IMPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUSA
IO KOHKYPCHOM I'PYIIIE «®3®M XUMHUYECKHUE HAYKN»
JJIA HOCTYHAIOIIUX B ACIIMPAHTYPY

Ha BerynuTensHOM MCHBITAaHUM OyAayT 3aJaHbl BOIPOCHI MO BBIMTYCKHOM KBalW(UKAIIMOHHON
paboTe ¥ BONPOCHI U3 pasjesia, COOTBETCTBYIOIIErO HAIPaBIEHUIO Oyaymied Hay4HO-
HCCIIEI0BATEIbCKON AEATEIbHOCTH MOCTYAOLIETO.

Bonpocsl o BHINYCKHOH KBAJIH(PUKANMOHHOI padoTe (MarucTparypa uiu CiennaauTer)

1.

2.
3.

OCHOBHBIC TTOJI0XKECHUS.

HosusHa.
AKTyaJIbHOCTb.

Pasznen «XumMu4eckue HayKm»

1.

10.

I1.

12.

13.

OCHOBHBIE TIOJIOKEHHSI KJIIACCHUECKOW TEOPUUM XHUMHUYECKOro cTpoeHusd. CTpyKTypHas
dopmyna u rpad wmonexynsl. M3omepus. Kondopmamuum monexyn. CBsi3b CTPOCHUS U
CBOMCTB MOJIEKY.

Mexannueckass Moneib MoJeKyibl. [loTeHIManel MapHBIX B3aUMOAECHUCTBUU. MeToabl
MOJIEKYJISIPHOM MEXAHUKU U MOJIEKYJISIPHON JUHAMUKHU [PU aHAJIM3€ CTPOCHUS MOJIEKYII.
OO0mue TPUHIMIBI KBAaHTOBO-MEXAaHUYECKOTO  OMHCAHUS  MOJCKYISPHBIX  CHCTEM.
Crauuonapnoe ypasHenue Ilpenunrepa s cBOOOAHON MOJEKYNbl. AnuabaTuieckoe
npuOmmKeHne. DIEKTPOHHOE BOJTHOBOE YpaBHEHHUE.

[ToreHunanpHbIe KPUBBIE U MOBEPXHOCTU MOTEHIMAIBHOM sHepruu. Vx obmas cTpykrypa u
pa3nuuHble TUMBL. PaBHOBecHbie KOHUrypanud Momekyld. CTpyKTypHas H30MEpHsL.
Onruyeckue n30Mepsl.

Konebanus monekyn. HopmanbHbie KoeOaHMsI, aMIUTUTYABI M YACTOThI KOJICOAHUIA, YaCTOTHI
OCHOBHBIX KoJIeOaTeIbHBIX TiepexooB. Konebanust ¢ 00NIbIION aMIUTUTYIOH.

Bpamenue momnekyn. Pa3nuuHble TUNBI MOJIEKYJISIPHBIX BOJYKOB. BpaiiarenbHble YpOBHU
SHEPIUH.

DIEKTPOHHOE CTPOEHUE aTOMOB M MOJeKya. OTHOAIEKTPOHHOE MPUOIMKEeHHE. ATOMHBIC U
MOJIEKYJISIPHBIE OpOUTAIH. DNEKTPOHHbIE KOH(DUTYpauu 1 TepMbl aToMOB. [IpaBunio XyHaa.
ONEeKTpoOHHasi IUIOTHOCTh. PacrmpeneneHre 3JI€KTPOHHOW TUIOTHOCTH B JIByXaTOMHBIX
Mosiekynax. KoppensiuonHble opOuTaibHbie auarpammbl. Teopema Kymmanca. Tlpememns
MPUMEHUMOCTHU OJHOIEKTPOHHOTO TPUOINKCHHS.

WuTepnpeTanyisi CTpOCHHUS MOJIEKYJ Ha OCHOBE OpPOMUTAIBHBIX MOJENEH U HCCIeIOBAHUS
pacmpeneneHuss dIEKTPOHHOW TIOTHOCTH. JIOKanM30BaHHBIE MOJICKYISPHBIE OpOHTAIH.
['uGpuan3arusi.

DONeKTpOHHasi KOppesslus B aToOMax M MojeKkyiaax. Ee mposiBieHus B CBOMCTBAX MOJEKYII.
MeTton KOHPUTYpaITMOHHOTO B3aUMOICHCTBUSI.

