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1. HEJU OCBOEHMUSA JUCIHHUTIIIUHBI

I_IC.HSIMI/[ OCBOCHHUS OUCLMITIIHHBI (t)I/I3I/I"IeCKaH U KOoJutougHasi XUMHUS SABJISFOTCS
(OopMHpOBaHKE y CTYACHTOB 3HAHUI 1O OOLIMM 3aKOHOMEDHOCTSAM IPOTEKAHUs
XUMHUYECCKHX peaxunﬁ, YMEHUE [eJi1aTb HCO6XOHI/IMBIG pacyeThl, MIPOBOAUTE OLICHKY
KOHEYHOTO pe3yJibTara peakuud W eé HalpaBleHHs] B 3aBUCUMOCTH OT BHEIIHHX
YCHOBHﬁ. Dusuyeckass XUMHUSI YACJIACT [JIaBHOEC BHUMAaHUE HCCIIENOBAaHUIO 3aKOHOB
IIPOTEKaHUs XUMHUYECKHUX I[POLECCOB BO BpEMEHU U 3aKOHOB XHMHYECKOT'O
PaBHOBECH . 33}13“114 OUCHHMIIIMHBI 3aKJIKYarOTCs B IMPEeACKa3aHUU BPEMEHHOI'O
XoJaa XMMHYECKOro npomecca u €ro KOHE4YHOoro pe3ynbTaTta B pa3jIndHbIX YCJIOBUAX
Ha OCHOBaHHMM JaHHBIX O CTPOCHHU U CBOMCTBax MOJICKYJI BE€LISCTBa,
COCTaBJAIOIIMX H3YYaeMYylO CHUCTEMY. O‘-{eBH}IHO, YTO 3HAHHUE MeEXaHu3Ma H
yCJ'[OBI/Iﬁ IIpOTCKaHUsI XUMHYECKOU peaKuyu IMO3BOJISIET yHOpaBJIATh XUMUYCCKHUM
IIpoueccoM, B TOM HHUCJIC, MMPOTEKAIOLIUM B KJIETKax »XMBOTO OpraHu3ma.

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OIIOII BO

Kypc dhu3Mueckoil U KOJUIOUIHOH XHMHUHU H3y4yaeTcs B 6a30B0OH 4acTu yueOHOro
mnaHa. JlucuuruimHa (u3nyeckas M KOJUIOMJHAs XHMMHS, 3aHHUMas MOrpaHH4HOE
[1OJIO’KEHHEe MEXy JBYMS OCHOBOIIOJAralOMMU HayKaMH - (GU3MKOH U XUMHEH,
I03BOJISIET M3y4aTh CJOXKHBIE SBICHUS MAaTEPUAbHOrO MHpa C PasHBIX CTOPOH,
YUMTBIBas TMATEKTUYECKUH XapakTep UX B3aUMOCBS3U U B3aHMOJCHCTBHS.

[TockonbKy ¢u3Mueckas W KOJUIOWIHAS XUMHUS SBISIETCSA [1OrPaHUYHOH
HAYKO}, HAXOMISIIEHicsl Ha CThIKe (U3UKH H XHMUH, TO OHA, 6e3yCIOBHO, CBA3AHA C
STUMH  y4eOHBIMHM  JUCLUHUIUIMHAMM, C JPYroifi  CTOPOHBI, ~COBPEMEHHAS
AHANMTHYECKas, OpraHUYecKas XUMHH BCe B OoJblIed CTCNEeHH IOJIb3YHOTCH
DUBHKO-XMMHYECKUMH METOJAaMHU [Uis pelleHHs CBOMX mpobnem. IIpu BbiBOAE
GONBLUIMHCTBA  ypaBHEHHH  (DU3MYECKOW  XMMHHM  HCIIOJB3YyeTCs  BhICIIAS
MaTeMaTHKa.

