arperaTHoC COCTOAHHEC HC BJIMACT HA 3HAYCHHUC OHTPOIINU

Tperbe HaUaIO TEPMOAMHAMUKH

MO3BOJISIET PACCUUTATh M3MEHEHHe dHeprun [ nbbca peakuu

MO3BOJISIET PACCUNTATh TEIIOBOM 2P PEKT peakiuu

YCTaHaBJIMBAET 3aBUCUMOCTb MEKIY IHTPONHUEN U TEPMOAMHAMUYECKOMN BEPOSITHOCTHIO CUCTEMBI
yCTaHaBIIMBAET TOUYKY OTCUETa IIPU pacueTe aOCONOTHON BEIMYUHBI SHTPOITUU BEIIECTB

Kakyro TepMOAHMHAMUYECKYIO PYHKIIUIO MOYXHO HCIIOJIb30BaTh, YTOOBI MPEICKa3aTh BO3MOXKHOCTD
CaMOIIPOU3BOJILHOTO MPOTEKaHUS PEaKIIMK B HEU30JIMPOBAHHOM cucTeme?

DHTAJIBITUIO

SHTPOITHIO

sHepruto ['mbodea

BHYTPEHHIOIO SHEPTHIO

B u3onmpoBaHHOM cUCTEME CAaMOTTPOU3BOJIBHO MPOTEKAET XUMHUUECKas PEAKIUsl, €CIIH SHTPOIHS
TaKOW CHUCTEMBI

YMEHbBIIAETCA

YBEIIMUHUBACTCS

HE N3MEHSIETCS

JOCTUTaeT MUHUMAJIbHOTO 3HAUYCHUS

B n3006apHO-M30TEpPMUYECKUX YCIOBHSIX B CHCTEME CaMOIIPOU3BOJIBHO MOTYT OCYILIECTBIISATHCS
TOJIBKO TaKHe MPOILECCHI, B pe3yibTaTe KOTOPBIX sHeprus [ mboca

HE MEHsAETC

YBEJIUYUBACTCS

YMEHBIIAETCS

JIOCTUTaeT MAaKCUMaJIbHOTO 3HAYEHUS

Ecim muis peakiuu AG > 0 AS > 0, o
peakIus MPOTeKaeT CaMOIPOM3BOJILHO B U30JUPOBAHHOM U HEM30JIMPOBAHHOW CUCTEME
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pCaKknusg TCpMOAUHAMUYCCKN HCBO3MOKXHA B I/ISOJIHpOBaHHOﬁ n HGHBOHHpOBaHHOﬁ CUCTEMC
p€aKknusg TCpMOJUHAMUYCCKH HEBO3MOKHA B HSOHHpOBaHHOﬁ CHUCTEMCE U IPOTECKACT
CaMOIIPOU3BOJILHO B HCI/ISOHHPOBEIHHOﬁ CHUCTCEMC

p€aKknusg TCpMOJUHAMUYCCKH HCBO3MOXXHa B HGHBOHHPOBaHHOﬁ CHUCTEMCE U ITPOTCKACT
CaMOIIPOU3BOJILHO B I/I3OJII/Ip0BaHHOI71 CHUCTEMC

TermioeMKOCTbs CUCTEMBI — DTO

OTHOIIIEHHUE COOOIIEHHON CHCTEME TEIUIOThI K BRI3BAHHOMY 3THM U3MEHEHHIO TEMIIEPATYPhI
OTHOUIICHUEC N3MCHCHU A C-)HTpOHI/II/I CUCTCMBI K BBISBaHHOMy 9TUM U3MCHCHHUIO TeMnepaTypH
OTHOIIICHUE N3MeHeHUs dHeprun [ m606ca cucTeMbl K BHI3BAHHOMY 3TUM H3MEHEHUIO

TEMIIEPATYPHI

OTHOIIIEHHUE COOOIIEHHON CHCTEME TETUIOTHI K BEI3BAHHOMY 3THM U3MEHECHHIO JaBJICHHUS B CHCTEME

XHUMHUYECKUH ITOTEHIMAI 3aBUCUT OT
0o0beMa CUCTEMEI

TeMnepaTypbl

BHYTPEHHEHN SHEPruu

SHTPOIUHU

CocTosiHMEe XMMUYECKOT'O pPAaBHOBECHUSI OOPAaTHUMBbIX MTPOLIECCOB KOJIMUECTBEHHO XapaKTEePU3YIOT
KOHCTaHTOM bonbimana

PaBHOBECHBIMU KOHILICHTPALUAMU POJLYKTOB pPEaKIIUU

KOHCTAHTON PaBHOBECHS

JHEpruey aKTUBaluu

CocTosiHiEe XMMUYECKOTO PABHOBECHUS — 3TO COCTOSTHUE, B KOTOPOM

KOJIMYCCTBA PCArcHTOB PaBHbI KOJNMYCCTBAM IIPOJAYKTOB PCAKIIMU

MacChl TPOYKTOB PEAKI[MK PABHBI MacCaM UCXOIHBIX BEIICCTB

SHTAJIBIUA PEAKLUN PaBHA HYJIIO, U J1BA IPOTUBOIIOJIOKHBIX IIPOLECCA IPOTEKAIOT ¢ OIMHAKOBOMN
CKOPOCTBIO

n3MeHeHue dHepruu [ mb0ca peakiuu paBHO HYJIO U CKOPOCTh IIPSIMOM peakIuu paBHA CKOPOCTH
oOpaTHOM

Ecnu st HekoTopoit peakiuun AG < 0, To

KOHCTaHTa paBHOBECHSI peaKuu O0JIbIIE €IUHULIBI
KOHCTaHTa PaBHOBECHSI PEAKLIMU MEHBILIE €MHULIBI

B PaBHOBECHOM cMecH ITPe00J1alatoT UCXOIHbIE BEILIECTBA
CKOpOCTh IPSMO peakly MEeHbIIe CKOPOCTH 00paTHON

[Tp¥ MOBBIIIEHHUH JABJIECHHUS PABHOBECHE CMEIAETCS BIIPABO B CHCTEME
2COyy > 2COw) + O

CoHyy < CoHzpy + Hop

PClyy + Clyyy < PClsp

Hyyy + Clhy < 2HClgy

B xakoii u3 peaKL[I/Iﬁ JaBJICHUC HE BJIUACT HAa CMCILICHHUEC PABHOBCCHUA
COxpy + Cy <« 2CO(

N2Osry < 2NOx

Hxoy + Seo < HaSp

2SOy + Oy < 2S0;3(

TepMOI[I/IHaMI/I‘-ICCKaﬂ CHUCTEMA CUHUTACTCA HHBapHaHTHOﬁ, €CJIM YHCJIO CTeIeHEeN CBOGOI[BI
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pPaBHO HYIIIO
OoJtbIrie HYJIs
MEHBIIIE HYJIS

paBHO JBYM

TepmonuHaMuUeckas CUCTEMA CYMTACTCSI MOHOBAPUAHTHOM, €CJIH YHCJIO CTETICHEH CBOOOIbI
PaBHO HYJIIO

PaBHO €IMHUIIE

MEHBIIIE HYJIS

paBHO JBYM

dazoBoe PaBHOBECHUE — OTO

OIHOBPCMCHHOC CYHICCTBOBAHNEC TCPMOJUHAMUYCCKN PABHOBCCHBIX (1)8,3 B TOMOT'€HHOM CHCTEME
OIHOBPEMEHHOC CYHICCTBOBAHNEC TCPMOJUHAMUYCCKN PABHOBCCHBIX (bas B FCTCPOFGHHOﬁ CHCTEMCE
COCTOSIHUEC CUCTCMBI, IIPU KOTOPOM BCC MMAPaMCTPbl CUCTEMbI OCTAOTCA IMOCTOAHHBIMHA

PaBE€HCTBO KOHI_ICHTpaI_II/Iﬁ BCEX KOMIIOHECHTOB reTeporeHHofI CHCTCMBI

CaMoIpou3BOJILHBII TIEPEX0/1 KOMIIOHEHTa 1 13 passl o B a3y B NPOMCXOAUT IPH YCIOBHU
wit < i

pit = i
ni“ > nif
wit > i

PaccuuTaiiTe cTaHAapTHYIO SHTAIBIINIO PEAKIIUH, €CJIM U3BECTHBI CTAHIaPTHBIC YHTAIBITHA

00pa3oBaHUs BEIIECCTB, yUaCTBYIOIMHUX B peaknud, (kx/mMonb)  FexO3¢q) + Howy — Fery + HoO(p
—824

—242

(+582)

(-582)

(-98)

(+98)

Paccuuraiite TerioBoil apdexT peakuny 00pazoBaHUs KpUCTAJUIOTUIpaTa

ZnSO4 1) + TH20i) — ZnSO4 - TH2O(r), ecau temnotsl pactBopeHust ZnSOsu ZnSO4 - 7H20
paBHBI COOTBETCTBEHHO —77 1 +18 kJ{»/Moib

(-95)

(+95)

(+59)

(-59)

PaccunTaiiTe cTaHIapTHYIO YPHTPOITUIO PEAKIINH, €CIIM U3BECTHBI CTAaH/IaPTHBIE YHTPOITUH BEIIECTB,
yuactBytouux B peakiuu, (Jx/(K-monp)) NOr + Ozr) — NOz
211 205 240
(-147)
(+147)
(+176)
(-176)

Paccuuraiite ctangaptHyto sHepruto [ m60ca peakunu, eciim N3BECTHBI AG006p. BEIIECTB,
Y4YacTBYIOUIMX B peakiuu, (K1>x/Moib)

NHsNO3zx — N2Or + H20(

184 +104 —228
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(-168)
(+168)
(+148)
(-60)

PaccTtaBpTe KO3 PUIMEHTHI B cCXeMaX peakuil ¥ pacCunTalTe KOHCTAHTY PaBHOBECHSI peaKluu

H20¢) <> Hae) + Oz, €ciii paBHOBECHBIE KOHIIGHTPAIMH Tra3000pa3HBIX BEIIecTB paBHbI (),2
MOJIB/JT

1

10

2

0,2

PaccuuraiiTe koHCcTaHTy paBHOBecus K, peakuuu npu 298 K

4HCI + O2 « 2Cl2 + 2H20
AH®, xJ]x/Momb -92 —242
S°, Jx/(monp'K) 187 205 233 189
1010
1015
1020
1022

PacTBopamu Ha3bIBalOT

W30JIMPOBAHHBIC CHCTEMBI, OT/ICIICHHBIC OT OKPYXKAIOIICH CPeibl pealbHON WM BOOOpaskaeMoit
MOBEPXHOCTHIO pa3zena

TOMOT'€HHBIE CUCTEMBI, HE CLIOCOOHBIE K OOMEHY BEILLIECTBOM C OKpYKarollel cpenoit
TOMOT€HHBIE CUCTEMBI IEPEMEHHOT0 COCTaBa, COJEpIKall[ie HE MEHEE JIByX KOMIIOHEHTOB
reTEPOreHHBIE CUCTEMBI, COJICPKAIIINE HE MEHEE JIBYX BEIIECTB

Kpuockonuueckue 1 30yIu0CKONNYECKUE TTOCTOSIHHBIE 3aBUCAT OT
HOPUPOBI PACTBOPUTEIS

IPUPOJIbI PACTBOPEHHOTO BEILIECTBA

KOHIEHTPALlMU PaCTBOPEHHOT'O BEILIECTBA

OT BCEX MEePEUHCIECHHBIX (aKTOPOB

OTHOCHTEIbHOE TOHWYKEHUE JIaBJICHUS HACHIIIEHHOTO Mapa HaJl pacCTBOPOM PaBHO
MOJIBHOM J10JI€ PACTBOPUTEIIS

MOJISIPHOM KOHLIEHTpaluu

MOJISUIBHOW KOHLIEHTPALUH

MOJIBHOM J10JI€ PACTBOPEHHOI'O BEIIECTBA

Ocmoc — 3T0

CaMOIIPOU3BOJIBHBIN MTPOLIECC NIEPEX0/1a MOJIEKYJI PACTBOPUTEIISA YEPE3 MOIYIIPOHULIAEMYIO
MeMOpaHy U3 pacTBopa ¢ OoJIbIIei KOHIIEHTpAIel B pacTBOP C MEHbIIEH KOHIIEHTpallei
CaMOIIPOU3BOJIBHBIN MTPOLIECC NIEPEX0/1a MOJIEKYJI PACTBOPUTEIIS YEPE3 MOIYIIPOHULIAEMYIO
MeMOpaHy U3 pacTBOpa C MEHbIIEH KOHIIEHTpAIMel B pacTBOp ¢ OOJIbLIECH KOHIIEHTpaliei
CaMOIIPOU3BOJIBHBIN MIPOLIECC IIEPEX0/1a MOJIEKYJI PACTBOPEHHOIO BEIIECTBA YEPE3
MOJTYITPOHUIIAEMYIO MEMOPAHY U3 pacTBOpPA ¢ OOJIBIIIEH KOHIICHTPAIIUEH B PACTBOP C MEHBIIICH
KOHLIEHTpanuen
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CaMONPOU3BOJIbHBIN MPOIIECC MEPEX0/ia MOJIEKYJI PACTBOPEHHOIO BEILIECTBA Yepe3
MOJTYITPOHHUIIAEMYIO MEMOPAHY U3 PACTBOPA C MEHBIIICH KOHIICHTPAIMEH B pacTBOP C OOJIBIIIEH
KOHIIEHTpalHen

IToBbllIeHKHE TEMITEPATYPBI KAIIEHUS U IOHUKEHUE TEMIIEPATYPBI 3aMEP3aHUS PACTBOPA 110
CPaBHEHUIO C PACTBOPUTEIIEM ITPONIOPLIUOHATIBHO

MOJISIPHOM KOHILIEHTPALUU PaCTBOPEHHOTO BEILIECTBA

MOJISIPHOM KOHLIEHTPAlMU SKBUBAJIEHTa PACTBOPEHHOI0 BELIECTBA

MOJISITIBHOM KOHIEHTPALIMU PACTBOPEHHOIO BELIECTBA

MOJIBHOM J10JI€ PAaCTBOPEHHOIO BEILIECTBA

[TpenenpHO pa3daBIIEHHBIC PACTBOPBI — 3TO

CUCTEMBI, 00pa3yIolue B pe3yIbTaTe CaMOIPON3BOIIBHOTO PACIIPEICTICHIS
PacTBOPEHHOI'O BEIICCTBA B PACTBOPUTEIIC

CUCTEMBI, B Iporiecce 00pa3oBaHUsi KOTOPBIX OTCYTCTBYIOT TEILIOBBIC U O0HEMHBIE

3 dexTh

CUCTEMBI, B KOTOPBIX KOHIICHTPAIIHS PACTBOPEHHOTO BENIECTBA OECKOHEYHO MaJia
CHCTEMBI, B Iporiecce 00pa3oBaHusA KOTOPBIX BBIACIISICTCS WM MOTJIOMIASTCS TEIIOTa U
U3MEHSCTCSA 00beEM

OcmoTtrnueckoe aasinenue B ypasHennu Bant-I'odda nponopunonansao
MOJIBHOM JI0JI€ paCTBOPEHHOTO BEIECTBA

MOJISUTEHOM KOHIIGHTPALMU PACTBOPEHHOTO BEIIECTBA

MOJIIPHO} KOHIIEHTPAIUU PACTBOPEHHOTO BEIIECTBA

MOJISIPHOM KOHIICHTPALIMU SKBUBAJIEHTa PACTBOPEHHOTO BEIIECTBA

3akoH pasBenenus OCTBalbaa s CIIAOBIX AIIEKTPOIIUTOB OMHUCHIBACTCS (POPMYIIOit
Kue. =a - C

Kue =a? - C

Kuye. =(1+a)-C

Kwe. =(1-a)-C

B

BOJOPOJHBIM ITOKA3aTEIEM

NPOU3BEAECHUEM PACTBOPUMOCTH BO/IbI

VOHHBIM IIPOM3BEIECHUEM BOIbI

KOHCTaHTON AMCCOLUAIINH BObI

U

KucnoTHOCTh (OCHOBHOCTB) PacCTBOPOB MPUHSATO BhIpaXkaTh uepe3 BOJOPOAHbIN Noka3aTeins (pH),
paccuMThIBaeMbIii o hopmyie

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

o = [H'] - [OH] nassiBaer

Crenens auccounannn CH3COOH menble B pactBope
+0,1 M

0,01 M

0,001 M

0,0001 M
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MaKCHMaﬂBHaﬂ II0JIC3HAas paGOTa TaJIbBAHUYCCKOI'O 3JICMCHTA HpI/I ITIOCTOSSHHBIX TeMHepaType )41
JaBJICHUHU paBHaA

AG = —n-F-E),y

AU = —n - F - Espc

AG = —n-F- Espc

AU = —n-F-E*

Ecnu ransBannueckuii 3ieMeHT paboTaeT caMONpon3BOJIbLHO, TO KakoB 3HaK DJIC anemenTa?
OTPHULATEIbHBIN

MTOJIOKUTEIBbHBIN

3aBUCUT OT KOHIICHTPAILIMH BEIIECTB

3JIEKTPOJIBUKYILAs CHJIa paBHA HYIIIO

Urto HazbiBaeTcst cranaapTHot D /(C?