[IpencraBnenus o 3apsAgax Ha aroMax M MOpsiAKax CBsi3ed. PaznuyHbie METOIbI BBIJCICHUS
aTOMOB B MoJeKysax. Koppessius JeCKpUNTOPOB 3JIEKTPOHHOIO CTPOEHUS U CBOMCTB
MoJIeKyll. IHIeKChl peakMOHHON criocoOHoCTH. Teopus rpaHUYHBIX OpOuTAaIeH.

Toueunsle rpynnsl CHMMETpUM MOJIEKy. [IoHsATHE O mpencTaBIeHUsIX TPy U XapaKkTepax
npenactaBieHuid. OOIKe CBOMCTBA CHUMMETPUHM BOJIHOBBIX (DYHKIUH W TMOTCHIIMATBHBIX
noBepxHocTeld Mojekyn. Kimaccudukanuss KBaHTOBBIX COCTOSHMII aTOMOB U MOJIEKYJI IO
CUMMETpPHUHU.

Brnussaue cumMMeTpuu paBHOBECHOW KOH(UTYpallMM siIEp Ha CBOWCTBA MOJEKYJI U HX
JUHAMHUYecKoe TMoBeaeHue. OpOuTanbHble KOPPENSIMOHHBIE nuarpamMmbl. CoxpaHEeHHE
OpOUTAILHON CUMMETPUU MPU XUMUYECKUX PEAKIIHIX.

JIMTIONIBHBIE MOMEHT U IOJIIPU3YEMOCTh MOJEKYJd. MarHuTHbeli MOMEHT W MarHUTHas
BocnipuuMuuBOCTh. Db dexter [llTtapka u 3eemanHa. MarHUTHO-pE30HAHCHBIE METObBI
HCCIIEIOBAHMS CTPOEHHUS MOJIEKYJl. XMMHYECKHUM CIBUL.
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OnTuueckue CHeKTpbl MOJIEKYIl. BeposTHOCTH NepexoioB U MpaBuiia 0TOOpa Mpu Mepexonax
MEXy pa3NnYHbIMU KBAHTOBBIMU COCTOSIHUSIMU MOJIEKyJ. CBA3b CHEKTPOB MOJEKYN C MX
crpoeHueM. OnpeneneHne CTPyKTYPHBIX XapaKTEPUCTUK MOJIEKYJ U3 CIIEKTPOMETPUYECKUX
JAHHBIX.

OCHOBHBIE ~ COCTaBJISIIOLIME  MEXMOJCKYISPHBIX  B3aUMOIEHCTBUH.  MomeKyisipHbIe
KOMILJIEKChI. BaH-nep-BaanbcoBbl Mosekynbl. Kiactepsl aroMoB u Monekyn. Bonoponnas
cBsA3b. CynepMOJIEKYJIbl U CYIIPaMOJIEKYIISIPHAS XUMMSL.

CrpoeHue MOJEKYl NPOCTBIX M KOOPAMHAILMOHHBIX HEOPraHMYECKUX COECIUHEHHM.
[TonusnepHble KOMILIEKCHBIE COe€AUHEHMs. CTPOEHHE OCHOBHBIX THUIIOB OPIaHMYECKHUX H
AJIEMEHTOpPraHn4Yeckux coequHeHnid. CoennHenus BritodeHus. [lonumeps! 1 OMONOIMMEpHI.
Kunxoctu. MraHoBeHHast U KosebarenbHO-yCpeAHEHHAs CTPYKTYpa KHUJIKOCTH. ACCOLUATHI U
KJIacTephl B JKUAKOCTAX. DImyKTyanuu M KoppensuuonHsle GyHKmuu. CTpyKTypa MpOCTBIX
xuakocred. PactBopsl HeannekTpoauToB. CTpyKTypa BOABI M BOAHBIX pacTBOpoB. CTpyKTypa
KUJKUX JIEKTPOIUTOB.

Munemioo6pazoBaHue 1 CTPOSHUE MULIEILIL.

Mesodassl. [lnactuueckne Kpuctamibl. JKuIKue KpUCTAIBI (HEMAaTWKH, CMEKTHKH,
XOJIECTEPUKH U IP.).

Oco0OeHHOCTH CTPOEHUS TOBEPXHOCTH KPHUCTAJUIOB U JKUAKOCTEH, CTPYKTypa IpaHULIbI
paszena KOHJIEHCHpOBaHHBIX (a3. Monekynbl W KiacTepbl Ha noBepxHocTU. CTpyKTypa
a7ICOPOITMOHHBIX CIIOEB.