3. KOMIIETEHLIMXA OBYYAIOIIErOCsl, ®POPMUPYEMBIE B
PE3YJIBTATE OCBOEHMUSA JUCHUAILJINHBI.

B IIpoLeCCE OCBOCHHU JaHHOU HUCLMUIUIAHBI CTYACHT IOJDKEH obnamaTh

cieryrolnell npodecCHOHaNIbHOM KOMIIETCHIIMEH:



- CITOCOOHOCTBIO HCIIOJB30BaTh IKOJOIMUYECKYIO PaMOTHOCTh U 0a30Bble
3HaHUsA B 00yacTu (U3MKH, XMMUHU, HayKe O 3emJie U OUOJIOTUH B KU3HEHHBIX
CHTYallUsAX;  [POTHO3UPOBATh  IOCJIEACTBUS  CBOEH  MpodecCHOHATBbHON
JeSTEIbHOCTH, HECTH OTBETCTBEHHOCTS 3a cBou pererus (OITK-2).

ITocne 3aBECPILICHUS OCBOCHUS JUCLUIITIHHBI « Dusuyeckas U KOJUIOMIHAS XUMUSD
CTYOECHTBI JOJDKHBI:

3HaTb:

- OCHOBHBIE IIOHATHS B 00JacTH (DU3MKH, XHMUHU, HAyKe O 3eMie U OHOJIOTUHU B
sku3HeHHbIX cutyanusx (OITK-2)

Ymers:

- MPOrHO3UPOBATH MOCIEACTBUS CBOEH MPOPECCHOHAILHON AesATENBHOCTH,
HECTH OTBETCTBEHHOCTH 3a cBou pewenus (OI1K-2)

Baagers:

- CIIOCOOHOCTBIO HCIIOJIE30BaTh  JKOJOTMYECKYI0 IPaMOTHOCTH  [pU
uccnenyembix mporeccax (OIIK-2)

4. CTPYKTYPA U COAEPKAHUE JUCHUTLIMHBI.
OG61mas TpyJ0EMKOCTb JUCHHUILIHHBI COCTABJIAET 2 3a4. e[IMHULIBI, 72 Haca.
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OcHOBHOE coep:KaHue Kypca

1.  Xumuueckana mepmoounamuxa.

1.1. TIlpunokeHue MepBOro Hawyaja TEPMOAMHAMUKH K XHMUUYECKHM MPOLECCaM.
TemmoeMKocTh ra30B. TeIIoeMKOCTH cpeHss i ucTuHHas. Ternosbie 53¢ dexTs! 1
X OTILITHOE OIpe/eNieHne. 3aKOH MOCTOSHCTBA TEIIOTHl peakuuu (3akoH I'ecca).
CBsI3b MEX/Iy TEIIoBbIME 3(Q(QeKTaMi MpH MOCTOAHHOM 00beMe U MOCTOSHHOM
nasnenud. Ilpunoxenue 3akona I'ecca K pacueTy TerIoBbIX 3Q(QeKTOB peaKiuu.
CraHfapTHbIe TEIIOTHl CrOpaHWs, pacTBOpeHHs, 0OpasoBaHHs. 3aBUCHMOCTH
TerioBoro s¢dexra oT Temreparypsl. 3akon Kupropda. Tabmuup cTaHIapTHBIX
SHTAIBIMH M pacyeThl C WX [OMOLIBIO TEMIOBEIX J(Q(eKToB (M3MEHEHHe
SHTANBIHMI KM BHYTPEHHHX SHEPrUil) IPH HHTEPECYIOLIMX TeMreparypax. Pacuer
TennoBsix  SQMEKTOB HA  OCHOBAHMH  SMIMPUYECKUX  3aKOHOMEPHOCTEH.

HekoTopbie 3aKOHOMEPHOCTH B TEPMOXUMHUHU.




1.2. O6patumple MPOLECCH KaK IOCIeA0BaTeIbHOCT COCTOSIHUNM paBHOBECHSL.
[Tpumep oOpaTHMbIX U HEOOpaTHMBIX MpoueccoB. IloHATHE O MaKCHMaIbHOMH
pabore. VYcioBus ImONydeHMs MaKCUMaibHOH paboTel mo uwmkiay Kapwo.
HampaBneHHOCTh mpolieccoB B Ipupoje. OOpaTUMOCTh XHMUYECKUX PEAKLMH.
BTopoe Hayano TepMOAMHAMUKH, ero (pusndeckui cMbicil. [ToHsTHE 00 SHTPOIHH.
DopMynHpoBKa BTOPOro 3aKOHA TEPMOJUHAMUKH.