OJ1C ranpBaHHYECKOTO 3JIEMEHTA, COCTOAILIETO U3 ABYX CTAHJIAPTHBIX JJICKTPOIOB
OJIC ranpbBaHMYECKOTO 3JIEMEHTA, BKIIOYAIOIIEr0 CTaHAAPTHBIN BOJOPOIHBIN JIEKTPO/T
MaKCHUMaJIbHOE HANPSKEHUE FaIbBAHUYECKOTO AJIEMEHTa

MHUHHUMAJIbHOE HANPSKEHUE TaJIbBAHMYECKOTO 3JIEMEHTA

Kakoli 271eKTpo/ Ha3bIBAETCs B rajlbBAHUYECKOM DJIEMEHTE KaTOOM?
JJIEKTPOJ, HA KOTOPOM IPOUCXOAUT IIPOLECC OKUCICHUS

3JIEKTPOJ, Ha KOTOPOM IIPOUCXOAMT IPOLIECC BOCCTAHOBIICHUS
OTPHLIATEIIBHO 3aPSKEHHBIN 3JIEKTPOL

3JIEKTPOJI, Macca KOTOPOr0 YMEHBILAETCs

Kakas peakuus mpoTeKaeT Ha IOJIOKUTEIBHOM JIEKTPOE TalbBaHMUECKOT0 SIeMeHTa?
OKUCJICHUA

BOCCTAHOBJICHUS

oOMeHa 3JIeKTpOHaMU

oOMeHa HOHaMU MeTaa

3aBUCUMOCTh MOTEHIMANA 3JIEKTPOAA OT KOHLUEHTPAIIUU WM AKTUBHOCTH MOHOB B pacTBOPE
OTIpEIETISICTCS YpaBHEHUEM

®Papanes

Bant-T'odda

I'n66ca

Hepncra

CKopOoCTh XMMHUYECKOHN peaKIMK BHIYUCIISIOT IO YPAaBHEHHUIO

V==dn/dt
v=—-dV/dzt
v = +dc/dV
v=4=dc/dt

UeM 0OBACHUTE MOBLIIIICHUE CKOpPOCTH p€aKIUMU TP BBCACHUHU B CUCTEMY KaTajinu3aTopa
YBCIMUYCHUCM SHCPTHUU aKTUBAIIUU

YMCHBIICHUEM DHCPIUH aKTUBAllUN

YBCIIMUCHUCM CpC,[[HCfI KUHETHYECKOM OHCEPTHUU MOJICKYJI

YBCIUMYCHUEM YHCJIa AKTUBHBIX YaCTHUI]

Ennnuna n3zmMepeHns CKOpoCTH XUMUYECKOW peaKInu
MOJIB/T * €
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1 ¢/ MOJb
MOJb 1/ C
JI/ MOJIb * C

DHEPTU0 aKTHBAIMHA XUMHYECKON peaKIMi MOXKHO PACCUUTATh U3 YPABHCHHUS
In ki/ka = E*/R - (1/T1 + 1/Tp)
+n ki/ky = E*/R - (1/T1 — 1/Tp)
In ki/ko E*/R - (1/T2 — 1/Ty)
In ki/ko E*/R - (1/T2 + 1/ Ty

Ecnu sHeprus aktuBanuu npsMoit peakuuu E1* | a oOpatHOil peakuuu — cooTBeTCTBEHHO E2*, TO
TEIIOBOM 3P EeKT peakinu paBeH

AH = Ei* — Ex*

AH = Ex* — Ei*

AH = Ei* + E*

AH = Ei*/Ex*

YpaBHeHue AppeHunyca ¢ y4eTOM TE€OPUU AKTUBUPOBAHHOIO KOMILIEKCA BBIPAXKAETCA

kK = P'Z'eE*/RT
k = P,z,efE*/RT
K = B -cE FT
kK = Z,efE*/RT

Ocmotuueckoe naBieHue kposu 740—780 klla. 3naueHne MONIIPHON KOHLIEHTPALIUU TJIIOKO3bI B
p

8,10-0,15

6,15-0,20

0,20-0,25

8,25-0,30

0

Boraucnute crenens qucconuanuu 0,05 M pacTBopa yKCYCHOM KMCIOTBI, €CIIH yAeIbHas

BJIEKTPOIIPOBOIHOCTE 3TOT0 pacTBopa pasHa 370 - 10° Cm/cm, a ko (HY) = 349,8 Cm:cM?/MOTIB; Aoo

(CH3COO ) = 40,9 Cm-cM?/MoTTb

0,019

2,025

8,029

0,015

T

BEIYUCITIUTE BCJIIMYUHY pa60TBI B BUJC AG (B KI[)K) MCEIHO-MApraHieBOro raJJbBaHM4eCKOro
miemenTa, eci Eowvn?/mn® = —1,180 B; E%u?*/c,® = +0,337 B
&73)

(-146)

+73)

6-293)

M

[Totentman (B B) cepebpsinoro anextpoaa npu temreparype 25°C, OmyIeHHOro B pacTBOpP €ro
ROIM C aKTMBHOCTHI0 HoHOB Ag+ 0,1 Mons/1, paBen (E%ag+/ ag = 0,80 B)

p,82

6,78

8,74

2,71

II

p
"
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Ckopoctsb npsimoii peakiun B cucteMe 2NOg + Clygy <> 2NOCl () npu yBenndyenun
KOHIICHTpAIliu XJiopa B 3 pa3a, a okcuja a3zota (11) B 2 paza

yBeIUUUTCS B 4 pasza

yBeIHYHTCS B § pa3

yBenuuuTcs B 12 pasa

yBeIH4HTCs B 6 pa3

3 cemectp «Ko/mouaHass XumMmus»

JInooOHBIE KOITIOUTHBIE PACTBOPHI — ITO

o0paTHMble CUCTEMBI, 00pa3yIOLIUECS B pE3YJIbTaTe CaMOIIPOU3BOJIBHOIO IUCIIEPTUPOBAHNS YaCTHULL
JTUCTIepCHOM (a3bl B JUCIIEPCUOHHOM cpesie

HEOOpaTHMBIE CUCTEMBI, 11 00pa30BaHMs KOTOPBIX TpeOyeTcs 3aTpara padoThl

HeoOpaTUMbIE CUCTEMBbI, 00pa3yIoIIecs B pe3yJibTaTe CaMOPOU3BOIBLHOTO TUCTIEPTUPOBAHUS
YaCTHI] TUCTIEPCHOH (a3bl B TUCTIEPCHOHHOMN Cpesie

o0paThMble CHCTEMBI, JUIsl 00pa30BaHus KOTOPBIX TpedyeTcs 3aTpara padoThl

B nrodunpHBIX KOJIJIOUIHBIX PaCTBOPAX B3aUMOJCHCTBUE MEXY YACTHIIAMH JTUCIIEPCHOM (a3bl U
JIUCTIEPCUOHHOMN Cpenon

SAPKO BBIPAXKEHO

OTCYTCTBYET

HE UMeeT 3HaUCHUs

BBIPAKEHO HE3HAUUTEIHHO.

ITentuzanus — 310

pacTBOpEeHHE CoJiel B PACTBOPUTENIE C MOMOIIBIO MENTH3aTopa
oOpa3zoBaHue rems

JTUCTIEPTUPOBAHUE CBEKETIOIYUSHHBIX 0CA/IKOB C TOMOIIBIO MENTU3aTOPa;
MEXaHUYECKOE JUCTIEPTUPOBAHUE C TIOMOIIBIO CIICIIMAIBHBIX YCTPOUCTB

KonzaeHncannoHHbIi METOJ] MOIYYEHHS KOJUIOUHBIX PACTBOPOB - 3TO

MIOJIy4YE€HUE TeTEPOr€HHOM CUCTEMBI U3 TOMOTE€HHOW B PE3YJIbTATE aCCOLMALMM MOJIEKYJ, aTOMOB
WJIM NOHOB B 00Jiee KpYIHBIE arperarbl

MEXaHUYECKOe N3MEIbUeHHE YaCTHI] TUCTIEPCHOM (ha3bl

pacTBOpPEHHUE TBEPBIX, )KUIKUX UM ra3000pa3HbIX BEIIECTB B XKUAKON cpeie

OCTOPO’KHOE BBIIIAPUBAHUE )KUIKOCTH U MTOJIyYEHUE CYyXOr'0 OCTaTKa

['eTeporeHHast cuctema, cocTosIas U3 >KUIKOM qucrepcHoM (asbl U ra3000pa3HOi TUCTIEPCUOHHON
Cpenbl, Ha3bIBaeTCs

OMYJIbCUEU

IIEHOMN

CyCIIEH3UEH

a’po30JeM

CenumenTanus — 310

B3aMMOJIeICTBHE YacTUIl ¢ 00pa30BaHUEM KPYIHBIX arperaToB
OTTaJIKMBAHUE YaCTULl APYT OT Apyra

CIIOCOOHOCTH YaCTHUI] HAXOJIUTHCS BO B3BELIEHHOM COCTOSTHUM
OCEJJaHUE YaCTUI] O] IEHCTBUEM CHIIBI TSKECTH

IIpu yBennueHnn TeMIiepaTypbl BEIMYHHA IOBEPXHOCTHOTO HATSHKEHUS )KUJIKOCTEH YBEIUYMBACTCS
YMEHBIIAETCS
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HC U3MCHACTCA
KHUIKOCTHU HE 06nazxa10T IMMOBEPXHOCTHBIM HATSXKCHUEM

Bri6epute BepHOE yTBEpKIeHUE

4yeM OOJIblIIe SHEPrusl MEXMOJIEKYIIPHBIX B3aUMOAEUCTBUN, TEM MEHbIIIE BEIMUMHA
MTOBEPXHOCTHOI'O HATSKEHUS

YeM MEHBIIE SHEPTUs MEKMOJIEKYIIIPHBIX B3aUMOIEHCTBUN, TEM MEHBIIE BEINYMHA
MTOBEPXHOCTHOI'O HATSKEHUS

BEJIMYMHA IOBEPXHOCTHOI'O HATSKEHUS HE 3aBUCUT OT SHEPTUU MEXKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS

HET BEPHOTO YTBEP)KICHUS

IIpu yBennueHnu TeMIiepaTypbl BEIMYMHA I0JTHOW IIOBEPXHOCTHON SHEPIHUH KUIKOCTEN
YBEJIIMUUBACTCS

YMEHBIIAETCS

HE U3MEHAETCS

KUAKOCTU HE 00J1aJat0T IOJHON MOBEPXHOCTHOM SHEprueit

VYpaBuenue ['n06ca-I"enpMrosbIiia Mo3BOJSET PACCUUTATH
IIOBEPXHOCTHOE HATSKEHHE

MOJIHYIO MOBEPXHOCTHYIO SHEPruto

TennoTy obpa3oBaHUA NOBEPXHOCTH

TemnepaTypHbI KO3GPUUMEHT NOBEPXHOCTHOTO HATAMKEHUA

Enunuiieit n3mepeHus BETUYNHbBI TOBEPXHOCTHOTO HAaTshKeHUs B cructeme Cu
Jx/m

H/m?

Jlox/m?

Jx/K-monb

[Toteps arperaTuBHOM YCTOWYUBOCTH B THO(OOHBIX TUCIEPCHBIX CUCTEMAX BbI3BaHA
HEJ0CTAaTKOM IOBEPXHOCTHOM YHEPIMM Ha TpaHUIle pasaena a3

M30BITKOM MTOBEPXHOCTHOM SHEPTUu Ha rpaHuile paszaena das

BBICOKOI MOBEPXHOCTHOW aKTUBHOCTBIO YaCTHI]

BBICOKOU JIMCTIEPCHOCTHIO YACTHUIL JUCTIEPCHOM (Pa3bl

Merton Pebunnepa, ncnonb3yeMsblid U1 ONPEEIICHNs TOBEPXHOCTHOTO HATSKEHUS KUJIKOCTEH,
OCHOBAH Ha U3MEPEHUU

MaKCHMaJbHOTO JaBJIECHHUS MTy3bIpbKa BO3/lyXa, IPOOUBAIOIIETO MOBEPXHOCTHBIN CIIOM KUAKOCTU
CHUJIBI OTPBIBA IIPOBOJIOYHOT'O KOJIBLIA OT IOBEPXHOCTH JKUIAKOCTH

BBICOTBI ITOJHATHS KUAKOCTH B KaITHILIAPE

YHCJIa Kamelb )KUIKOCTH, BBITEKAOIINX U3 CTAJIarMOMETPA

CTaJIaFMOMCTpI/I‘-ICCKI/Iﬁ METOM, I/ICHOHL3yeMLII>'I I OIPEACIICHUS ITOBCPXHOCTHOI'O HATAKCHU A
)KI/I)IKOCT@I\/II, OCHOBAH Ha UBMCPECHUU

MaKCUMAJIbHOT'O JaBJICHHUS ITY3bIpbKa BO3AYyXa, Hp06I/IBaIOHICFO HOBGpXHOCTHBIfI clIoi KUIKOCTHU
CHJIBI OTPBIBA ITPOBOJIOYHOI'O KOJIbIIA OT IMMOBEPXHOCTH JKUIAKOCTH

BBICOTBI NOAHATHUA KUAKOCTH B KAITUJLJIAPC

YHuCJIa KallejIb ) KUIKOCTU

I/IBMGPSISI BBICOTY MOJAHATHA )KUJKOCTU B KAITUIIIAPE, MOXKHO OIIPEACTINTD
BCJIIMYUHY a;[cop6um/1
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BEJIMYMHY aJIT€3UU
MOJIHYIO TIOBEPXHOCTHYIO SHEPTHUIO
MOBEPXHOCTHOE HATSIKECHUE

MoBEPXHOCTHO-AaKTUBHbLIM BELLECTBOM NO OTHOLLIEHWIO K BOAE ABNAETCA
aMMHOYKCYCHan KMcioTa

6yTUNamumH

rAULEPUH

caxaposa

HawnGomnbieli moBepXHOCTHON aKTUBHOCTBIO 00JIaIaeT CIIUPT
nponasoi-1

METaHOJI

Oyranon-1

9TaHOI

Monekynst [TAB — 310 opranudeckue COeAMHEHNUS, COCTOSIINE
U3 ABYX JTHO(POOHBIX YacTei

U3 JIByX JTHOQMIBHBIX YacTel

13 THAPOPOOHOH U THIPOPUITBHON YacTei

r00BIe OPraHUYEeCKUE MOJIEKYIIBI

Kputnueckast KOHIIEHTpaLKs MULIEI000pa30BaHUs — 3TO

MakcumanbHas konueHntpamus [IAB B pactBope

koHueHTpauus IIAB, npu KoTopoil Bce MOeKybl HaX0aATCs B 00beMe (a3bl
koHLeHTpauusa [TAB, npu KOTOpOH BCe MOJIEKYIbI HAXOAATCS B IOBEPXHOCTHOM CJIOE
MUHHMMaJbHas KoHIeHTpauus [IAB B pacTBope, pu KOTOpO# 00pa3yroTcs MULIEILIBI