MakpoCKONIM4YECKUE CUCTEMBI M TEPMOAMHAMHUUYECKMH METOJ MX ONHCaHUA. TepMuueckoe
paBHOBecHe cucTeMbl. Temreparypa. Paznuunsle mikansl TeMieparyp. TepmogunaMmuyeckue
napaMeTpsl. IHTEHCUBHBIE M SKCTEHCUBHBIE BEJIMUHMHBI.

26.00patumMble W HEOOpaTUMbIe TPOIECCHl M WX CBOWCTBA. YPaBHEHHUS COCTOSHHS.
VpaBHEHHE COCTOSHUS UACAJIBHOTO Ta3a, raza Ban-nep-Baanbca. Teopema o
COOTBETCTBEHHBIX COCTOSHMSIX M 0Omas mpoOinemMa ypaBHEHHUS COCTOSHUSA. BupuaibHble
YPaBHEHHUS COCTOSHUS.

Tennora u paboTsl paznuyHoro pona. Pabora pacmmpeHus A pa3IudHBIX MPOILIECCOB.
Pabora mwmkina Kapno. Jlemma Kapno. IlepBblif 3akoH TepMoAuHaMuKd. BHyTpeHHss
sHeprus. OHTanbnus. 3akoH lecca u ero cunenactBus. CTaHAapTHBIE COCTOSHUS U
CTaHJIapTHBIE TEIUIOTH XUMUUECKUX peakiuil. Ternorsl cropanus. TemnoTsl 00pa3oBaHMsL.
3aBUCHMOCTh TeIIOBOrO 3ddekra peakiuu or Temmeparypsl. Popmyna Kupxroddoa.
3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIEPaTypbl M pacdyeTbl TEIUIOBBIX 3((EKTOB PEeaKIMi.
Tabmuupl  cTaHAAPTHBIX TEPMOAMHAMUYECKMX BEJIMYMH M HUX HCIOJIb30BaHHE B
TEPMOJMHAMUYECKUX pacueTax.

BTtopoii 3ak0H TepMOIMHAMHKH W €ro paznyHbie (OPMYIUPOBKH. DHTPOMHS. YpaBHEHHUE
BTOPOI0 HayajJa TEPMOIMHAMMKH Ui OOpaTUMBIX M HEOOpaTHMMBIX IPOIIECCOB.
OO6ocHoBaHuUE BTOPOTO 3aKk0HA TepMonuHaMuKku. Teopema KapHo-Kiaysuyca.

OHTponus Kak (YHKUIUS COCTOSIHUA. VI3MEHEHHE SHTPOIUHU MpPU Pa3IHYHBIX MPOLECccax.
M3MeHeHne SHTPONMHU M30JIMPOBAHHBIX IPOLIECCOB M HampasieHue mnpouecca. llocrynar
[Inanka u abcomoTHast >HTponus BemecTB. CTaTHCTUYECKHH XapaKTep BTOPOTo 3aKOHA
tepMoanHaMuku. @opmyna bonpumana.

@dynnamentanpHble  ypaBHeHus [ub0ca. Xapakrepuctuueckue (GYHKUMH. DHEprus
I'enbmronbua, sneprus ['m66ca u ux cpoiicTBa. YpaBHeHus: Makcesuia. Mcnonb3oBaHue
ypaBHeHMI MakcBeia A1 BBIBOAA pa3IUYHbIX TEPMOIANHAMUYECKUX COOTHOILIEHUH.

CBsi3p  MeXJy KaJOpHUYECKUMH U TEPMOJMHAMHUYECKUMH NEPEMEHHbIMH. MeTobl
BBIUMCJIEHUSI JHTPONMM, BHYTPEHHEM OHHEpPIHM, DSHTAJIbIIUM, JHEPruM lempMmroibla H
sHeprun [nb6ca. VYcrmoBus paBHOBECHS M KPUTEPUU CaMONPOHU3BOJIBHOTO IPOTEKAHUSA
IPOILIECCOB, BHIPAXKEHHBIEC Yepe3 XapaKTepuCcTUUeCKHe (DYyHKIINU.