1.3. Xapakrtepuctuyeckue (DYHKUMM. OHTAJIbIUS, BHYTPEHHSS DHEprus,
M30XOPHO-H30TEPMHUYECKMH U U300apHO-U30TEPMHUYECKUH  TOTEHIUAJIBL.
TepMoauHAMHYECKUE YPABHEHHS COCTOSIHUS, CBSI3bIBAIOLINE XAPAKTEPUCTUUECKUE
(GyHKUMH peanbHOro rasa. M3o00apHslil moTeHIMal HAEANIbHOIO U PEAIbHOIO I'a30B.
[peacraBieHue JIETYYeCTH U aKTHBHOCTH BellecTB. MeTo/pl pacueTa JeTy4ecTH.
VYpaBHEeHHE COCTOSIHUS peallbHBIX [a30B, BEIIECTB.

1.4. Xumuueckuil moTeHuuas. PacueT XUMHYECKOr0O MOTEHHAIa KOMIIOHEHTa B
ra3zax 4 pacTBOpax.

2. Pacmeoput

2.1.Tepmunonorus. Obuas XxapaKTepucTUKa pacTBopoB. IlapuuanbHbie, MOJIBHBIE
BEJIMUMHBl M MX 3HAa4YeHWe B TEPMOAUWHAMHKE pPAaCTBOPOB. 3aBUCHMOCTH
PaBHOBECHBIX CBOMCTB PAacCTBOPOB OT XHMHYECKOro IIOTEHIMala M APYTUX
BEJIMYHH.

2.2. UneanbHble pacTBopbl. [IpenenbHo-pa30aBlieHHbIE pPacTBOpHL. YpaBHEHHE
Payns u ['enpu. PacTBopMOCTh ra3os.

2.3. Paszbasnennnie pactBopbl. [loHIKeHHMe TeMmIeparypbl 3aMep3aHus H
MOBBIIIEHNE TEMIEpaTypbl KHIIEHHS pacTBopoB. OcMmoTHYeckoe aBleHHUE.
OnpenesneHne MOJICKYTIPHOrO Beca M CTENMeHH IMCCOLMALMU PacTBOPEHHOTO
BellleCTBAa.  PacmpejefieHHe  PacTBOPEHHOINO  BELIECTBA ~ MEXAY  ABYMS
HECMEIIUBAIOLUIMMHUCS PACTBOPUTENAMH. DKCTPAKIMsl U3 paCTBOPOB.

2.4. PeanbHbie pacTBOpHI. [l0JOXHUTENbHBIE W OTPHULATENIbHbIE OTKJIOHEHHS OT
3akona Payiist. 3aKOHOMEPHOCTH OGLIEro JaBieHHs apa JeTyuX cMecei. 3aKOHbI
Kounosanosa. CoBeplIeHHbIE U PErYJISPHBIE PACTBOPBHIL.

3. Kunemuka xumuueckux peaxuyuil.

CkopocTh XUMUUECKOH peakiun. OCHOBBI XUMHUYECKoH KuHeTHKH. KnHeTnyeckoe
ypaBHeHue peakuun. KOHCTaHTa CKOPOCTH M KHHETHYECKHE MOPSIOK PEaKLHH.
Crioco6BI  ONpeeNeHns KOHCTaHTBI CKOPOCTH M Mopsjka peakuuu. IlomsTue
JleMEHTapHOro aKkta peakuuu. IIpoctsie peakiuu. Kiaccudukanms MpOCTBIX
peaxiuii o MOJIeKY/IAPHOCTH. 3aBUCUMOCTE CKOPOCTH PEAKLMH OT TeMIIepaTypel.
DHeprus akTUBalHU. BprurcieHue SHepruy akTHBALMH.