K ITAB otHOCsATCS BemiecTBa, 001a1a0111e

MOJIO’KUTEIBHON TOBEPXHOCTHOM aKTUBHOCTBIO U OTPHUIIATENILHON aficopouneit
OTPUIATENIbHOM MOBEPXHOCTHON aKTUBHOCTBHIO U MOJIOKUTEIBHON agcopOiueit
MOJIO’KUTEIBHON TOBEPXHOCTHOM aKTUBHOCTBIO U TMOJIOKUTENIBHOM aicopOIueit
OTPHUIATENIbHOM MOBEPXHOCTHON aKTUBHOCTHIO M OTPUIIATENBHON a/icopOIneit

Vpasuenue [LIUIIKOBCKOTO BBIpaXKaeTcst
o =oo0— a-In(l — bc)
o =o0c0 + a-In(l + bc)
oc=o0o0 — a-In(l + bc)
c=oo0 + a-In(l — bc)

Cornacno npasuiy J{rokno-Tpay0e, MOBepXHOCTHast aKTUBHOCTh C YBEJIMUEHUEM JUTHHBI
YIJIEBOAOPOAHOTO panukaia Ha ogHy CHo- rpynmy

yBenuuuBaercs B 3,2 pasa

ymeHbpmaercs B 3,2 paza

HE U3MEHAETCS

U3MEHSETCS HE 3aKOHOMEPHO

HO OTHOIICHHUIO K BOJAC HE SABJISACTCA HOBerHOCTHO-aKTI/IBHLIM BCIIIECCTBOM
MacisHast KUCIoTa

rekcanoi-1

6-aMHUHOTeKCaHOBasI KUCIIOTa

oJleaT HATpUs



KKM -st10

MaKcHUMaJbHas KOHIEHTpalus kojutougHoro [TAB, mpu KoTopoit 00pa3yroTcs MUTIEIUTBI
MUHUMAaNbHAsI KOHLEHTpauus Koutonanoro I1AB, npu koTopoii 00pa3yroTcsi MULIEIUIBI
MUHHUMaJIbHAsI KOHIIeHTpauust kosutonaHoro [TAB, mpu KOTOpoii KoaryJIupyroT MULIEIUIBI
MUHUMaNbHAas KOHLEHTpauus KouonaHoro [1AB, npu koTopoii HacTynaeT cTaduiIn3aus
nnodoOHOTO 3015

K 1oBepXHOCTHO-MHAKTUBHBIM BELIECTBAM OTHOCUTCS
oJieaT HaTpuUs

KapOOHAT HATPHS

YKCYCHasl KMCIIOTa

STUJIOBBIN CIIUPT

B cucreme «monsipHbIif acopOSHT — HEMOJSPHBIA pacTBopuTensb — [IABY Monexyssl ancopbara
oOpaleHbl MOJIIPHOM YacThIO K TOBEPXHOCTH a/1cOpOEeHTa

oOpamieHbl HEMOJSPHOM YacThIO K TOBEPXHOCTHU a/IcOpOeHTa

OpPUEHTHPOBAHBI IPOU3BOJIBHO Ha IOBEPXHOCTH aJICOPOEHTa

0OpalleHbI OJIIPHON YaCThIO K PACTBOPUTEIIIO

N3otepma aacopOumm JIeHrMIopa XapakTepu3yeTcsl ypaBHEHUEM
A =Ar"Kc/1l+ K¢

A = K-
A:B'Clln
A=(c—-c) V/m

N3otepma ancopOrmm OpeitHamnxa XapakTepu3yeTcsi ypaBHEHHEM
A =Ar"Kc/1+Kec

A = K-
A:B'Clln
A=(C—-c)-V/m

Onear HaTpus U3 BOJHOTO pacTBOpa OyIeT Jiydlile aacopOupoBaThes
Ha aKTHUBUPOBAHHOM YTJIe

Ha CHJIMKAaree

OJIMHAKOBO HA yIJIE M HA CUJIUKarese

aziIcopOIusl HEe TPOUCXOAUT

dyHaameHTanbHOe ypaBHeHHe [ 100ca ycTaHaBIMBAET CBA3b MEXKIY
IIOJIHOM ITOBEPXHOCTHOM 3HEPrUEH U TEMIIEPATypOu

TEIJIOTONW 00pa30BaHMS TOBEPXHOCTH U BEJTMUMHON aJIcOpOIUn
BE/IMYMHOM aacopOLUMN N MOBEPXHOCTHBIM HAaTAXKEHNEM
MOBEPXHOCTHbIM HaTAXEHNEM M KOHLeHTpaLumen agcopbaTa B pacTBope

YKcycHast KHCJIOTa U3 BOJTHOTO pacTBOpa OyAeT Jydiie aacopOoupoBarbes
Ha CHJIMKareyie

OJIMHAKOBO Ha yTJIe U Ha CHJIMKAresie

a7IcopOITisl HE TTPOUCXOAUT

HAa aKTUBUPOBAHHOM YTIIe

H3oTtepma aacopOIuu — 5TO 3aBUCUMOCTh
BEITUYUHBI aJICOPOIIMH OT TEMIIEPATYPHI IPU TOCTOSHHOM JIaBJICHUU
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BEJIMYMHBI aICOPOIIMHU OT KOHIICHTPALIUU BEILIECTBA B PACTBOPE MIIU JIABJICHUS T'a3a IPU MOCTOSHHON
TEMIIEpaType

KOHIICHTPALlMH BELIECTBA B PACTBOPE OT TEMIIEPATYPhI IIPH MOCTOSIHHOM BEJTMUUHE a7COPOIIH
JIaBJICHU ra3a OT TeMIEepaTypbl IPU MOCTOSTHHON BEJIMYMHE aICOPOLIUN

[IpaBuio ypaBHHBaHUS MOISPHOCTH PeOuHIepa popmynupyercs

BemecTBO C MOXKeT azicopOMpOBATHCS HA MOBEPXHOCTHU pasnena ¢pa3 A u B B Tom ciyuae, ecnu
Hanmyre BemecTBa C B MOBEPXHOCTHOM CJIO€ IPUBOJUT K CHHKCHHUIO MOJISIPHOCTEH 3THX (a3
MOJIIPHBIC aICOPOSHTHI JTy4Ile aAcCOPOUPYIOT MOJISIPHBIC a7copOaThl, a HEMOJISPHBIC aJICOPOSHTHI —
HETIOJISIPHBIE aJIcCOPOAThI

BemiecTBO C MOXET a/icopOMpoBaThCS Ha MOBEPXHOCTH pasnena Ga3 A u B B Tom cinyuae, ecinu
Hanmyue BemecTBa C B MOBEPXHOCTHOM CIIO€ TIPUBOJIUT K YBEJIMYCHHUIO MOJSPHOCTEH 3TUX (a3
BemecTB0O C MOXKeT azicopOMpOBaTHCS HA MOBEPXHOCTH pasaena a3 A u B B Tom ciydae, eciu
Haymure BemecTBa C B IMOBEPXHOCTHOM CJIO€ IPUBOJIUT K YPaBHUBAHUIO MOJISIPHOCTEH 3THX (a3

AncopOuust U3 pacTBOPOB HE IPUMEHSIETCS

JUISL OYUCTKH KUAKOCTEN

JUTSL KOHLIEHTPUPOBAHHUS BEIIECTB U3 Pa30aBIEHHBIX PACTBOPOB
JUTSL IOTTYYEHUS JIMOPHITBHBIX THIIPO30JICH

JUISl pa3/ielIeHUs] BEIIECTB

Koncranra agcopbunoHHOro paBHOBecHs B ypaBHeHUU JIeHTMIOpa XapakTepusyeT
SHEPTUI0 B3aMMOJICHCTBHS ajicopbara co cpeaoit

€MKOCTbh aJICOPOIIMOHHOTO MOHOCIIOS

SHEPTUI0 B3aMMOJICUCTBHS ajicopbara ¢ aacopOeHTOM

SHEPTUI0 B3aUMOJICHCTBUS aIcOpOeHTa CO cpeaoi

JInotpormnHsle psAIabl — 3TO

PAIIbI HOHOB, COCTABJICHHBIE B MOPSAKE BO3PACTAHUS UX CITIOCOOHOCTH CBSI3BIBATH CPEIY
PSABI MOHOB, COCTaBJICHHBIE B MOPSAKE YMEHBIIICHHSI UX CTIOCOOHOCTH CBSI3BIBATH CPENly
PAIIbI HOHOB, COCTABJICHHBIE B MOPSIKE BO3PACTAHUS MX 3apsI0B

PSABI MOHOB, COCTaBJICHHBIE B MOPSIIKE YMEHBIICHHS UX CTIOCOOHOCTH K aJIcCOPOLIMH

Tpu yBenuuernu Temmepatypsi ¢ 20°C 10 40°C moBepXHOCTHOE HATSKEHHE TEKCAHA CHU3HIIOCH C
17,41 mJIx/m? 1o 15,24 mJlx/m?. Tennora o6pasoBanus moepxHocTu rexcana mpu 20°C B m[x/m?
paBHa
26,85
28,24
31,79
34,18

TToBepxHOCTHOE HaTskeHne anuuHa pu 37°C coctabnser 39,99 m/Ix/M2. TemnepaTypHblit
k03¢ dunmeHT nosepxaocTHoro HaTsokerus do/dT = — 0,1234 m/lx/M? K. TTonHas oBepXHOCTHAS
sueprus anmwuHa npu 37°C B MIx/M? paBHa

65,84

78,24

85,47

59,36

[Tpu u3ydeHnn aacopOIMK YKCYCHON KUCIOTH Ha aKTUBUPOBAHHOM YTIIE TIONYUEHBI CIeIYIOIIHIE
JIaHHBIE: KOHIIEHTpaIus ajcopoara 10 ajacopomuu pasHa 0,1142 mons/i, a mocine aacoporum —
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0,0634 mMob/11, 00BEM pacTBOpa, U3 KOTOPOTO MPOBOIST afcopoumio, coctasiser 200 mi, a Macca
ancopOenTa paHa 3,0 r. Benmnuuna agcopO1uu A B MOJIB/T paBHa

0,0028

0,0034

0,0044

0,0056

2 mut pactBopa [TAB (5kuaKoro mMbli1a) CMEIIaiy ¢ 8 MJI BOJBI U MOTYYHIIN TIEHY 00beMOM 95 M.
KparHoCTb 11€HBI paBHA

9,5

7,5

8,5

10,5

[Tpu yBennueHNH KOHIICHTPALMU U30MaCIITHON KUCIOTHI B pactBope ¢ 0,125 mons/n no 0,250
MOJIB/JT IOBEPXHOCTHOE HATSKEHUE CHU3HIOCH ¢ 55,1 M [x/M? 110 47,9 mJlx/M2. TToBepXHOCTHAs
akTuBHOCTH [IAB B M/['M/MOB paBHA

0,0524

0,0776

0,0675

0,0576

K kakomy snektpoay OymyT nepemMemaThcst 4acTUIl Oerka mpu aiekrpodopese B 0,001 M
pacTBOpe TUAPOKCUAA HaTpus, ecnu pH n3031eKTpryeckoil Touku paBeH 4,6

K KaToxy

K aHOZly

BHAuaJIe K KaTo/y, a 3aTeM K aHOILy

HE NepeMeIiaeTcs

benok ans6ymun ¢ pH nzosnexrpuyeckoit Touku, paBHoii 4,8, npu pH = 4,8 nBikercs npu
anekTpodopese

K KaToxny

K aHOLlY

OCTAeTCs HETOABUKHBIM

JIEHAaTypUPYETCS

IIpouecc 3acTyIHEBaHUS yCKOPSAETCS MPU
pH < pH u3osnexrpuyeckoil TOYKU

pH > pH u3osnexrpudeckoi TOUkH

pH = pH u3osnexrpuyeckoil TOYKu
BenuuuHa pH He BimsieT

N3osnexkTpuyeckoe cocTosiHue Oeaka — 3To

cocTosiHUE OEIKOBOI MOJIEKYIIBI, IPU KOTOPOM €€ TOJI0KHUTEIbHbIE U OTPULIATENIbHBIE 3apsi /bl
B3aWMHO CKOMITCHCUPOBAHBI

cocTosiHUE OEIKOBOI MOJIEKYIIBI, IPU KOTOPOM €€ MOJIOKUTENIbHbBIE U OTpULIATeNIbHbIE 3aps/Ibl He
CKOMITEHCUPOBAHBI

COCTOsIHUE OEIKOBOI MOJIEKYIIBI, IPU KOTOPOM YHUCIIO KAPOOKCHIIBHBIX TPYIII PABHO YUCITY
AMHHHBIX TPy

cocTosiHUE OeNKOBOI MOJIEKYIIBL, IPY KOTOPOM LieIHAast MoJieKyJia Oenka OyeT CTpeMUThCA
pa3BepHYTHCS
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Habyxanue, KoTopoe 3aKkaH4YMBaeTCsS PaCTBOPEHUEM MOJTMMEpa, Ha3bIBAETCS
CHUHEPE3UCOM

TUKCOTPOIUEN

OTrpaHUYEHHBIM

HEOTPaHUYEHHBIM

Ha mponecc HabyxaHUs ONHUAIEKTPOIUTA HE BIUSCT
TeMIeparypa

pH cpenbl

IPUCYTCTBUE EKTPOIUTOB

Macca UCXOIHOIro Mojumepa

HaOyxanue, koTopoe 3akaHuMBaeTCsi 00pa3oBaHUEM CTYAHEH Ha3bIBACTCS
HEOTpaHUYEHHBIM

OrpaHMYCHHBIM

THUKCOTPOITHBIM

CHHEPE3UCHBIM

Ecnu B Mmosniekyie 6enka 0ospiie KapOOKCHIIBHBIX TPYIIIT, YeM aMHHHBIX, TO pH H30371eKTprdecKoit
TOYKH JIaHHOTO OeJIKa HaXOJUTCs

B KUCJIOHN cpene

B ILIEJIOYHOM cpene

B HEUTpaJIbHOU cpesie

NOT He 3aBUCHUT OT KOJIMYECTBA KAPOOKCUIIBHBIX U AMUHHBIX I'PYIII B MOJIEKyJje Oenka

Bs3kocTh XUIKOCTEN — PTO

HaIpsKEHUE CABUTA, IPUBOIAIICE K TCUCHHIO KUIAKOCTEH

KO3 UIIMEHT MPONOPIMOHAIBHOCTH B YPaBHEHUN DWHINTEHHA TSI )KUAKOCTEH
nedopMarts KUIKOCTEH

KO3 (UIIMEHT MPONOPIHOHATHHOCTH B ypaBHeHHH HbIOTOHA /7St TEUEHUS )KUIKOCTEMN

Ypasnenue [lyaszeiss mo3BosseT BBIYUCIUTD
pannyc 4acTuil 30715

CKOPOCTb JIBUKEHUS YaCTULL 30715
ANEKTPUYECKUN MOTEHIIMAT HA YaCTUIAX 30JI4
BSI3KOCTB 3015

YpaBHeHMe DWHIITEIHA YCTAHABINBAET

JIMHENHYIO 3aBUCUMOCTD BA3KOCTH KUAKON TUCIIEPCHON CUCTEMBI OT KOHLIEHTPALUU AUCIIEPCHON
¢asbl

HEJIMHEHHYI0 3aBUCUMOCTbD BSA3KOCTH JKMJIKOM TUCIIEPCHOM CUCTEMBI OT KOHIEHTPALIMHU TUCIIEPCHON
¢asbl

JIMHENHYIO 3aBUCUMOCTD BA3KOCTH KUIAKOM TUCIIEPCHON CUCTEMBI OT TEMIEPATYPHI

3aBUCHUMOCTD BSI3KOCTHU KUIKOU JUCIIEPCHONU CUCTEMBI OT KOHLICHTPALIUU DJIEKTPOJINTA

B ypaBuenuu Ilyazeiins o6beMHas CKOPOCTh TEUSHUS KUAKOCTH
YBEJIMYUBACTCS C YBEIMUEHUEM BS3KOCTU