VYpaBHenue I'mO6ca-lI'enpmronsia u ero poiab B XxMMHU. PaboTa M TemioTa XMMHYECKOIO
nporuecca.
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®dynnameHTanbHble ypaBHeHUs [ M00ca 17151 OTKPBITHIX cUCTeM. XUMUYECKHUEe TOTEHIHAIbI,
X OIpEIEIICHUE, BBIUUCICHUE M CBOMCTBA. XUMHUYECKHNM MOTEHIMAJ WIACAIBHOIO U
HEWJeaJbHOr0 ra3oB. Metojn JieTydyecTd. PaznuuHble METOAB! BBIYMCIICHHS JIETYYECTH W3
OTBITHBIX JIaHHBIX.

PacTBopb! pa3znuuHbix Ki1accoB. Pasznuunbie criocoObl BEIpaXKEHHS cocTaBa pacTBopa. Cmecu
WJICAIbHBIX Ta30B. TepMOIMHAMUYECKHUE CBOMCTBA ra3oBbIX cMecel. ieanbHble pacTBOPHI
B Pa3IMYHBIX arperaTHbIX COCTOSHUAX U 00Illee YCIOBHE UCaTbHOCTH PACTBOPOB.
JlaBiieHrEe HACBHIIIEHHOTO Mapa *HUJAKUX PacTBOPOB. 3aKoH Payis u ero TepMoauHaMU4eCcKuil
BbIBOJ. HewpeanbHbie pacTBOpbl UM uX cBoiicTBa. Merton axkTtuBHOcTel. KoadduumeHTs!
AKTUBHOCTH U UX OIPEJIETICHHE 10 NMapIHaIbHBIM JIaBJICHUSIM BEILIECTB.

Cra"mapTHele COCTOSHMS NPU ONPENEICHUM XHUMHYECKUX IOTEHIIMAJIOB KOMIIOHEHTOB
pacTBopoB. CUMMETpUYHAsI U HECUMMETPHUYHAsl CUCTEMBI OTCUETA.

KonnurarusHbie CBOMCTBA pacTBOPOB. MI3MeHeHHEe TeMIiepaTyphl 3aTBEPICBAHNS PA3IMUHBIX
pactBopoB. Kpuockonuueckuil mMero[. 30HHas IUIaBKa U €€ IMPAKTUYECKHE MPUMEHEHMS.
OcMotnyeckue sBieHus. YpaBHeHue Bant-Todda, ero tepmoauHaMUyYecKuil BBIBOI H
obnacTh npuMenuMocTu. O0IIee pacCMOTPEHUE KOJUTUTAaTUBHBIX CBOMCTB PacTBOPOB.
TepmoauHamuueckas kiaccuukanus pacTBOpoB. DYHKIIMHM CMEIIEHUs ISl UACATbHBIX U
HeuiealIbHbIX pacTBOpoB. IIpenenbHo pa3daBIeHHbIE paCTBOPLI, aTepMajibHbIE, PETYISPHBIE,
CTPOTO pEryysipHbIE PACTBOPHI U UX CBOMCTBA.

[TaprmanbHbIe MOJIBHBIC BETUYHHBI M UX ONPEACIICHUE U3 OMBITHBIX JaHHBIX ISl OMHAPHBIX
cucteM. YpaBHeHus [ u66ca-/rorema.

PaBHOBecHe JXUIKOCTb-IIap B IByXKOMIIOHEHTHBIX CUCTeMaX. PaBHOBECHBIE COCTaBHBI IIapa U
KUAkocTH. 3akoH Payns-JlaneToHa. PasznuuHble BuAbl AvarpaMM COCTOSIHHS. 3aKOHbI
['n60ca-KonoBanosa. Paznenenue BemecTB MyTeM NEPEroHKU. A3EOTPONHBIE CMECH U UX
CBOMCTBA.

I'ereporennsie cucteMbl. [lonstue ¢asbl, KOMIOHEHTa, cTeneHu cBoOozabl. IIpaBuno das
['m60ca u ero BBIBOSI.

OAHOKOMITIOHEHTHbBIE CHUCTEMBI. J[MarpaMMbl COCTOSIHHS BOJbI, cepbl. Pa3oBbIe MEPEXO/bl
nepBoro pona, YpaBHeHue Kianeiipona-Knaysuyca M ero mpuMeHEHHE K pa3IMYHbIM
¢dazoBbIM TepexonaM MepBoro pona. PdazoBble NEPEXO/bl BTOPOro pojaa. YpaBHEHHE
OpeHdecra.