4. Konnouonas xumus.



4.1. OrnauuuTenbHble TPHU3HAKKA JUCIEPCHBIX CHUCTEM: TIETEPOreHHOCTh U
nucrepcHocTb. OOBEKThl U3yUYSHHMs, 3ala4l U METOJBI HccleqoBaHus. Pa3in4nble
CIoCco0BI  KJTacCH(UKAIMM TUCIIEPCHBIX CUCTEM. [‘eomeTpuyeckue mMapamMeTpbl
[MOBEPXHOCTU. YCTOHMYMBOCTh — ILEHTpajJbHAs Mpo0iieMa KOJUIOMIHOW XHMEH.
CenuMEHTAI[MOHHAS U arperaTuBHasi YCTOMYUBOCTh. JIMOQMIBHBIE U JTHO(POOHBIE
JnUcrepcHble cucTeMsl. [Ipoieccsl, Hapylaloliyue yCTOHUYUBOCTh: U30TEPMUYECKas]
[eperoHKa BellecTBa, IepeKpucTauu3anus, koaryminus. CeluMeHTaLUOHHBINR
ananu3. JuddepenumnansHas Kpupas paclpefeNeHUs YacTHULl II0 pa3Mepam:
HHTErpalibHasi KpUBas; MMOCTPOCHHE UX M3 MAHHBIX [0 KHUHETUKE HAKOIUIEHUS
ocanka. [lentpudyra u ee mpuMeHeHHE B IUCIEPCUOHHOM aHaM3e. ArperaTuBHas
YCTOMUYHBOCTD AUCTEpCHBIX cucTeM. OcHOBBI Teopun CmonyxoBckoro. beictpas u
MEJICeHHAsl KOaryJIsiiusl.

4.2. BnusHue KOHLUEHTpALUM U IMPUPOJBl 3JIEKTPOJIMTA HA BEIMYMHY M 3HAK
KOJUIOMIHBIX YacTull. JIHoTpomHble psinbl. 303j1€KTpHUEcKOe COCTOSIHHE B
JMCIIEPCHBIX ~ CHCTEMAx: METOJbl OIpENENeHHs] H303JIEKTPUYECKON TOYKH.
[IpakTHYeCKHE MPUIOKEHHS DJICKTPOKHMHETHYECKUX sBjeHui. MoHooOMeHHbIe
cBoiictBa moys. O6GeccoMBaHUE BOJbI C IMOMOLIBIO HOHHOro obmeHa. O4ucTka
cTOUHbIX BOA. MoHooOMeHHass amcopOUMsi B IHINEBOH I[POMBILIIEHHOCTH.
MoneKyispHO-KHHETUYECKHE CBOMCTBA JIMCIEPCHBIX chcTeM. Onruveckue
cBoiicTBa JMcrepcHBIX cucTeM. Kiraccubukauus sBICHHH, HaOJFogaeMbIX IpH
IPOXOKJEHUH CBETa Yepe3 AUCHepcHylo cucTemy. Onanecuenuus. Onrudeckne
METOIbl ONpEJeNeHHss pa3Mepa YacTHI[ 30Ji1 M HCCIEOBaHHE CBOMCTB
JIMCIIEPCHBIX CHCTEM: TypOUAUMETpHS, HeQeTOMETpuUsl, yJIbTPAMUKPOCKOITHS.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

H3znoxxeHue JEKUUOHHOIO Kypca OCyIIECTBIISIETCSA B BUAC YCTHBIX JIEKIUH ¢
IIPUMEHCHUEM DJIEKTPOHHBIX CpE€aACTB 06yqum.

B kauecTBe JEMOHCTPAlHOHHOIO MaTepualia HCIOJIB3YIOTCS PHCYHKH H
TabJIHIBI 10 U3JIaraeMOMy MaTepHuay.

Jlns Jydmiero yCBOGHHs TEOPETHYECKHMX OCHOB B IIpOILECCce H3y4eHUs
JMCUHUIUIMHBl WUCIOB3YIOTCS J1abopaTopHble paboThl, MO3BOJISIOLIME HArJAIHO
peCTaBUTh MHOTHE (PU3HKO-XMMUYECKHE TPOLECCHI.

I/IHTepaKTI/IBHBIe METO/bI OGy‘-IeHI/IS'I.