YBEJIMYMBACTCS C YBEITMUEHUEM paguyca U JUIMHBI KaWuisipa

YMEHBILIAETCS C YBEJIMUYEHUEM PaJinyca U JJIMHBI KaluUIsipa

YBEJIMYHUBACTCS C YBETMUEHUEM PaJlnyca U YMEHbIICHUEM JJIMHbBI KaluJuIsipa

Bs3K0OCTb )KUAKOCTENW U3MEPSAIOT C IIOMOLIBIO
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KaJopUMeTpa
BHUCKO3HMETpa
CTajJarMoMeTpa
apeomeTpa

Peosnorus nuzyuaer

nehopMaIiio TBEPABIX TEN U TEUCHUE KHUIKOCTEH
ANEKTPOKUHETUYECKHE SIBIICHUS

YCTOMUYMBOCTb JTUCIIEPCHBIX CUCTEM
MUIIeII000pa3oBaHue B pactBopax [1AB

BszkocTs sxxunkocteit usmepsiercs B cucreme CI'C B
IIa- c

IT

Ila

H-c

K ontudueckum cBoiicTBam KOJNIOMAHBIX CUCTEM OTHOCAT
CCIMMCHTAallIO
OMaJICCUCHIOUIO

T dy3uro
OCMOTHYECKOE JIaBIICHUE

PaccenBanue cBeTa B KOJUIOMIHBIX CUCTEMaX U HAOJFOA0IIEecs] PU TOM U3MEHEHUE OKPACKU
KOJIJIOHMJA Ha3bIBACTCS

ceMEHTAaIueN

bynauzanueit

orajieclieHIInEN

®dnyopecueHuuen

Teopuro cBeTopaccestHus Co3aal
Tungano

®dapanen

Poneit

Peiicc

B 301X MHTEHCHBHOCTH PACCEIHHOTO CBETA

IPSIMO ITPONOPLUOHANIBHA JJIMHE BOJIHBI IAJAIOIIEr0 CBETOBOIO IOTOKA

MIPSAMO MPONOPLHOHAIBHA YaCTUYHOW KOHIIEHTpauu

HE 3aBHCHUT OT IOKa3aTesel MpeaoMIIEHUs TUCIIEpCHOM (a3bl U TUCTIEPCUOHHOM CpeJibl
0o0paTHO MpONOpIHOHATIbHA KBapaTy 00beMa 4aCTHULIbI

Oddexr Tungans 3akiodacTcs B

JBUKEHUU YaCTHI] 30JI1 B 3JIEKTPUUYECKOM I10JI€
KOAryJISIIIANA YaCTHIT 30151

CEeAMMEHTALUN YaCTHIL 30JIs

paccestHuM CBeTa YacTUILIaMU 30JIs

VYpaBHeHue Panest ycTaHaBIMBAET CBSI3b MEXIY

MHTEHCUBHOCTBIO PACCESTHHOIO CBETA M YACTUYHON KOHLEHTPALUEH 30115, BI3KOCTBIO CPEIBl U
TEMIIepaTypou

MHTEHCUBHOCTBIO PACCESTHHOTO CBETA M YACTUYHOM KOHILIEHTpALUeH 301, 00bEMOM YaCTHIIBI U
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JUIMHOM CBETOBOM BOJIHBI

MHTCHCUBHOCTBIO PACCESIHHOTO CBETA U JUTMHOM CBETOBOM BOJIHBI, BA3KOCTBIO U II0KA3aTEIEM
IIPEJIOMIICHUS CPEJIbI

MHTCHCUBHOCTBIO PACCESIHHOTO CBETA M PaJIMyCOM U II0KA3aTesIeM IPEIOMIICHUS YaCTHULIBI
JMCTIEPCHOM (ha3bl U Temreparypoit

Cpennuii KBaipaTUYHBIN CABUT SBISETCS

KOJIMYECTBEHHOHN XapaKTEPUCTUKON YCTOMYMBOCTH KOJJIOUTHOU CUCTEMBI

KOJTMYECTBEHHOM XapaKTEPUCTUKON OPOYHOBCKOTO JIBMXKEHUS

KOJIMYECTBEHHOHN XapaKTEPUCTUKON MEXMOJIEKYIIIPHBIX B3aUMOJEHCTBUHI B KOJUIOMIHBIX CUCTEMAaxX
KOJINYECTBEHHON XapaKTEPUCTUKON NIEKTPOCTATUYECKUX B3aUMOACUCTBUI B KOJUIOUIHBIX CUCTEMAX

Yron cMauuBaHUs PacCUUTHIBAIOT 110
ypaBHeHuto J[rornpe

3akony FOunra

ypaBHEHUIO Panes

3akoHy [ eHpu

VYpaBHeHue /{ronpe no3BoJIseT pacCuynuTaTh
paboTy Kore3uu

paboty aare3uu

KpaeBOM yroil

paboTy cMauyuBaHUS

MonekyisipHOe MPUTSHKEHUE MEXK]Ty IIOBEPXHOCTSIMHE JIBYX COIPUKACAIOMIMXCS (a3 Ha3bIBACTCS
KoTe3uei

CMaurBaHUEM

aaresuen

AncopOrueit

[TpuTsoKkeHNEe aTOMOB, MOJIEKYIT, HOHOB BHYTPH OTACIBEHOU a3kl HA3BIBACTCS
Kore3ueu

anaresuen

aacopOuuen

MOBEPXHOCTHBIM HATSKCHHEM

BianmMoneiicTBre )KUIKOCTH € KHUIKOCTHIO MIIM TBEPBIM TEJIOM MPH HATUIHU TPEX
HECMEILINBAIOIUXCS (a3, 0/IHa U3 KOTOPBIX BO3AYX, Ha3bIBACTCS

necopOrueit

ajgcopOuuen

anaresuen

CMa4YMBaHUEM

KpaeBoii yrosa MOXHO BBIYUCIUTH 110 3aKOHY
Onra

Bant-Todda

Paynsa

®duka

SHCKTpOKI/IHCTI/I‘-ICCKI/II\/II MNOTCHIMAI — 3TO
MNOTCHIIMAJI TCUCHU A
MNOTCHIHAJI OCCOaHUA
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noteHman Tupy3Horo ciuos
HOTEHIINAJ HA THIOCKOCTH CKOJIBKEHHS

Honsl, mepBbIMU aCcOPOUPYIOIINECS Ha TOBEPXHOCTH TBEP10H (asbl mpu oopazoBanuu J19C,
Ha3bIBAIOTCS

noHamu auddy3HOro Ccros

MPOTUBOUOHAMU

HMOHAMH aJICOPOLIMOHHOTO CII0s

MOTEHIIUATONPEACIISIIONMIMU HOHAMHU

JI3eTra-noTeHIMan He 3aBUCUT OT
TeMITepaTypbl

JUBICKTPUUECKON MPOHUIIAEMOCTH CPEJIbI
BBEJICHHS DJICKTPOJIMTOB

paanyca 4acTHUIl KOJUIOUTHON CUCTEMBI

JIBOIHOI 3JIEKTPpUUYECKHI IO 00pa3yeTcs B pe3yJibTare

BO3/ICHCTBUS 2JIEKTPHUUECKOTO MOJISl HA IUCIIEPCHBIE CUCTEMBI

npolecca NoBEpXHOCTHOM MOHU3ALUU WM W30MpaTeabHON acopOoLuy HOHOB
muddy3un HOHOB

npolecca KoaryJsiiuu Ipy BBEIEHUH 3JIEKTPOIUTOB

K 251eKTpOKHHETHYECKIM CBOMCTBAM JTUCIIEPCHBIX CUCTEM OTHOCST
OTIAJIECIICHITHIO

T py3uro

HOTEHIIUAI TEYCHHSI

ANIEKTPOIHAIIN3

JIBOWHOI AIIEKTPUUYECKHA CII0I HEe 00pa3yeTcs B pe3ysbTaTe
npoliecca nepexo/ia 3apsHyKeHHbIX YaCTHIl U3 OJTHOU (a3bl B APYTYIO
npoiiecca u30MpaTeNbHON aJCcOPOIIMU HOHOB Ha MMOBEPXHOCTH YaCTHI]
nporiecca 1u¢py3ur HOHOB K TOBEPXHOCTH YaCTHUI]

nporiecca afcopOIuu HEUCCOIIMMPOBAHHBIX MOJISIPHBIX MOJIEKYIT

K snekTpoKnHEeTUYECKHM CBOMCTBAM JUCTIEPCHBIX CUCTEM HE OTHOCST
AIIEKTPOOCMOC

MOTEHITUA CETMMEHTAIINH

MOTEHIMA TEUEHUS

AIIEKTPOANATIN3

IIpaBuno Kéna ucnons3yercs s

onpeneneHus Tonmunsl J[2C

pacyeTa 3JIeKTPOKHHETHYECKOTO MOTEHIIHAIa

ompesieNieHus 3HaKa 3apsa MOBEPXHOCTEN conpukacaromuxcs a3 npu odbpazoBanuu JI9C pacuera
noTeHImana nudgy3Horo cios

YacTuisl MIMHBI TPU KOHTAKTE C BOAOW 3apsKEHBI
MI0JIO’KUTENBHO 1O IpaBmily Kéna

OTpHLIATENIBHO 1O NpaBuily Kéna
AJIEKTPOHEUTPATIbHBI

MOJIOKUTENBHO 110 Teopun IlITepHa
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Dnekrpodopes — 3To

HepeMeEIICHHE CPEJIbI B JICKTPHUUECKOM IM0JIE OTHOCUTEIBHO HEMOABMKHON JUCTIEPCHON (a3bl
nepeMeIeHre JUCTIEPCHOM (Da3bl B AJICKTPUUECKOM I10JI€ OTHOCUTEIBHO HETTOABHKHOMN
JIMCTICPCHOHHOM CPEJIbI

NEPEMEIIICHHUE B DJICKTPUUSCKOM T10JI€ TUCTIEPCHOM (pas3bl M JUCTIEPCUOHHOM CPe/ibl OJTHOBPEMEHHO
BO3HUKHOBEHHUE PA3HOCTH MMOTECHIIMAIOB [TPU OCAKICHHH YaCTHIL IUCTIEPCHON (ha3bl

DIJIEKTPOOCMOC — 3TO

MepPEeMEIICHUE CPEIBI B JIEKTPUICCKOM T0JIE OTHOCHTEILHO HEMOIBIKHOW JTUCTIEPCHOM (ha3sl
NepeMeIIeHUE TUCTIEPCHOM (ha3bl B AJICKTPUUYECKOM T10JI€ OTHOCUTEIBHO HEMOIBHYKHON
JIUCTIEPCUOHHOM CpeabI

MepEMEIICHHUE B JICKTPUUECKOM I10JI€ TUCTIEPCHOM (ha3bl U JUCTIEPCHOHHON CPe/ibl OJTHOBPEMEHHO
BO3HUKHOBEHHE PA3HOCTHU MOTECHIIMATIOB IPU TEYEHUHN KUJKOCTH YEPE3 MTOPUCTOE TEIO

Kak 3apspkena yactuna 3055 cynbduaa cepedpa, MoIydeHHOro Py B3auMOJICHCTBUY Cylbhuaa
HATpUs C HUTpATOM cepelOpa, U HaXOoAIIascs Mpu U30bITKE pacTBOpa Cyabduaa HaTpus?
OTPUIATEIIEHO, T.K. TOTCHIIUATONPEISISIFOIIIMMHA HOHAMH SBIITIOTCS HOHBI NO3~
MOJIOKUTEIBHO, T.K. MOTCHIIMATIONPEACSIONMMU HOHAMU SIBISIOTCS MOHBI AQ

OTPHIATENBHO, T.K. TOTEHIHAIONPEETAIOIMMI HOHAMH SBIISIOTCS HOHBI S2

MOJIOKUTEIBHO, T.K. MOTEHIIMATONPEACISIONMMU HOHAMU SBJISIOTCS HOoHBI Na

Koarynupyronwm aeicTBreM 001a1aeT HOH 3JIEKTPOINTA

3apsiJi KOTOPOTO MTPOTHUBOIIOJIOKEH 3apsiy KOJUIOMIHON YaCTHIIbI
OJIHOTO M TOTO € 3HaKa C 3apsI0M KOJUTOMIHON YaCTHIIbI
paamyc KOTOporo OoJbIIe

paaryc KOTOPOTO MECHBIIIE

30716 ruapoKcuaa Meau noiaydeH npu godasnenuu 0,005 M pactBopa Hutpata Meau K n30sitky 0,01
M pactBopa ruapokcuna Hatpust. Kakoil U3 31eKTpOoIUTOB P KOATYISALIUN 3TOTO 301 OyAeT
007a1aTh HauOOIBIIUM TOPOTOM KOATYIISIIUU?

Nas [Fe(CN)e]

FeCls

Ca(NO3).

NaBr

Koarynupyroiiee eficTBre HOHA-KOATYJISIHTA TeM OOJIbIIIE, YeM
MEHBIIIE €T0 3apsi/l

OoJbIIIe ero 3apsa

OoJIbIIIe €r0 paanyc

MEHBIIIE €T0 PAINYC

Koarynupyroiee aeficTBHE IEKTPOIIUTOB ONPEAEISAETCS IPABUIOM
ITanera — @asHCca

[lynsue — I'apau

PebGunnepa

Hroxno — Tpay6e

K BemecTBam, crmocOOHBIM BBI3BATh KOATYIISIIIUIO JIMO(GOOHBIX CUCTEM, OTHOCST
MMOBEPXHOCTHO-aKTUBHBIE BEIIECTBA

BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

AIEKTPOITUTHI

HEDJIEKTPOJIUTHI
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HauMeHbIIMM TOPOTOM KOATYJISAIIUH 151 305151 HOAMIa cepedpa ¢ MOJOKHUTELHO 3apsKEHHBIMH
YaCTHLAMH 00JIQIaeT JICKTPOIUT

HUTPAT KaJIUs

cynbhar Kamus

XJIOPH/] AJTFOMUAHHS

docar Harpus

UYewm 3aBepiaeTcs nporecc ObICTPOi Koaryssiiun?

BBINAJICHUEM OCaJIKa U3 YaCTHI] JUCTIEPCHOH (a3bl

cTabunu3anuei KOJIJIOUTHOW CUCTEMBI

obparienuem ¢a3

00pa3oBaHUEM JBOWHOTO AJIEKTPHUECKOTO CJIOSI HA YaCTHIIAX TUCIIEPCHON (a3bl

J171s1 TOBBIILIEHUST YCTOMYMBOCTH 307151 TUIPOKCH/IA JKejle3a K KOaryJaluu JOOaBIsSIOT
pacTBOp CUJIBHOTO JIEKTPOIUTA

pacTBOp caboro AIEKTPOIINTA

PacTBOp BBICOKOMOJIEKYJISIPHOTO COEAMHEHMUSI

STUJIOBBII CIUPT

OO0pa3zel] cuHTETUYECKOro Kaydyka Maccoil 12,35 r Belgepkaiu B TeueHue 24 4acoB B TOJIyoJIe IpU
25°C. TTocne BBIEPKKH B PACTBOPHTENE €0 Macca CTaja paBHoi 33,76 r. CreneHs HabyxaHHs
Kaydyka B % paBHa

162,5

173,4

217,1

273,4

Bpemsa ncteueHmns 3018 rmapokenaa kenesa (l11) us kanunnapHoro suckosmmetpa npu 22°C
coctasnnaet 28,1 ¢, a Boapl — 27,2 c. [INOTHOCTb UAKOCTEN NPUHATL paBHbiMK 1,0 r/mn. BaskocTb
Boabl 1,005 cl. BaskocTb 3014 npu 22°C 8 ¢l pasHa

1,038

1,042

1,032

1,047

st Hagana 6wicTpoit koarynsiiuu 15 ot 301 ruapokcuaa xkenesa (1) tpedbyercs 2,0 v 0,001
M pactBopa rekcanuanopeppara (III) kanus. [Topor koaryssiuu 3Toro IEKTPOIUTa B MOJIb/T
paBeH

0,000052

0,00012

0,00013

0,00052

Brruucnuts paanyc B M caMOW MaJIEHBKOM YaCTHUIbI CyCIIEH3UU OKCH/IA AIFOMUHUS B BOJIE, €CIIN
BBICOTA CJIOS CYCIIEH3UHU HaJ| YallleyKoH paBHa 8,5 CM, MAKCUMaJIbHOE BPEMS TPOX0KIECHUSI 3TOTO
PACCTOSIHUS YaCTHUI[AMU J0 YCTAHOBJICHHSI IOCTOSSHHOM MAacChl 0CaJKa cOCTaBiseT 325 ¢, BA3KOCTh
cpenst — 0,01 T1, yckoperne cBo6oHOro magernus — 981 cm/c?, mmotHocTs cpeanl — 1,00 r/em?,
IUIOTHOCTh OKCHJIA AOMAHUS — 3,96 T/cM®
3,54-107*
49110~
6,37-10~*
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2,01-1073

BoruucanTs 351eKTpPOKMHETUYECKUM TOTEHIMaI B MB 4acTHIl 30J1s1 THPOKCHAA MATHUS IO JAHHBIM
anekTpodopesa: pa3HOCTh MoTeHIHaIoB 120 B, paccTossHre MEXTy SJIEKTpOaaMHU 50 cm,
CMEIIEHUE TPAHULIBI 30151 K KaToy cocTaBuiio 14,5 M 3a 25 mMuH. BA3KOCTh TUCTIEpPCUOHHON
(BOJIHOI#) cpebl Iipy Temmepatype onbita 298K pasra 8,94-107* Ila-c, oTHOCHTenbHAS
JIUAJICKTPUUECKasi IPOHUIIAEMOCTD 78,2, 3JIeKTpUUecKasi OCTOSIHHAS

8,854-102 ®/m

44,2

67,8

52,0

82,6

8.5. Bonpochl k 3a4eTy no aucuuinjinue «@uznyeckass M KOJUIOUIHAST XUMUSD)
(2 cemecTp)
(m1s1 popmMupoBaHusi KoMneTeHIUH OIK-2)

1. Ilpeamer wu3ydeHuss TepMonuHamMuku. OCHOBHBIE TOHSATHS B  TEPMOIHMHAMHUKE:

TEepMOJIMHAMHUECKas cucTeMa, a3za, KOMIOHEHT, TEpPMOIUHAMUYECKHE TapaMETPBhI.