[Ipu MpOXOXKAEHHH JTabOPAaTOPHOro MPaKTHKyMa CTyAeHTaM Mpe/yaracTes
paboTaTh B MaubIX [pyIax: ydeOHas rpynma pa3sOMBAeTCs Ha HECKOJBKO
HeGonpmHUx rpynn — mo 2-3 deyoseka. Kaxpas rpynma BbIIOJHAET 33laHAe
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(;mabopaTtopHbie OIMBITHI) U3 JabopaTopHOro mpakTukyma. IIporecc BBITOTHEHUS
OCYIIECTBJIAETCS HA OCHOBe OOMeHa MHEHHH M BbIOOpPa ONTHMAlIbHOIO IIyTH
peLIeHHUs, T.€. UCIOJIb3YeTCsl MeTO/] pa3dopa KOHKPETHBIX CUTYAI[HH.

Ha ocHOBe mNOJy4eHHBIX [OAHHBIX IO BCEM OINBITAM KaXIBIA CTYIEHT
3a0JIHAET CBOM JIa0OPATOPHBIN KypHaJ, TIe 3allUChIBACT PE3yJIbTaThl OIBITOB,
HaAOJTIOMEHUsI, COCTABsIeT ypaBHEHHsI peaKmui XHUMHYECKHX IPOLIECCOB,
[IPOM3BOAMUT COOTBETCTBYIOLINE MaTeMaTHYeCKHe pacyeTbl M  Pe3yJIbTaThl
NIPEACTABIIAET B BHJIe TAOIHI HIIH rpapUYecKOi 3aBUCHMOCTH.

Ha cobecemoBanmu ¢  [perojaBareieM  CTYAGHT  [PeACTaBisaeT
o(hOpMJIEHHBIH OTYET MO JaHHOH JabopaTOpHOH paboTe H OTBEYAET HAa BOIPOCHI
Tpero/asaresis, CBI3aHHbIE ¢ METOAUKON paboThI, pe3ysibTaTaMu U BeiBogamu. [1o
psny paboT npeycMaTpUBaeTCs IPHMEHEHHE TECTOBOIO METO/IA «3aLUThI».

[pynnosast pabora B  XHMHYECKOH  sabopatopuu  CTUMYJIHpPYET
COrTACOBAHHOE B3aUMOJEHCTBHE MEXIY CTYAEHTaMH, OTHOLICHMs B3aMMHOM
OTBETCTBEHHOCTH W COTpyIHHuecTBa. [Ipy (OPMUPOBAHUM TPYII yYHUTHIBACTCS
[Ba MPHM3HAKA: CTENeHb XMMUYECKOH MOArOTOBJIEHHOCTH CTYICHTOB M XapaKTep
MEXJIMYHOCTHBIX OTHOIIEHWH. B psje ciy4aeB CTyJeHTaM CaMUM IpeAjaraeTcs
pa3OUTBLCS HA CPYIIbI, COCTaB KOTOPBIX BIOCIEACTBHUU MOXKET KOPPEKTHPOBATLCSA
JUTSl IOBBIIIEHHUS KayecTBa paboTHI.

B 1na6opaTopHOM MpPaKTHKyMe IpPH BBIMOJHEHHH OTICIBHBIX OIBITOB
MCIIOIB3yeTCST METOJ IMPOOJIIEMHOro OOy4eHHMs: CTYACHT IIOIy4aeT 3aJaHue Ha
XUMHYECKHH  MpONecc, MEeTOAMKY KOTOpPOro OH  JIOJDKeH  [0j00path
CaMOCTOSTENbHO, MCXOAs U3 HUMEIOLIUMXCS PEeaKkTHBOB, OOCyqUTb e€e ¢
NpenoaBaresieM U 3aTeM NPUCTYIUTh K €ro BBITOJIHEHHIO.

JIaGopaTopHblif TPAKTHKYM BBIIOJHAETCA MO  y4eOHO-METOAMYECKUM
10COOHAM, pa3pabOTAHHBIM [PUMEHHTENBHO JUIS CTYACHTOB COOTBETCTBYIOLIETO
HarpapieHus. [lolydeHHBIE OKCIEDUMEHTAIbHbIC —JaHHbIE — 3alKCHIBAIOTCA
cTylenTamMu B pabodyio Terpamb. ITo uTOram Kaxnoi sabopaTopHOHU paboThI
CTyIeHT 0pOpMIISeT MUCbMEHHbIH 0T4eT. Hanu4nie Takoro npakTuKyma [Mo3BOJISIeT
CTyIIeHTaM 3apaHee IMOArOTOBUThCA K COOECeNOBAaHHIO Il TECTHPOBAHHIO MPH
3al[UTe KOHKPETHOI 1aGopaTOpHOit paboThl.