TepmoauHAMUYECKHE TIPOIIECCHI U X KITACCU(PUKAIIHSL.

HyneBoe Hayasio TepMOIMHAMUKH. Y PaBHEHUE COCTOSHUS.

TemtoTa, paboTa, QyHKIIUNA COCTOSTHUSI.

BHyTpenHss sHeprus. DQHTaIbIUA.

[TepBoe HavaI0 TePMOJUHAMUKH. TerI0eMKOCTb.

Tepmoxumus. TernsnoBblie 3G GeKThl XUMUYECKUX peakiuid. 3akoH ['ecca u ero cineacTBusl.

Cranpaptabie ycnous. 3akoH Kupxroda.

[Tpeanoceuiku ¥ GOpMYyIUPOBKH BTOPOr0 Hayajaa TEPMOJMHAMUKH.

DHTPONHS U TEPMOJUHAMUYECKAST BEPOSTHOCTD.

OHTpONHs U BO3MOXHOCTb CaMOITPOU3BOJILHOTO IIpoIiecca.

TpeTbe HavaI0 TePMOJMHAMUKHA. AOCOIIOTHBIN HYJb TEMIIEPATYPHI.

Ouneprust ['ub6ca u sueprus ['enmpmronbua. Kputepun paBHOBECHBIX M CaMOINPOU3BOJIBHBIX

npoueccos. YpaBHenus [' uo6oca — 'ensMrombua.

14. Xumuueckuil moTeHuan, ero 3aBUCMMOCTb OT TeMIepaTyphbl U AaBICHHUS.

15. Xumunueckoe paBHoBecHe. KoHCTaHTBI paBHOBeCHS. 3aKOH AEHCTBYIOLIMX Macc.

16. PaBHOBecue Uil TETEPOr€HHBIX XUMHUECKHMX pEaKUMH M Ui HEeHUJCalbHBIX CHCTEM.
OYruTUBHOCTH M aKTUBHOCTb.

17. Cwmemenue xumuueckoro paBHoBecus. MakTopsl, BAUSIONINE Ha CMELIEHUE PABHOBECHSI.

18. ®azoBoe paBHOBecHe u (pa3oBbie epexosl. [IpaBmio ¢ga3 ['mboca.

19. da3oBbie quarpammel. Jlnarpamma coctosiHUs BoJibl. OCHOBBI TEPMHUUECKOTO aHAIIN3A.

20. OOmas xapaktepucTuka pacTBopoB. Kiraccudukanms pactBopoB. CrocoObl BBIPAKEHHS
KOHIIEHTPALlUU pacTBOPOB.

21. KomnmuraTBHBIE CBOWCTBA HICATBHBIX PACTBOPOB: 3aKOH Payis, OCMOC M OCMOTHYECKOE
JlaBJICHHE.

22. KomnmuraTBHBIE CBOWCTBA HJICATHHBIX PACTBOPOB: IIOBBINICHUE TEMIIEPATYPhl KUICHHUS W
MOHMKEHUE TeMIEpaTyphl 3aMep3aHusi paCTBOPOB.

23. OcoOEHHOCTH BOJIHBIX PACTBOPOB JIEKTPOIUTOB. M30TOHMYECKHI KO PHUITHEHT.

24. DneKTpONpOBOJHOCTh PACTBOPOB  IJEKTPOJUTOB:  yJeNbHas, MOJbHAs, MOJbHAs IpH
0eCKOHEYHOM pa30aBIICHUU.

25. TlonBMKHOCTH HOHOB M 4Kcia nepeHoca. 3akoH Koibpayiia.

26. CuibHBIE H CITa0ble SJIEKTPOIUTHI: aKTHBHOCTD, HOHHAS CHITa, KO3 (DUITMEHT aKTHBHOCTH,

CoNoOAWN

e e
wh o
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27.
28.

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

36.
37.

38.
39.

KOHCTaHTa U CTENEHb TUCCOIMALNHU CIA00T0 3JIEKTPOIIHUTA.

KoHaykTOMETpHUECKOE OIpEAeIICHHE CTENEeHW [UCCOLUMAlMA W KOHCTAHTHI JUCCOLMAIIUN
CJ1a0BIX AJIEKTPOJIUTOB.

DJIEKTPUYECKUI OTEHIUAT U MEXAHU3M €r0 BOSHUKHOBEHMUS.

VYerpoiicTBO 1 paboTa raJlbBAHMYECKOTO 3JIEMEHTA. DJIEKTPOABIKYIIAs CUIIA.

CrangapTHBINA BOJOPOIHBIN 3JIEKTPOJI U €r0 YCTPOUCTBO.

CraHpapTHbIE 31EKTPOAHbIE MOTEHIMAIBL. Psii HanpskeHul aneMeHToB. Y paBHeHue HepHera.
DIIEKTPOAbL, INEKTPOXUMUYECKHE LIETTH U XUMUUYECKHE HICTOYHUKH TOKA.

[ToreHMOMETPUS U NOTEHIUOMETPUUECKOE TUTPOBAHHUE.

OCHOBHBIE TIPEACTABICHUS XUMUYECKON KHHETHKU. MOJIEKYJISIPHOCTh M MOPSAOK PEAKLHUU.
Kunernueckue ypaBHEHUS.

MexaHu3M XUMHUYECKUX pEaKUMil. DHEprus akTUBALMU. YpaBHEHHE AppeHuyca. BiusHue
TEMIEPATYPbI HA CKOPOCTh XUMHUUYECKOMN peakLuu.

AKTUBHPOBAHHBIN KOMIUIEKC U CTEPUYECKUH (HaKTop.

Karanu3z. Tunsl kaTanuza. MexaHu3M KaTAIMTUYECKUX PEAKLUM.

depMEeHTAaTUBHBIN KAaTallUu3 U €ro IPUMEHEHHE.

OO0pa3zen OueTa K 3a4eTy MO AUCHUILIHHE «DPU3NYecKasi U KOJJIOMIHAS XUMM»

dopma IpOBEAECHHUS 3a4€Ta - CMEIIaHHAs

Munucmepcmeo nayku u evicuieco oopazosanus PO
DI'bOY BO Cesepo-Ocemunckuii zocyoapcmeennstii ynueepcumem um. KJI. Xemazyposa
Kageopa obwieit u neopzanuueckoin xumuu
Hucyunnuna «Qusuyveckas u KOanouOHAs Xumusny
Hanpaenenue 6axanaspuama 19.03.02 Ilpodykmot numanus u3z pacmumenbHo20 Cblpbs
1 Kypc, 2 cemecmp
3auem

BUJIET Nel

1. Ilpenmer usyuenus TepMoanHaMUKU. OCHOBHBIE TIOHATHS B TEPMOANHAMHUKE:
TepMOJUHAMHUECKas cucTema, (pasa, KOMIIOHEHT, TEPMOAMHAMHUYECKHE TapaMeTpBhI.

2. AKTMBHMPOBAHHBIA KOMIIJIEKC U CTEPUUECKUI PaKTOp.

3. BpIUMCIUTH KOHCTAaHTY PaBHOBECHUS PEAKIIMH MPU CTAHJAPTHBIX YCIOBUAX, HCIOIb3Ys

CIIPaBOYHBIE JIAHHBIE:
HSwy + Cheyp o S +  2HCly

AH 6y, KJIK/MOMB —20,9 0 0 —92,1
S°, Tx/K-mMomb 205,7 223.0 31,9 186,8
[IpennoxuTe onTuMalbHOE U3MEHEHHE MapaMeTpoB cucteMsl (¢, T u p) md
YBCIUUCHUA

BBIXOJIa MPOJIYKTOB peakuuu. OTBET 000CHOBATD.

4. TIlpurotoButh 100 M 0,15 M pactBopa HuTpata xene3a (II) (mmornocts 1,03 r/mi) u
paccuymMTaTh BCE €Tr0 KOJUTUTaTUBHBIC CBOMCTBA. [[pUHATH CTENIEHD AIEKTPOIUTHIECKOM
JMCCOIIMALIMU paBHOH 1.

3aB. kadeapoii obmeit u
HEOPraHUYECKOU XUMUU A.4. CUMEOHU N

JloueHT Kageapsl, K.X.H. 0.B. HEEJIOBA
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8.6. BOIIpOCl)I K 3K3aMCHY 10 TUCHHUILJINHE «PDu3nuecKkas U KOJJIOMAHAS XUMHUSD)

wn

ISl

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.
22.

23.
24.
25.
26.
27.
28.
29.

30.

(3 cemecTp)
(m1st popmMupoBaHust KOMIeTeHIHH OIIK-2)

KomnonHas XumMus Kak HayKa O HOBEPXHOCTHBIX SIBJICHUSAX U JUCHEPCHBIX cucTeMax. OCHOBHbIE
NOHATHUS B KOJUIOWAHON XMMHMHU: IucnepcHast (asza, TUCIEpCHOHHAs Cpea, TeTepOreHHOCTh U
JUCIIEPCHOCTD, Y/AEJIbHAsI IOBEPXHOCTb.

Knaccudukanus qucrnepcasix cucreM (1V tumna).

[ToBepXHOCTHOE HATAKEHUE U TOBEPXHOCTHAS YHEPT U

BHyTpeHHsis  yaenbHas — MOBEpPXHOCTHas dSHeprus. YpaBHenue ['mG0Oca-I'enpmronbua.
3aBUCUMOCTB TOBEPXHOCTHOT'O HATSYKEHUS OT TEMIIEPATYPBI.

IIpoueccsl caMONIPOU3BOJIBHOIO YMEHBILIECHHS] [IOBEPXHOCTHON SHEPTHH.

Ancop6uusi. OCHOBHBIC IOHSTUS U OTIPEACTICHUS.

dyHnamMeHTanpHOe a1copOInoHHoe ypaBHeHue [ uboca. ['mbOcoBckas agcopOmus st pacTBOPOB
Y Ta30B.

[ToBepxHOCTHAsT  aKTMBHOCTh. IlOBEpXHOCTHO-aKTHBHBIE U  IOBEPXHOCTHO-UHAKTUBHBIC
BEILECTBA.

Knaccugpukanus I1AB u ux npumenenue. CTpoeHne W pasmep Moiekyn kommouaHsix [TAB.
Murnennoobpa3oBaHue.

Como0unu3anus B pactBopax koymonaHbix [IAB. MexaHu3m MOIIEro AeiCTBUSI.

Ancop6uust [TAB. Ypasuenue [lIumkosckoro. [Ipasuno [Jrokino-TpayGe.

VYpaBHenue uzorepMsl agcopounu Opeiinmuxa. Pacuer KOHCTaHT B ypaBHEHUHU.

Teopuss MOHOMOJEKYNsipHOW aacopOuuu Jlenrmiopa. YpaBHEHHE H30TEPMBbI aAcOpOLUU
Jlenrmropa.

CnenctBust u3 ypaBHeHusi Jlenrmiopa. Pacuer BemmunH A« u K. Omnpeznenenue yaenbHOU
MOBEPXHOCTU MOPOUIKOB.

3aKOHOMEPHOCTH M OCOOEHHOCTH MOJIEKYJISIpHOM ajncopOuuu U3  pactBopoB. Ilpasumiio
ypaBHUBaHus nossipHoctu Pebunnepa. Opuentanus monekyn [TAB Ha rpanune pazzgena ¢as.
WNonnas ancop6uus u e€ 3akoHomepHocTu. JInorponusie psiasl. [Ipasuno [lanera-®asnca.
HNonooOMeHHas aacopOuus U e€ 3akoHOMepHOCTH. YpaBHeHue Hukonbckoro. Ilpupoansie u
CUHTETHYECKHE UOHUTHI.

[TpuMeHeHHE TPOLIECCOB MOJEKYJISPHOM, MOHHOW M HMOHOOOMEHHOH aacopOuuu. IlpuHimn
xpomarorpadumu.

YcroitunBocTh aucnepcHsIx cucteM no IleckoBy. TepmoarHaMuuecKne OCHOBBI YCTOWYMBOCTH.
JInodpunsubie 1 MTMOGOOHBIE TUCTIEPCHBIE CUCTEMBI.

CriocoObl  MMOJydyeHHsT AMCIEPCHBIX CUCTeM: (U3MYecKas M XUMHYecKas KOHJEHcalus,
JIucrieprupoBanue u nentusamnus. dddext PeOunnepa.

OuncTKa KOJUTOUIHBIX CUCTEM: AUANU3, DJIEKTPOIMATN3 U YIbTpapUIbTpaIusl.

OMynbcud, X Kiaccupukauusa. Tumsl smynbratopoB. MexaHu3M CTaOWIM3alUM MPSMBIX U
00paTHBIX 3MyJbCcHi ¢ momolisio [TAB.

Yucno I'JIb nns [TAB. O6parmenue a3 smysnscuit. [Ipumenenue smynbcuid.

[Tensl, ux monydeHue u cBorictBa. Mexanusm obpazoBanus ned. @noramnus. [IpumeHeHue mneH.
CTpyKTypHO-MEXaHUYECKUE CBOMCTBA AUCIEPCHBIX cucTeM. OCHOBHBIE TTOHATHS

peonoruu. 3akons! ['yka u HetoToHa. BsizkocTh 1 kimaccuukanus sXuaKocTei.

VYpasuenue OctBanpaa-Beinsa. YpaBuenue Ilyazeinis. YpaBHenue DUHINTEHHA B YCIIOBHSI €TI0
MIPUMEHEHUS.

CrtpykTypooOpa3oBaHue B JAUCIEPCHBIX cucTeMax. KoaryisiuoHHble W KOHIEHCAlMOHHO-
KPHUCTaJNTU3A[MOHHBIE CTPYKTYPBI, YCIOBUS UX 00pa30BaHMs U CBOWCTBA.

Bs3kocTh CcTpyKTypHpOBaHHBIX cucTeM. YpaBHeHue llIBenoBa-bunrama. I[lpenen texydectn.
Peonornueckue KpuBble CTPYKTYPHUPOBAHHBIX XUAKOCTEH 1o PeGunnepy.