6. OLIEHOYHLIE CPEACTBA JIJII TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TTIPOMEXYTOYHOM ATTECTALMU [10 UTOI'AM
OCBOEHUA INCLHUATIIMHBI 1 VYEBHO-METOANMYECKOE
OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTHI CTYJIEHTOB

JUIst Tekyliero KOHTpPOUIsl yCIIeBAEMOCTH CTYAEHTOB UCIIONb3YIOTCS PEHTHHT -
KOHTPOJb, @ TaK K€ [pOBepouHble paboThl (TECThl) [JUISI  KOHTPOJIS
CaMOCTOSATENEHOH paboThl. [IpoMexyTouHOW aTTecTaliel 1Mo UTOraM OCBOCHHUS

JUCLMIIJIMHBI SBJISIETCS 3a4€T C OLIEHKOH.

Bompock k 3a4eTy ¢ OLeHKOi
. YnenbHasi IOBEpXHOCTh M pa3Mephbl YacTULL B JUCIIEPCHBIX CHCTEMAX
. Knnaccudukanuust aucrnepcHbIX CHCTEM
. [ToBepXHOCTHOE HaATSKEHHE
. AICOpOIIHOHHBIE SIBIICHUS
. YpaBHenue agcopouuu ['enpu
. YpaBHenue agcopouuu Opeifnminxa
. YpaBuenue ajgcopbuuu Jlenrmiopa
. AncopO1usi Ha OPUCTHIX aicopOeHTax

[e BN B R T NS

9. CTPOCH[/IG MMULEJUIBI, paCYET JICKTPOKHHETHYECKOro MNoTeHIHala

10. B KakoM COOTHOIUNEHHH HAaXOMISTCS MOJISIPHBIE DHTPONHUU TpPEeX arperaTHbIX
COCTOSIHHI OJJHOTrO BEILEeCTBA: I'a3a, )KUAKOCTH, TBepaoro tena? Uto Oosplie?

11. Kak 3aBUCMT OT TeMmIlepaTypbl H3MeHeHHe dHepruu ['mbdca xumuveckon
peakuuu? ApryMeHTUpPYHTE OTBET.

12. Kak u3MeHsieTcs SHEprusi [ enbMrosbLa Npy U30TEPMUYECKOM CIKATHUHU rasa B
U1eaJbHOM COCTOSIHHU ?

13. Uro Ha3bIBAETCS HACHIIEHHBIM [TAPOM KUAKOCTH?
14. Yto B TepMoanHaMuKe Ha3biBaeTcs (azoi?

15. Kaxk 3aBHCHT [aBJieHHE HACBIIEHHOTO0 [apa pacTBOPEHHOIO JIETY4Yero
BELIECTBA OT TeMITepaTyphl?

16. KakoB TepMOIMHAMUYECKHH CMBICT KO(dHIIMEHTa aKTHBHOCTH KOMIIOHEHTa
B pacTBOpe?
17. Kakue (axTopbl BIHSIOT Ha KOHCTaHTY PaBHOBECHS, €CIIM pearupyrouryro

CUCTEMY pacCMaTpUBaTh KaK I/I,IleaJIBHYIO?

18. Jlns KaKuX peakiuii KOHCTaHTa PaBHOBECHS PaBHA PABHOBECHOMY JIABJICHHIO B
cHCTeMe NpHU JaHHOi Temmeparype?
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19. Kak 3aBHCHT OT HMCXOIHBIX KOHLEHTpPALMi pearupyromIuX BeIecTB MEPUO/
MOJYIIpEeBPALIleHHUs JUIsl peakiiiyi BTOPOro nopsiaxa?

20. Hanmumure u paifTe MOSICHEHHWE BBIPOKEHUIO UISI KOHCTAHTBI CKOPOCTH
peakLyy [epBOro MOpsIKa.

Bonpocsr k CPC

. Pacuer TennoBsIx 3HeKTOB XUMHUUYECKUX PEaKIHH.

. Pacyer TepMoguHaMUYeCKUX MOTEHIIHAIIOB.

. PacueT KOHCTaHTBI paBHOBECUA XUMHYECKOMH pe€aKluu.

. Pacuer koHCTaHT ckOpOCTeif XUMUYECKHX peaKItii.

. OnpezeneHue nmopsiaka peakiuy Pa3IHuHbIMU METOIAMH.

. aﬂeKTPOK[/IHeTI/IU(eCKHe SIBJICHU S
CenuMeHTalHOHHOE paBHOBECUE

Koarynsnust IUCIEPCHBIX CUCTEM 3JIEKTPOIUTAMH
0.Hamucatpb 1 1aTh MOSCHEHUSI MAaTEMAaTHYECKOr0 BbIPAXKEHUS [IEPBOT0O 3aKOHA

TEPMOAUHAMUKYU

11.91o Ha3wpIBaeTCs TEIUIOBBIM IPHEKTOM XUMHYECKOH peakluu U Kak €ero
OIpeneauTs?

12.Hanucats ¥ JaTh MOSICHEHUS YPaBHEHHIO 3aBUCUMOCTH TEIUIOBOro ¢ dexra
XUMHYECKOW peaKU OT TeMIIepaTypbl IPU MOCTOAHHOM JaBJIEHUU

13.Kak paccuutaTh TEIUIOTy CrOpDaHHsS OpPraHHYecCKOro COEAMHEHHS,
pacroyiarasi JaHHBIMHU [10 TEIUIOTaM 00pa30BaHuUsl Pa3IHYHBIX BEIECTB?

14.Hanucates ¢GopMyilTy U [aThb MOSCHEHHS O COOTHOLIEHWH ODHTAIBIHU U
BHYTpPEHHEU DHEPTUHU ISl JaHHOH TepMOAMHAMUYECKON CUCTEMBI

15.Hanucats MaTeMaTHYeCKOE BBIpAXKEHUE U JaTh [TOSCHEHHE O COOTHOIICHUU
MEX/y M3MEHEHHEM SHTPOIHUH U TeIIOTOH HeoOpaTUMOro mpouecca.

1
2
3
4
5
6. PacdeT sHeprum akTUBAaLUU XUMUYECKON pPEaKLIUH.
7
8
9
1

KonTponbHas pabota

1.PaccyuraiiTe OTHOIIEHHE 3HAYEHUU CpEIHEro CABMIa 4YacCTUIl C paauycaMu
r=2-10° M 1 1,=8-107 M mpH MX GPOYHOBCKOM JBUKEHHH 32 PaBHbIE OTPE3KHU
BpPEMEHU.

2. HaiiTi oTHOLIEHHE CKOpPOCTeH OceaHus KamejieK BOASAHOIrO TyMaHa, eCcid UX
paIMKChl paBHbI COOTBETCTBEHHO: r=10""m u r;=10"m.

3.HaiiTu OTHOIIEHME OCMOTHYECKUX JaBJICHUH AJIS JBYX THAPO30JIEH CEPHHCTOrO
MBILIBSKA OJUHAKOBON KOHIIEHTPAL[UH, HO Pa3IMYHON AUCIEPCHOCTH C pajinycaMu
cpeprUecKUX MOHOYACTHI] COOTBETCTBEHHO 1= 3 10M u 1,=6-10"m.

4. B KakoM cliy4ae nepexol K cleayroueMy GpparMeHTy BbIBoJa ypaBHEHHUE
ancopbuunu ['nb6ca HeTOCTaTOUHO 0OOCHOBAHO?

BapuaHThl OTBETA:

1. 3MeHenH#e cBOOOIHON HEPrUM TOBEPXHOCTHOIO CIIOS:
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dF = odA+ Ado +y u,dn, + Yy ndu, (1)

2. ITo ananoruu ¢ ypasHeHueM [ n66ca-/{rorema:
Ado+Y ndu, =0 2)

3. OrpaHuuUBasCH TOJILKO H30TEPMHUYECKHMH MIPOLIECCAMHU U Pa3JeNuB 0be 4acTu
ypaBHeHus (2) Ha A,. monyuuM, do =-y I'dy,

4. Jlnst GuHapHO#M cucTeMa (MHAEKC 1 — pacTBOpUTENB, 2 — PacCTBOPEHHOE

BELIECTBO do =-1"du, —I',du,

5. Tak kaKk du = RTdIna, JOIIyCKas 3aMeHY aKTUBHOCTH Ha KOHIEHTPALUIO IS
¢ do

pa30aBIeHHBIX PACTBOPOB, MOTYYUM [ =——— —
RT dc

7. YYEBHO-METOJIMYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHUE AUCLWITJIMHBI

a) OCHOBHas JIUTepaTypa

1. ®uszuueckas u KoiutounHas xumus. Hurmaryumaa H.I'. Yyebnoe nocobue.
2015., 288 c.