JIBOMHOI 3JIEeKTpUUECKHI CII0M U MEXaHU3MBI ero oOpa3zoBanus. [Ipumepsl.
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31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

Crpoenue ABOWHOro 3nekTpuueckoro cios. Pacnpenenenune norenumana B JIDC. dPaxropsl,
Brustomre Ha Toamuay JI9C. CtpoeHne KOJUTOMIHBIX MUIIEIUT JIMO()OOHBIX AUCTIEPCHBIX CUCTEM
Ha npumepe 3051 AgJ.

DIIEKTPOKMHETUYECKUE SIBJICHUSI.

DNEeKTPOKUHETUYECKUH MOTeHIMANl. YpaBHeHHE I 'enbmronbia-CMOIyXOBCKOTO U YCJIOBHS €r0
MIPUMEHEHUS.

Koarynsamust 11o¢poOHBIX AuCTIEpCHBIX cucTeM. Teopus koarynsun CMmoiryxoBckoro. beicTpas u
MeJUIeHHas Koaryiasiuuu. KOHCTaHThI CKOPOCTH KOAryJIsiluH.

OcnoBbl Teopun JJIDO. IloreHuumanbHas KpuBas CUI OTTAJIKUBAHUSA U IPUTSIKEHUS MEXIY
YaCTULAMU.

TepmoauHaMUYecKre U KHHETHYECKHUE (PaKTOPBl YCTOMYMBOCTH JUCIIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH KOAaryJsiiiu TuapooOHBIX AUCIEPCHBIX CHCTEM 3JeKTpoiutramu. [IpaBuio
[Mynsue-I'apau.  HenTpanus3anuoHHas W KOHLEHTpPALMOHHAs — Koaryjsauus.  SIBieHue
HEIPaBUJIBbHBIX PAJOB. AHTArOHU3M U CUHEPIU3M 3JIEKTPOJIUTOB.

Anresus u xore3usi. Ypaaenue J{ronpe. MexaHu3M MpoueccoB aare3u.

CwmauuBanue. KpaeBoii yron cmaunBanusd. 3akoH FOura. Ypasnenue [ronpe-tOnra.
I'mapoduneHble U THAPOPOOHBIE TTOBEPXHOCTH NPU CMAUYMBAHUH JKUAKOCTSIMH TBEPABIX TEI.
Bmusaue ITAB nHa cmaunBanue. PactekaHue >KUIKOCTH.

MonexkyJIsipHO-KMHETUYECKUE CBOMCTBA AUCIEPCHBIX CHCTEM. BpOYHOBCKOE IBHKEHHE M €ro
MOJIEKYJIIpHO-KUHEeTHYecKas npupoaa. CpelHUid KBaAPATUUHBIN C/IBUT.

Huddysus B mucnepcHbix cuctemax. Kosdounument muddysun. YpaBHeHHe DWHIITEHHA.
VYpasHenue OiiHiuTeiiHa — CMOJIYXOBCKOTO.

OcmoTHueckoe JaBiIeHHE 30J1€H, ero pacueT, ero 0COOEHHOCTH.
CenumentanuonHo-nud¢y3nonHoe paBHoBecue. YpaBHeHue Jlamnaca-lIleppena. OcHOBBI
CeIMMEHTAllMOHHOI0 aHaIu3a. Y paBHeHue CTOKca U yCJIOBUS ero npuMeHeHus. Pacuer pagunycos
YacTHUILl AUCTIEPCHON (ha3bl CyCHEH3UM.

OnTuveckre CBOMCTBA KOJUIOMIHBIX CHUCTEM: paccesiHue cBeta, dhdekr Tunmans. YpaBHeHue
Panes u ero ananus.

OnTuyeckre METOJIbl UCCIIEIOBAHUS TUCHEPCHBIX CUCTEM: YJIBTPAMHUKPOCKOIUS, 3JIEKTPOHHAsS
MUKPOCKOMHUSA, HeDeTOMETpHUs, TypOUTUMETPHUS.

Abspo3onun, ux KiaaccuuKaIus, NojyueHue, CBOMCTBA.

Mertoapb! pa3pyiieHus adpososnen. [Ipaktuueckoe 3HaueHHE a3po30Jieii. B3pbIBBI a3p030JIeH.
[Topoiiku 1 UX CBOMCTBA: TEUEHUE, paclblIeHUE, (DIynaIu3alus, TpaHyIMpOBaHueE.
BeicokomonekynsapHble COeTMHEHNS, UX MTOJIyYeHHE U OCHOBHBIE (PU3MKO-XMMUYECKHE CBOMCTBA.
DNaCTUYHOCTb U IUIACTUYHOCTH OJMMEPOB, X BylkaHuzalus. [Ipumeps.
BbicokoMonekynspHble JIEKTPOIMTHI, MX Kilaccuukaiusi, CBONCTBa. M3o3sekTpuueckoe
COCTOsIHUE OEJKOB.

B3anmoseiicTBre MOIMMEPOB C pacTBOpUTENIEM: Ha0yXaHue, BhICATIMBaHKUE, CTyIHEOOpa3oBaHHe,
CHUHEpE3HC.

IIpuMepHbIe pacyeTHBIE 321241

[Tpu yBenuuenuu temmneparypsl ¢ 20°C 10 40°C moBepXHOCTHOE HATsKEHUE T'eKcaHa CHU3HIIOCh
¢ 17,41 mIx/mM? 10 15,24 mJIx/M?. BEIMHCTNTE TEMIOTY 00pa30BaHHs TIOBEPXHOCTH FeKCaHa MPH
20°C B MJIx/M?,

[ToBepxHOCTHOE HaTsKeHHe aneToHa mpu 37°C  coctaBmser 22,93 mJ[x/m2. TemmepaTypHbIit
k03 uImenT nosepxHocTHOro HaTskerus do/dT = — 0,1132 mJ[x/M? K. BEUHCIUTE MOTHYIO
TIOBEPXHOCTHYIO SHEPTHIO aneToHa mpu 37°C B MJIx/M2.

[Tpu n3ydenun agcopOb1IMM yKCYCHON KUCIOTHl HAa aKTUBUPOBAHHOM YTJI€ IOJYYEHBI CIIAYIOIINE
JIaHHBIE: KOHIIEHTpanus ajacopbata o agcopouun pasHa 0,0375 monw/mn, a mocie agcopOruu —
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10.

11.

0,0125 monb/n, 00BeM pacTBOpa, U3 KOTOPOTO MPOBOIAT afCOPOIINIO, COCTABISET 75 MII, a Macca
azicopOeHTa paBHa 2,5 . Berauciuth BenmuanHy aacopOoIuu A B MOJIB/T.

2 mu pactBopa ITAB (>kuakoro mbiia) cMemany ¢ 10 M BOABI U MOJIYYMIIM TIEHY 00BEMOM 85
MII. BBIYMCITUTH KPAaTHOCTH TEHBI.

[Tpu yBennueHNH KOHLIEHTPAIIMH TPONHOHOBOM KHCIO0THI B pactBope ¢ 0,0312 mons/n 1o 0,0625
MOJIB/JT TIOBEPXHOCTHOE HATSHKEHHE CHH3MIOCh ¢ 69,5 MJDx/M2 no 67,7 M [x/M?. Berauciuts
MOBEPXHOCTHYIO akTUBHOCTH [TAB B M/['M/MOIIB.

OO0pa3zelr CHHTETHYECKOTO Kaydyka Maccoit 17,56 T BbaepKainu B TeUeHHE 24 4acoB B TOJYOJIE
npu 25°C. [locne BBIACPKKM B pacTBOpUTENIE €ro Macca crtaia paBHou 53,92 r. Bwruuciauth
CTerneHb Ha0yxaHUs Kaydyka B %o.

30716 KeJlaTUHA IPOTEKaeT Yepe3 KalMUIIpHbIA BUCKO3UMETp 3a 2 MUH. 19 c., a Boga — 3a 25,6
c. [ImotHOCTH 300151 1, 071 /™M, mImOTHOCTH BOBI 0,998 T/MI1, BA3KOCTH BOJIBI IIPH 20°C 1,005 cI1.
Boruucauts Bsaskocts 30515 pu 20°C B cll.

Jns Hadana OpIcTpoid Koaryssamuu 20 MIT 30715 THAPOKCHIA alFoMUHUS Tpedyercs 2,5 mi 0,02 M
pactBopa cynbdara kanus. BbYUCIUTE TOPOT KOATYISAIUHN 3TOTO AJIEKTPOINUTA B MOJIB/JI.

Jns npenotBpanienust koaryisiiuu 20 mut 30518 ruapokcuaa xkenesa tpedyercs 2,0 mu 0,01 %
pacTBopa >kenaTuHa. BEIYUCIUTh 3aIUTHOE YHCIIO JKeIaTHHA B T/11.

BbraucnuTs paauyc B cM caMOil MalleHbKOM YacCTHUIbl CYCIIEH3UH TajbKa B BOJIE, €CIIU BHICOTA
CJIOS CYCNEH3WMU HaJ 4amedykoil paBHa 10,5 cMm, MakCUMaJbHOE BpPEMsl MPOXOXKIACHHUS ITOTO
paccTOsSHUSL YaCTHIIAMM IO YCTAHOBJICHHS IMOCTOSHHOM Macchl OcajJka COCTaBisieT 22 MHH.,
Bsa3KocTh cpejbl — 0,01 I1, yeckopenue cBo6oaHoro maaenus — 981 cm/c?, mioTHocTh cpenl — 1,00
r/em®, motHOCTH TasbKa — 2,54 T/cM®.,

BbruucianTh 3MEKTPOKMHETHYECKUN TMOTEHIMan B MB uacTuil 30514 THAPOKCHAA MarHus IO
JTaHHBIM 3JIeKTpodopesa: pasHocTh noTeHanoB 150 B, paccrosnue mexay snexktpogamu 35
CM, CMEIICHUE TPAHUIIBI 30J1s1 K KaToAy cocTaBuio 8,5 MM 3a 30 MuH. BA3KOCTh qUCTIEpPCMOHHOM
(BoaHOI) cpenbl mpu TemnepaType ombita 298K pasma 8,94-10* Ila-c, oTHocuTenbHas
JMIEKTPHYECKAs TIPOHMIIAEMOCTh 78,2, SlIeKTpHUecKas TocTosHHas  8,854-10712 d/wm.

OO0pa3sen OmiteTa K 3K3aMeHy N0 JMCUMILVINHE «Du3nvecKkasi M KOJJIOHIHAS XUMMA»

q)opMa MMPOBEACHUS 3K3aMCHA - CMCIIIaHHAA

Munucmepcmeo nayku u gvicuiezo oopazosanus P@O
DI'bOY BO Cesepo-Ocemunckuii zocyoapcmeennslii ynueepcumem umenu K.JI. Xemazypoesa
Kageopa obwient u neopeanuueckoin xumuu
Mucuyunnuna « @uzuueckas u KOA10UOHAL XUMUSL)
Hanpaenenue oaxanaspuama 19.03.02 Ilpoodykmol numanus u3z pacmumenbHo20 Cblpbs
2 kypc, 3 cemecmp
IK3amen

BMJIET Ne 1

1. MunennoobpazoBanue B pactBopax I[IAB. Omnpenenenne KKM Ha mpumepe onearta
HaTpHsL.

2. TlonmHast HOBEpXHOCTHAS SHEPTHSI U €€ ONpeieNieHHE A KUAKOCTeH. BRIYUCIUTS MOTHYIO
MOBEPXHOCTHYIO 3Hepruto anetona npu 293 K. [loBepXHOCTHOE HATSXKEHUE alleTOHA TPU
293 K cocrasmser 24,02 mJx/M2.  TemmepaTypHblii K09)(HUIUEHT HOBEPXHOCTHOTO
HaTsokeHnst do/dT =—0,1132 m/x/M% K.

3. Uro Ha3bIBaeTCs MOporoM koarymauuu 3o0is1? ChopMmynupyiiTe nmpaBuia 3J€KTPOTUTHON
Koaryysiuu 3osed. Berumcnute nopor koarynsuuu 0,02 M pactBopa cynbdara Kanus,
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ecM I Hadaja koaryssuuu 20 Mt 3051 THIPOKCHIA Kele3a TpeOyeTcs 2,5 Mi1 3Toro

pacTBopa 3JIEKTPOJIUTA.

4. Kak mocTpoWTh CEIUMEHTAIIMOHHYIO KPHUBYIO OCaXIeHHS 4dacTull cycrnensuu? Kak c
MOMOIIIBI0 CETMMEHTAIIMOHHOTO aHaIM3a YCTAHOBUTH (PPAKIIMOHHBIA COCTAaB PEaTbHOTO

MMOJIUIUCIICPCHOI'O nopouma?

3aB. kadenpoii oOmeit u

HEOPraHUYECKOW XUMUU A 1. CUMEOHU N

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

8.7. Ol_leHI/IBaHI/Ie 0TBE€TA CTYJACHTA Ha 3a9€T€ U IK3aMCHE

Xapakmepucmuka omeema

bannw

JlaH NOIHBIN, pa3BEpHYTHIM OTBET Ha IIOCTABIEHHBIM BOIIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HaHHbIX 3HaHMM 00 o0O0bekTe, MNpOSABIAIOLIAACA B
cBOOO/IHOM ONEPUPOBAHUU MOHITUAMU, YMEHUU BbIACIUTH CYLIECTBEHHbBIE U
HECYIIIECTBEHHbIE €0 MPU3HAKH, IPUIMHHO-CJIEICTBEHHBIE CBSI3U. 3HaHUE 00
00BEKTE IEMOHCTPUPYETCs Ha (DOHE ITOHMMAaHUS €T0 B CUCTEME JJAHHON HAYK!
U MEXJIUCHMIUIMHAPHBIX cBsA3el. OTBET GOopMynupyeTcs B TepMUHAX HAYKH,
W3JI0KEH JIMTEPaTypPHBIM SI3BIKOM, JIOTHYEH, JOKAa3aTeJeH, JIEMOHCTPHUPYET
aBTOPCKYIO NO3UIUIO CTYJEHTA.

26-30

JlaH TIOJIHBIA, pa3BEepHYTHI OTBET Ha IOCTABJIEHHBIA BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUN 00 0OBEKTE, JOKAa3aTEIbHO PACKPBITHI
OCHOBHBIE I10JIO’KEHHS TEMBbI; B OTBETE MPOCIIEKUBAECTCS YETKask CTPYKTYpa,
JIoTUYEcKasi MOCJIeI0BaTeIbHOCTh, OTPa)arollasi CyIIHOCTh PacKPhIBAEMBbIX
MOHATHUH, TeOpUH, siBIeHUN. 3HaHUE 00 00bEKTe IeMOHCTpUpyeTcs Ha (oHe
MMOHUMAaHUSI €r0 B CHUCTEME JaHHOW HAayKH U MEXIAUCLUUIIMHAPHBIX CBA3EH.
OTBeT M3IOXKEH JUTEPATypHBIM S3bIKOM B TEpMUHAX HaykKud. MoOryT ObITh
JIOTYILIEHbl HEJ0YEThl B ONPEJEICHUN MOHATHI, UCTIPaBIEHHbBIE CTYIEHTOM
CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

21-25

JlaH TONHBINM, Pa3BEpHYTHIM OTBET HA IOCTABJICHHBIM BOIPOC, MOKAa3aHO
YMEHUE BBIIEIUTD CYLIECTBEHHBIE U HECYLIICCTBEHHBIE IPU3HAKU, IIPUUUHHO-
cleaCTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYpUPOBAH, JIOTUYEH, HU3JI0KEH B
TepMuHax Hayku. OJHAKO JONYIIEHbl HE3HAUYMUTENbHbIE OIIMOKH WIH
HEJIOYETHI, UCIPABIICHHBIEC CTYJEHTOM C IIOMOLIBIO «HABOJSIINX) BOIPOCOB
IIPENOAaBaTeIIs.

16-20

JlaH MOJHBIN, HO HEIOCTATOYHO MOCJIEI0BATENbHbIN OTBET HA MOCTABJICHHBIN
BOIIPOC, HO MpPU 3TOM IOKAa3aHO YMEHHUE BBIIEIUTH CYILIECTBEHHBIE WU
HECYIIECTBEHHbIE TMPU3HAKU M MPUYUHHO-CIEACTBEHHbIE CBs3u. OTBeET
JIOTHYEH U U3JI0KEH B TepMUHAX HAyKU. MOTYyT OBITH TOMyIIEHbI 1 —2 OIMOKH
B OINpEAENIEHUU OCHOBHBIX TOHSATHH, KOTOpbIE CTYIEHT 3aTpyAHSAeTcCs
VCIIPABUTH CAMOCTOSITEIBHO.