2. TumoBble pacyeTsl Mo Gu3MuecKkoil i KomouaHoi xumuu. Baciokosa A.H.,
3anauuna O.I1., Haconosa H.B., ITepenénkuna JL.U. YueOHoe nocodue.
2014., 144 c.

3. Hymraes A.B. JlaGopaTOpHBI# NPaKTHKYM [0 (U3AIECKON U KOJIJIOUIHOM
xumun. 2012, 80 c. (bubnuorexka Bal'y)

4. KonnouaHas xumus. YuebHoe nocobue. ®pannesa H.H. 2013., 52 c.
(Bubnmorexa Bal'y)

0) JOMOJIHUTENbHAS IUTEPATYPa

1. Kypc xomrommnoit xumun. @punpuxcoepr JI.A. Yuebnuk. 2010. 416 c.

(Bubsoteka Bal'y)

2. ®usuyeckas u KoiutouaHas xumus. Mapunkuna I'.A., ITonskosa H.IL,
Kosais IQ.U. Yue6Hoe nocobue. 2009., 151 c.

3. OcHOBbI OHO(H3MUECKOH M KOJUIOWIHON XuMHH. YdeGHOe mocobue.

Bapkosckuii E.B. u np. 2009., 160 c.
4. TIpaKTMKyM 1O KOJUIOMJHON XUMHHU. Y4eOHO-METONMYECKOe nocobue.

Kupuuenko O.A. 2012., 110 c.

B) NEePUOANYCCKUE U3NAHUSI:

1. Bona: XuMus 4 3KOJIOTHUS.
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2. CopOumonHbIe ¥ XpoMaTorpaduiyeckue Mpoueccsl.
. Environ Technol.
4. BocTo4yHo — EBpomnelickuii )xypHaJ IepeIOBbIX TEXHOIOTHI

W

I') UHTEPHET - PeCYPCHI:
1. https://ru.wikipedia.org/wiki/
2. http://www.chemport.ru/
3. http://www.xumuk.ru/
4. http://elibrary.ru/
5. http://sci-hub.org/

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE IUCLIUTTJIMHBI

O6opynoBaHue ISl BBINOJHEHUS JA0OPATOPHBIX paboOT B MPaKTHKyMeE 10
(hU3UYIeCKON U KOJUTOMIHON XUMHHU.

Pabouas nporpaMma qUCLHUILTHHBI COCTaBJICHA B COOTBETCTBUH C TPEOOBAHUAMMU
OI'OC BO no nanpasnenuto: 06.03.01 - buonorust

Pabouyro nmporpaMmy coCTaBui ()7 trwr” Kyxtun B.A.

Penensent: OOO «bBMT», K.X.H., Hay4. COTPYIHUK ~ TpertbsikoB A.B.

[Tporpamma paccMoTpeHa 1 0J00peHa Ha 3aceaHuu Kadeapsl Xumuu

s

2 /7 74
npoTtokost Ne < ot 74 20 /7 rona.

Vo
3aBenyromuii kapenpoit ”i{/ i Ll Kyxrtun B.A.
S

PaGoyass mporpamMma paccMOTpeHa M OJ0o0peHa Ha 3aceJaHuH y4eOHO-
MeToauuecKoit komuccuu HanpasieHus 06.03.01 - buonorus

I[Tportokos Ne ‘67'/ /or/0/ 20/ roma
[Tpencenarens KoMHCCUU ) ] 7 ”‘,’/” Tpucdonosa T.A.
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JIMCT NEPEYTBEP/K/IEHU S
PABOYEM IMTPOIPAMMBI JUCLHUTIJIAHBI (MOAY JIST)
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