11-15

JlaH HEOCTAaTOYHO MOJIHBINA U HEOCTATOYHO pa3BEpHYTHIM oTBET. Jloruka u
MIOCJIEI0BATEIBHOCTD U3JI0KEHUS UMEIOT HapylleHus. JlomyIieHs! oluoKy B
PacKpBITUM MOHATUH, ynoTpeOneHuun TepMUHOB. CTyIeHT He crocodeH
CaMOCTOSITEJIbHO BBIICIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKHU U

6-10
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IIPUYHUHHO-CICACTBEHHBIE CBA3U. CTyAEHT MOXET KOHKPETU3HPOBATh
0000IIeHHbIE 3HAHMA, 10Ka3aB Ha NPUMEPaX HX OCHOBHBIC ITOJIOXKEHUS
TOJBKO C IIOMOIIbIO InpenojaBarens. PeueBoe odopmienue tpelyer
IIOIIPABOK, KOPPEKIUU.

JlaH HENONHBIA OTBET, JOTMKa M IOCIEAO0BATEIbHOCTh U3JIOKEHUS HMEIOT
CYIIECTBEHHBIC HapymeHus. JomymeHs! rpyobie OIMOKY MPU ONPEICICHUN
CYLUIHOCTM pAacKpbIBaCMbIX IOHATHM, TEOPHUH, SABICHUM, BCICICTBHE
HEIIOHUMAaHHUs CTYACHTOM MX CYILECTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB 3-5
U cBA3€i. B oTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITh KOHKPETHBIE
MpOsIBIICHUST OOOOIICHHBIX 3HAHWK HE TOKa3aHO. PedeBoe odopmicHHE
TpeOyeT NoNpaBoK, KOPPEKLUH.

JlaH HEenoJIHBIM OTBET, MPEJCTABIIAIOIINN COO0N Pa3pO3HEHHbIE 3HAHUA IO
TEME BONpOCa C CYLIECTBEHHbIMH OIIMOKAaMM B  ONpPEAEICHUSX.
[TpucyrcTBYIOT (hparMeHTapHOCTb, HEJIOTHYHOCTh M3NOXKeHus. CTyIeHT He
OCO3HAET CBS3b JAHHOIO MOHATHUS, TEOPUH, ABICHUS C IPYTHMMHU OOBbEKTaMHU

JUCHUITIINHBI. OTCYTCTBYIOT BbIBOJIbI, KOHKPETHU3allUA W J0Ka3aTCJIIbHOCTb 1-2
n3noxeHus. Peub HCTpaMOTHas. HOHOJ’IHI/ITGHBHHG N YTOUHAKOMIUC BOIIPOCHL
mnpenoaaBarejid HEC MPUBOJAT K KOPPCKIHUU OTBCTA CTYACHTA HC TOJIBKO Ha
MOCTaBJICHHBIN BOIIPOC, HO K HA APYI'UC BOIIPOCHI JUCHUILJINHBI.

He IMOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIpoCaM JUCHUIIINHEI. 0

PesynpTupyromas oueHka omnpezaenserca B cooTBeTcTBUM ¢ [losoxeHuem o OalibHO-
PEUTHHIOBOM CHCTEME OLICHKH 3HAHUH CTYCHTOB.

Metoauka ¢popMupoBaHusi pe3yabTHPYIOLIEH OLlEeHKHU:

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

1 s py0exHas aTTecrauusi - MAKCHMAJIbHO 35 6a/1710B, U3 HUX:

Ot 0 1o 15 6amioB (pyOexxHas arTecTanus) — KOMIbIOTEPHOE TECTUPOBAHUE HIIU MUChbMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 10 20 GasyutoB (TekyIas olieHKa) — aKTUBHAs paboTa 3a JaHHBIN epro Ha Ta0OpaTOPHBIX
Y TIPAKTUIECKUX 3aHSTHUSX.

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

Ot 0 1o 15 6amioB (pyOexxHas arTecTanus) — KOMIbIOTEPHOE TECTUPOBAHUE HIIU MUChbMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 1o 20 6ansoB (TeKymias OleHKa)— akTUBHAsl paboTa 3a JaHHBINA MEepUOJ Ha
7a00pATOPHBIX M MPAKTUUECKUX 3aHATHUIX.

[IpomexyTOUHBIN KOHTPOJIb:

3aueT WM IK3aMeH:

3a OTBET Ha 3aueTe WK dK3aMeHe cTyAeHT noiydaer 0-30 Gamos.

CTyneHThl, MOJTYYUBIINE B XOJ€ TEKYIIEro M pyOeKHOro KOHTpossi He MeHee 50 Oamos,
AaBTOMATHUECKH MOJIy4yaroT 3aueT. Ecnu crynenT He HaOupaet 50 6ayuioB A 3aueTa Wi SK3aMeHa, TO
OH MOJKET CaBaTh 3a4eT WM 9K3aMEH B MEPHO/I SK3aMEHAIMOHHOI ceccud. [ moTydeHHs OIeHOK
«XOPOILIO» U «OTIMYHOY» CTYIEHT JOJDKEH CIaBaTh 9K3aMEH B MIEPHO/] SK3aMEHAI[MOHHON CECCHU.

Pe3ynpTupyromast oieHKa pacCUUTHIBACTCS IO CyMMeE OaIoB 3a TEKYIIYIO YCIEBaeMOCTb, 3a
pe3ysbTaThl pyOEKHBIX aTTECTAIMi U YCTHOTO OTBETa Ha 3K3aMEHEe WM 3a4eTe.
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IIxasia UTOroBoOI aKaJeMU4eCKOH YCIIeBAEMOCTH CTYACHTOB IO IUCHUILINHE

Cucrema ouenok COI'Y
®opma CymmMma Ouenka
KOHTPOJISA 0aJ1J10B
86 - 100 OTIIUYHO
Sx3aMen 71-85 XOPOIIO
50-70 YIOBJICTBOPUTEIILHO
0-49 HEYJIOBJICTBOPUTEIIBHO
3aubr 50-100 3a4YTEHO
0-49 He 32aYTEeHO
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Iloxa3zatenu n KPUTEPUHU ONCHUBAHUA KOMIIeTEHIIMI Ha PA3IHYHBIX JTarax ux

(opMupoOBaHUs, ONMUCAHHE KA OLIEHUBAHUSA

YpoBeHb c(hopMHPOBAHHOCTH KOMIIETEHIM I

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

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposanul. copmuposanul. cpopmuposanul. chopmuposanul.
3HaHus OTCYTCTBYIOT, | ChopMUpOBaHbI 3HaHus  oOmMpHBIE, | 3HAHUS TBEpJBIE,
YMEHUS U HaBBIKM He | 0a30Bble  CTPYKTYpbI | CHCTEMHBIE. apryMEeHTHPOBAHHBIE,

c(hOpMHUPOBAHEI. 3HAHUU. YmMenus HOCST | BCECTOPOHHHUE.
YMeHus pPEnpPOLYKTUBHBIN YmMenus YCIIELIHO
(GparMeHTapHbI U HOCST | XapakTep, IPUMEHSIFOTCS K
PENPOAYKTUBHBIN IPUMEHSIOTCS K | pELICHHIO KaK
XapakTep. PELICHHI0  TUIOBBIX | TUIOBBIX, TaK W
JemoHcTpupyercs 3a/laHuN. HECTaHIapTHBIX
HU3KHAN YpOBEHb | JleMOHCTpHUpYyeETCS TBOPYECKHUX 3aJaHUN.
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN JlemoHcTpUpyeTcs
[IPAKTUYECKOIO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CAMOCTOATEIbHOCTH,
YCTOMYUBOIO BBICOKAst
IIPAKTUYECKOIO aJlalTUBHOCTD
HaBBIKA. IPAKTUYECKOIO
HaBbIKa
Onucanue KpuTepueB OLleHUBAHUS
OO6yuaronuiics OObyuaromuiics OO6yuaromuiics OO6yuaromtuiics
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET:
- CYLIECTBEHHBIE | - 3HaHHUA | - 3HAaHHE u|- riyookue,
npo0Oenbl B 3HAHUSAX | TEOPETHUECKOTO [IOHUMaHHe BCECTOPOHHUE u
y4eOHOro MaTepuana, OCHOBHBIX BOIIPOCOB | apI'yMEHTHUPOBAaHHBIE
MaTepuana; - HEMOJHbIE OTBETHl HA | KOHTPOJIUPYEMOIO 3HAHUA
- JIOITYCKAarOTCs | OCHOBHBIE BOIPOCHI, | 00BeMa IIPOrPaMMHOT0
NPUHLMUITHATIbHBIE OomMOKK B OTBETE, | IPOTPAMMHOIO MaTepuana;
OIIMOKK IMpH OTBETE | HEAOCTATOYHOE MaTepuana; - TIOJJHOE€ TIOHMMaHue
Ha OCHOBHBIE | [IOHUMAHUE CYIIHOCTH | - TBEPAbIE 3HAHMS | CYIIHOCTH u
BOIIPOCHI, M3JIaraéMbIX BOIIPOCOB; | TEOPETUYECKOTO B3aMMOCBSI3H
OTCYTCTBYET 3HAHHE | - HEYBEPEHHBIE U | MaTepuana. paccMaTpUBaEMBIX
u MOHMMAaHUE | HETOYHBIE OTBETHl Ha | -CIIOCOOHOCTH MIPOLIECCOB U SIBJICHH,
OCHOBHBIX TIOHSATUH | JOINOJIHUTENIbHbBIE yCTaHaBIIMBAaTh U | TOUYHOE 3HAaHUE
U KaTeropuii; BOIIPOCHI; OOBSACHATH CBS3b | OCHOBHBIX TOHSATUN B
-HETIOHUMaHHe - HE/IOCTaTOYHOE | MPAaKTUKU U TEOPUH, | paMKaxX 00CyKIaeMbIX
CYIIIHOCTH BJIAJICHUE JINTEPATypOil, | BBIABIATH 3a/1aHU;
JIOTIOJTHUTEIbHBIX PEKOMEHI0BAaHHOU IIPOTUBOpPEYHS, - CIIOCOOHOCTh
BOIPOCOB B paMKax | IporpaMMoit poOIeMbI U | yCTaHaBIUBAaTh u
3a/laHui; JUCLUIINHBL, TEHJICHIIUH Pa3BUTHS; | OOBICHATH CBSI3b
MIPaKTUKU U TEOPHH,




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

IIpOrpaMMon - cBOOO/IHOE

JTMCIUILINHEL, HCITOJIb30BaHIE B

- HaJu4ue | OTBETAX Ha BOIPOCHI

COOCTBEHHOI MaTepUalioB

000CHOBAaHHOM PEKOMEH1I0BaHHOM

NO3ULIIHU 110 | OCHOBHOI1 u

00CyKIaeMbIM JIOTIOTHUTEIIFHOM

BOITPOCAM. JUTEPATYPHI.

Bo3moxxnbI

HE3HAYUTEIIbHEIC

OTOBOPKH n

HETOYHOCTH B

pPacCKpBITHH

OTIENbHBIX

MOJIOKEHUH

BOIIPOCOB,

MIPUCYTCTBYET

HEYBEPEHHOCTh B

OTBETaX.

Ouenka Ounenka Ouenka Ouenka

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

9. YueOHO-MeTOAMUYECKOE U MH(OPMAIITHOHHOE O0ecTiedeHne JUCIMILTHHbI

Jlureparypa

a) ocHo6Haa 1umepamypa:

3umoH A.Jl. ®uznueckas xumus. M: Arap, 2006. - 320 c.
I'opmikos, B. Y. OcuoBsl ¢husndeckoit xumun: yuyeOnuk / B. U. I'opmikos, 1. A. Ky3nenos. — 7-e uzg. —
Mocksa: Jlabopatopust 3nanmii, 2021. — 410 c.: wm., Tabn. — PexxuMm nocTyma: 1O TOANKCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=713001 (mata obpamienus: 27.04.2024). — ISBN

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

Kynpsiesa,

H. C. ®Ousnueckags ¥ KOJUIOWOHAS XWMUS:

y4eOHHK H MPaKTHKyM [Uisi BY30B /

H. C. Kynpsmesa, JI. I'. bornapeBa. — 3-e uzn., nepepad. u gon. — Mocksa: M3narensctBo FOpaiir,
2024. — 452 c. — (Briciee obpazoBanue). — ISBN 978-5-534-17490-8. — TekcT: 3neKTpoHHBIHA //
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~

10.

11.

12.

13.

14.

15.

16.
17.

18.

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

®dusnueckas W KoutouaHas xumus. B 2 4. Yacte 1. dusndyeckas XuMUs: y4eOHHK Ui BY30B /
B.1O. KontoxoB [u 1p.]; mox penakuueti B.JO. Kontoxopa, K.W. IlomoBa. — 2-e u3a., ucop. U JOIL. —
Mocksa: UznatensctBo FOpaiit, 2024. — 259 ¢. — (Briciiee oopasosanue). — ISBN 978-5-534-06719-
4, — Tekctr: onextponHsli // OOpaszoBatenbHas miatgopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/539737 (nata obpamenus: 27.04.2024).

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

Ousnyeckas u kowtommHas xumusa. B 2 4. Yacts 2. KomrommHas XuMus: y4eOHHK IS BY30B /
B. 1O. Kontoxos [u ap.]; mox peaakiueii B. 10. Kontoxosa, K. W. [Tonmosa. — 2-¢ u3., UCIp. U IO —
Mocksa: U3narenscTBo FOpatit, 2020. — 309 ¢. — (Briciiee o6pasosanue). — ISBN 978-5-534-06720-
0. — Tekcr: oanektponsbiii  // OOpasoBarenpHas 1wiardopma  Opait  [caiit]. —
URL.: https://urait.ru/bcode/454487 (mara obpamenus: 27.04.2024).

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

®posos 0.I". Kypc komnonnoit xumuu. IIoBepXHOCTHBIE SIBIEHUS U IUCIIEPCHBIE CUCTEMBI. M:
Anpsanc, 2014. - 464 c.

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

[TpakTHKyM 10 KOJIOUTHOW XUMHH: y4e0. moco0. / mox pen. M.U. I'ensdpmana. - CI16: JIausb,
2005. — 256 c.

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

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

0) OononHumenvHan 1umepamypa

[Ipaktukym o gusnyeckoit xumuu. / [lon pen. B.B. bynanosa, H.K. Bopo6seBa. — M.: Xumus,
1986. - 352 c.

ITpakTyeckue paboThl Mo puznueckoi xumun: YuedbHoe nocoodue /Ilox pea. K.I1. Mumenko,
A.A. PaBnens, A.M. Ilonomapesoii. - CII6: [Ipodeccus, 2002. - 384 c.

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

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

ykun, E. /1. Komnonanas xumus: yaeonuk mis By3oB / E.JI. Lllykun, A.B. Ilepros,

E.A. Amenuna. — 7-e uzf., ucnp. u non. — Mocksa: UznatensctBo IOpaiit, 2024. — 444 c. —
(Brvicuree obpazoBanme). — ISBN 978-5-534-01191-3. — Tekcr: anekrponHslii / O6pa3oBaTenbHas
ruatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535716 (nara obpamenus: 27.04.2024).
I'aBponckas, }0.}O. Komnmoungnast xumust: ydeOHMK W mpaktukym st By3oB/ HO.FO. I'aBponckas,
B.H. ITak. — Mocksa: U3aarensctio IOpaiit, 2024. — 287 ¢. — (Briciiee oopa3zoranue). — ISBN 978-
5-534-02502-6. — Texkcr: amextpoHHbli // OOpa3oBarenbHas mmiatgopma HOpaiit [caiit]. —
URL: https://urait.ru/bcode/536759 (nara odpamenus: 27.04.2024).

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

HeobxoauMeblit i1 o0ecnieueHnst JaHHON OUCHMIDIMHBI KOMIUIEKT JIULIEH3UOHHOTO U CBOOOIHO

pacrpoCTpaHsIeMOro MpOrpaMMHOTO OOECIIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO NMPOU3BOJCTBA, a
TaKXe d3JEKTPOHHbIE OMOIMOTEuHBIe CUCTeMBI, ¢ KoTopbiMH y COI'Y umeercs neicTByromumit
JIOTOBOP:
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Ne o/ HaumeHoBaHue Ne norosopa(siuneH3ust) Crpana
NPOU3BOIUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 r.
5 Windows 10 Pro for Ne 4100072800 Microsoft Products CHIA
' Workstations (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 r.
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 r.
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 r.
6 Windows 8 Professional Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
12 Cucrema TeCTUpOBAHUSA Ne468 ot 03.12.2013 UII Poccus
" | Sunrav WEB Class Cynrarynun P.T. (6eccpouno)
[Iporpammuoe obecrieuenue | Ne CJI/108 ot 29.08.2017 Poccus
1C: [Ipeanpusitue. (MakcumyM-co(T) 6eccpoyHO
13. | Byxranrtepckuii Yuer.
Tunosas koHpurypamus 8
ceTeBasi Bepcusi
Cucrema KOMIBIOTEPHOM JIunensus FSF/Debian (CoGoaHoe
14. | Bepctku MikTex nporpaMMHoOe o0ecrieueHue)
(6eccpouno)
15. | Kasperksy Endpoint Security | Jlo 22.01.2024 Poccus
[IporpammHuoe obecnieuenue | CBOOOAHOE IPOrpaMMHOE CLIA
16, | A1 PENAKTHPOBAKHs obecneueHue(6eccpoIHO)
" | xumugeckux Gopmyi Isis
Draw
Cucrema noucka TekcToBbIX | Ne ot 22.01.2043 Poccus
17. | 3aumMcTBOBaHUI (metictButenen no 22.01.2025) ¢
«AHTtumaruat.BY3» OAO «AnTu-Ilnarnar»
ITporpammuoe obecnieuenue | Ne KIT /108 ot 29.08.2017 ¢ OOO Poccus
18. | 1C: Ilpeanpusrtue 8.3 «Maxcumym»(6eccpodHo)
YipasineHue Toprosien
[Tporpammuoe obecnieuenure | Ne CJI/ Nel126., 01.07.2020r. Poccus
19. | 1C:3apnnaTa u Kaapsl «MAKCHUMVYM-
TOC.yUPESKICHUS 8 CO®DT» GeccpouHo
20 [IporpamMmmMHoe obecrieueHue NeC/1/76 01.03.2017r. Poccus

1C: Oromxer.

«MaKCUMyM-coT» (6eccpovHO)
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ABTOMaTHU3UPOBAHHAS CBUIETEILCTBO O cory
cucreMa «YIpaBJICHUE — roCyZapCTBEHHOM pErucTpanuu
21. | Jlexkanat bPC» nporpammsl it 9BM
Ne 2015611830 ot 06.02.2015 1.
(6eccpouno)
[Tporpamma anst O9BM «bank | Pazpaborka COI'Y CBuaerenbcTBo cory
BOTIPOCOB ISl KOHTPOJIS 0 TOCYJIapCTBEHHOMN PETUCTPAIUH
22. | 3HaHUI» nporpammsl aiisi 9BM
Ne 2015611829 ot 06.02.2015 .
(6eccpouno)
[Tnansr BO Ne 2191-24 ot 12.01.2024 1. (Tex. Poccus
23. noaaepxka 10 26.02.2025 r.) OO0
JIMMHUC
[Tnaner CI1O 12.01.2024 Ne 2192-24 Poccus
24, (moxmucka H OOHOBJICHUS JI0
16.02.2025)
10 JIa6opaTopuu MMUC Ne 1157-23 o1 29.03.2023 r. OOO Poccus
o5 (lexanar, 1K, BeqomocTy, JIMMUC
" | TectupoBaHKe, MHTEPHET
paciiipeHue u ap.)
VSDESK Ne 210406/01 ot 06.04.2021 r. UIT Poccus
26.
N.A. CepreeBuu
27 «["amaxkTuka» OOO TI'anaktuka UT norosop Ne Poccus
' 120320/J1/A ot 14.03.2022 1.
DIRECTUM RX — Cucrema | OOO I'anaktuka UT norosop Ne Poccus
28, | BIEKTPOHHOrO 120320/11/A ot 14.03.2022 r.
JIOKYMEHTO000pOTa
MOODLE Becriataoe CLIA
29. (6ecrmaTHOE
poccuiickoe)
30, «["amaktuka PY3» Junensust Geccpoynast Poccust
31 JInunbli KaOuHeT JTunensus 6eccpounast Poccust
| abutypueHTa
39 JInunbIi KaOuHET JTunensus 6eccpounast Poccwust
* | cryaeHTa/COTpyIHHUKA
DiekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
93 | /wiccepTaiuy u Tpebyercs peructpanus B
" | aBropedeparoB PI'b(OB/] 6ubmnoreke COI'Y
PI'B)
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
34 ouobmmoreka ONLINE" TpeGyercs perucTpanus B
' 6ubmmoreke COI'Y
OBbC «Hayunas snexkrponnas | http://elibrary.ru. Poccus
oubnmoreka eLibrary.ru» Tpebyercs perucTpanus B
35. 6ubmmoreke COI'Y
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VuuBepcanbHast 6a3 qanusix | https://dlib.eastview.com CIIIA
36. | East View
3BC «KoncynpTant http://www.studentlibrary.ru Poccus
cryaentay CtyneHueckas TpeOyercs perucTparus
ANEeKTpOHHAs OubmoTeka mo | Gudmmorexe COI'Y
37 | MEMUMHCKOMY H
(bapmaneBTHUECKOMY
00pa3oBaHMIO, & TAKKE TI0
€CTECTBCHHBIM U TOYHBIM
HAyKaM B IICJIOM.
BBC «OpaiiTy - www.biblio-online.ru Poccus
oOpa3zoBarenpHas cpefa, Tpebyercs perucrparms
BKJIOYAIOIasi BUPTyanbHblii | Onbmmorexe COI'Y
YUTATbHBIN 31 YIeOHUKOB U
3g. | Y4eOHBIX 110COOHH OT
aBTOPOB M3 BEAYIIUX BY30B
Poccum o Bcem
HaIpPaBJICHUAM U
CTIEIUATBHOCTSM
39, KOII (nomen Ha sHIEKCE) becmiatHoe (nepeBeieH B peKuM Poccus
MIPOCMOTPA)
40. | Pyclapa OecruiatHoe Poccus
41. | VIPNet Poccus
42 | BKC Otkpertoe [10 OecrutatHOE

> w

2) MemoouuecKue yKazanus, pazpadomannsie cocmasumensmu Paéoueit npozpammut

Heénosa O.B. JlaGoparopHble paOOThl MO KOJUIOMTHOM XUMHUHU. YUeOHO-METOIUYECKOE
nocobue. — Bnagukaskas: U3gatenscteo COI'Y, 1998. — 41 c¢._http://Ims.nosu.ru
Heénosa O.B. JlaGopatopHbie pabOThl MO (PU3MUECKOW XUMHUHU. YUeOHO-METOIUYECKOE
nocobue. — Bnagukaskas: U3gatenscteo COI'Y, 2011. — 26 c. http://Ims.nosu.ru
Heénosa O.B. Kpartkmii kypc nekumii mo ¢usznyeckoil xumuu. YueOHOe mocobue. —
Bnanukaskas, 2020. — 81 c._http://Ims.nosu.ru
Heénoa O.B. KpaTkuii kypc jAeKkiuii mo KoJIIouaHoH XuMun. YuebHoe rmocoodue. —

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

0) peKkomenodyemble unmepHem - aopeca:

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

DJIEKTpOHHAA

ounomoTeka

y4eOHBIX

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

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

www.chem.msu.net

MaTepUajoB

XUMHNHU
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10. MarepuajibHO-TeXHUYECKOE OCHALLEHUE JUCIUIIMHBI

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

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

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

[Tporpammuoe obecreuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommbrotepHoit Bepctku MikTex, Kasperksy
Endpoint Security, IlporpamMmmuoe obecredeHue I PEAAKTHPOBAHHS XUMUYECKUX
dopmyn Isis Draw, CructeMa moucka TEKCTOBBIX 3aUMCTBOBAHMI «AHTUILIarnat.BY3y,
IIporpamma aist 9BM «baHk BOIPOCOB st KOHTPOJIst 3HaHui», VSDESK, Yenyru cesizu
(moctyn x ceru uaTepHer), MOODLE, JInuneiii kabuHeT crymeHTa/coTpynHuka, KOIT
(momen Ha sinzekce), Pycl'apa, ViPNet.

Poccuiickas ®@enepanus,
362025, PecrrybOmmka
Ceepnas Ocetust —

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

JlaGopaTopusi aHATUTUYECKOI XUMUM M QU3UKO-XUMHUYECKHUX METOA0B aHAJIN3A IS
NPOBEICHUST 3aHATHH CEMHHApCKOro THIIA, JAa0OPAaTOPHBIX 3aHATHH, KypCOBOTO
MPOEKTUPOBAHMS (BBINOIHEHHUST KYpPCOBBIX paboT), I'PyNIOBBIX W HWHIMBHAYaJIbHBIX
KOHCYJIBTAIlNi, a TaK)Ke CaMOCTOSITETIbHON paboThl 00ydJaIONIMXCS: MPEo1aBaTeIbCKUI
CTOJI, CTYJ1, JADOPATOPHBIE CTOJIBI M CTYJIbS JUI O0Y4JaroIUXCsl, KJIacCHas J10CKa.
O6opynoBaHue: MyJIbTUMEIUIHBIN KOMITIEKC (TPOEKTOP, IKPaH, KOMITBIOTEP, KOJIOHKH) C
MPOTPaMMHBIM O0eclie4eHHeM, BEIXOJOM B CeTh MIHTEpHET U JTOCTYNIOM B 3JIEKTPOHHYIO
nHpOpMaIMOHHO-00pa3oBaTenbHyo cpeay COI'Y.

[Mporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; Cucrema
kommbroTepHOit BepcTkn MikTex; Kasperksy Endpoint Security; Crctema TecTupoBaHuUs
Sunrav WEB Class; [IporpamMHOe oOecnieueHHe Il PEIAKTHPOBAHUS XUMHUYECKUX
tdopmyn Isis Draw; Cucrema moucka TEKCTOBBIX 3aMMCTBOBAaHUN «AHTHIDIarHaT.BY3y;
IIporpamma st 9BM «baHk BompocoB At KOHTposst 3HaHui»; VSDESK; Venyru csasu
(moctyn k cetn unTepHeT); MOODLE; JInunblii KAOMHET CTY/AE€HTa/COTPYIHUKA.
JlabopatopHoe obGopynoBanue: pH-merp-mmumBonastMerp PH-150MU 2 qWr.
AxBapuctwsitop [19-25- 1 wr. baus Bogsnas nyxmectras UT-4302E ULAB- 1 mir.
Becsor ananmutuyeckne SHINKO HT 84RCE ¢ nosepkoit — lir. Becst EK6000i- 1 mir.
Becoi naboparopusie CAS MW-120 - 1 .

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

Poccuiickas ®enepanus,
362025, Pecrrybmnmka
Cesepnas OceTus —

Ananus,
ropox Binaagukaskas,
yi. Barytuna, nom 44-
46, yueOHsIit Kopmyc Ne
7, ayn. Ne 615
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wr. Monomep MU-510 (crannmapraeiii)-2mr. Kongyktomep Oxcnept 002-2-6H- 1 .
HarpeBarenpuas tiura ES-H3040 - 1 mr. Ileus mydesnpHas saeKTpoKamepHas
3yboTexHmUecKas st HarpeBa muTeHbIX popm DKIIC-10- 1 mrt. [Tonspumerp KpyroBoit
CM-3-1 mrt. Pedppaxromerp NPD-45462M c moxpcBeTkoW M OOM. OIKawoW -1 mmiT.
Criexrpodoromerp [19-5300BU- 1 mt. Memranka marHuTHas ¢ mogorpesom 13 6110- 2
. Korgykromerp MAPK-603/1 — 1 mrr. Y4e6HO-1a60paTOpHBINH KOMITIEKC « IKOTOTHS
(mpodeccuonanpHas KoMmIulekTamus)- 1 mT. OOmydaTenb-penupKyyIsaTop BO3AyXa
yabTpaduoneroBerii  Oakrepurmauelid  OPYB-3-5-"KPOHT"- 1 mr. Banna
ynbTpasBykoBas Stegler 10DT- 1 .

KoMmnbroTepHslii kjiace

MPENoIaBaTeNbCKUI CTOJ, CTYJ, CTOJIBI U CTYJIbsI JJIs1 00y4aromuxcs, KIaccHast JOCKa.
O6opynoBanue: MHTepakTUBHOE MYJIbTUMEIHIHOE 00OpYAOBaHUE (JOCKA, MPOEKTOD),
KOMITBIOTEPHI ISl KOMITBIOTEPHOTO KJlacca B KOMIUIEKTE - C IpPOrpaMMHBIM
obecrieueHnEM, BBIXOZOM B CETh VIHTEpHET H  JOCTYNIOM B  3JEKTPOHHYIO
nHpopMannoHHO-00pa3oBaTensHyt0 cpexy COI'Y. Obnydatenb-penupKyIsaTop Bo3ayxa
yieTpaduoneroBsiii 6akrepunuanabiii OPYB-3-5-"KPOHT"- 1 mT.

[porpammuoe obecrieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema kommsiotepHoit Bepetkn MikTex, Kasperksy
Endpoint Security, IIporpammHoe obecrmedeHne Uil PENAKTUPOBAHMS XUMHYCECKHX
dopmyn Isis Draw, CructeMa moucka TEKCTOBBIX 3aUMCTBOBaHMN «AHTHUILIarnat.BY3y,
ITporpamma aist 9BM «baHk BOIpocoB st KOHTPOJIst 3HaHui», VSDESK, Venyru cesizu
(moctyn k cetu untepret), MOODLE, JInunblii kabuneT cryneHra/corpyanuka, KOII
(momeHn Ha siunekce), Pyclapa, ViPNet.

Poccuiickas @enepanus,
362025, Pecriyonuka
Cesepnas OceTust —

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

Bubauorexa, B TOM 4Mcie YUTAJIBHBIA 3aJ: CTONBI U CTYJbs U1 OOydYalOLIUXCS;
KOMITBIOTEPBI B KOMIIJIEKTE C ITPOTPAMMHBIM 00€CTIEY€HIEM, BBIXOIOM B CeTh VIHTEpHET U
JIOCTYTIOM B 3IIEKTPOHHYIO HH(OpMAIOHHO-00pazoBareibHyto cpexy COI'Y.
Iporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cucrtema
tectupoBanus Sunrav WEB Class, Cucrema xommprotepHoil Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHoe of0ecredeHne Uil PENAKTUPOBAHMS XUMHYECKUX
¢dopmyn Isis Draw, Cuctema moucka TEKCTOBBIX 3aUMCTBOBaHHN «AHTUILIarnat.BY3y,
ITporpamma aist 3BM «baHk BOIpocoB st KOHTPOJIst 3HaHui», VSDESK, Venyru cesizu
(moctyn k cetu unteprHet), MOODLE, JInunblii kabuneT crynenra/corpyanuka, KOII
(momen Ha siHzaekce), Pyclapn, ViPNet.

Poccuiickas @enepanus,
362025, PecrrybOmmka
CesepHas OceTust —

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

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

nH(pOpMaMOHHO-00pa30BaTeILHON Cpele yHHMBEpCUTETa, K 0a3aM IaHHBIX H
MH()OPMALMOHHO-CIIPaBOYHBIM CHCTEMaM.
CrenanbHble  MHCTPYMEHTHI, TEXHHMYECKas JOKYMEHTallusi M WHBEHTApPh UL

00CIy’>KMBaHHsI y4eOHOTO 000PyI0BaHHUSI.

Poccuiickas @eneparus,
362025, Peciybnmka
CeepHas OceTtust —

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