JIByXKOMIIOHEHTHBIE CHCTEMBI. Pa3nuuHble quarpaMMbl COCTOSIHUSL JBYXKOMIIOHEHTHBIX
CUCTEM U WX aHallu3 Ha OCHOBE mpaBuia a3. TpeXKOMIOHEHTHBIE CUCTEMBL. TpEeyrobHUKH
I'n66ca u Po3eboma. BzaumHas pacTBOPUMOCTh B CUCTEME TPEX KUIAKOCTEH.

3akoH JercTBus Macc. Mctopus ero OTKpbITUS M COBpEMEHHAs TPAKTOBKA. Pa3nuuHble BUJIbI
KOHCTaHT PABHOBECHS M CBS3b MEXAY HHMMH. XUMHUYECKas NepeMeHHas. XHMHYECKOe
paBHOBECHE B MJICAIbHBIX U HEHUJICAJIbHBIX CUCTEeMax. TepMoIuHaMUUECKUN BBIBOJ 3aKOHA
JICUCTBUS Macc.

Nzorepma Bant-Todpda. Wsmenenune sueprum [ubbca u sHeprum Ienpmronbua mnpu
XUMHYECKON peakuuu. TepmMoauHaMHuyecKass TPAKTOBKA TMOHITHS O XUMHUYECKOM CpOJICTBE.
[Mpunmun  beprio u obmacte ero mnpuMEHUMOCTH. PacdeTsl KOHCTaHT paBHOBECHUS
XUMUYECKUX  peakuuil ¢  HUCHOJb30BaHMEM  TalNMI  CTaHJAPTHBIX  3HAYCHHM
tepmoauHamudeckux (ynkuuid. [IpuBenennas sneprus [m66ca u ee UCHOIB30BAHHE IS
pacyeToB XMMUYECKUX PaBHOBECHIA.

Pacuera BbIXOAAa MPOAYKTOB XMMHUYECKUX PEAKIUN Pa3IMYHBIX TUIOB. BBIXOJbI MPOIYKTOB
MIPU COBMECTHOM MPOTEKAHWN HECKOJIBKUX XUMHYECKUX PEAKITUH.

3aBHCUMOCTb KOHCTAaHT PAaBHOBECHS OT TEMIIEPATypbl. YpaBHEHHS H300apbl U H30XOPHI
peakuuu; UX TepPMOIMHAMUYECKUH BBIBOJ. lcmosnp3oBaHue pa3nuyHbIX MPUOTMKECHUHA IS
TEIJIOEMKOCTEH peareHTOB IMpU pacdyeTax XHUMHUYECKUX PAaBHOBECUN TMpPU PA3THUHBIX
TeMIlepaTypax.

['ereporeHHble XUMUYECKHE PABHOBECUS M OCOOEHHOCTM HX TEPMOAMHAMHYECKOTO
ONUCAHUA.
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SABnenuss  amcopbumm.  AncopOeHT.  Ancopbar.  VYpaBHenue Ienpu. Koncranta
a7copOLMOHHOTO paBHOBecHs. YpaBHeHHE JIeHrMiopa, ero TepMOIWHAMUYECKUN BBIBOI U
YCJIOBHSI IPUMEHUMOCTH.

AncopOuusi. Ancopbent, ancopOar. Buaer ancopOumm. CTpykTypa MNOBEpPXHOCTH U
MOPUCTOCTh  aacopOeHTa.  Jlokanu3oBaHHas W JIeJIOKANM30BaHHAs  aJCcoOpOIMs.
MoHoMonekynngpHass W NOJIMMOJIEKYJsipHas —ajacopOuust. JlMHaMHuyeckuil —XapakTep
a7cOpOLIMOHHOTO PABHOBECHSI.

Wzotepmbl u wm300apbl  aacopOuuu. YpaBHenwe [enpu. KoHcranTa ancopOIHMOHHOTO
paBHOBecus. YpaBHeHue JI HrMropa. AncopOuusi U3 pacTBOpPOB. YpaBHeHHE bpyHayspa-
Owmerta-Temepa (BOT) mns monumonexkynsipHoit afcopOiuu. OmnpeneneHue IIIomaau
MOBEPXHOCTHU aJcOpOEHTA.

[ToBepxHocTh paznmena ¢(a3. CBoOomHas TOBEPXHOCTHAs JHEPTHUs, MOBEPXHOCTHOE
HATSDKEHUE, M30BITOYHBIE  TEPMOAMHAMHYECKHE (YHKIMHU TOBEPXHOCTHOTO  CJIOA.
N3meHeHne MOBEPXHOCTHOTO HATSDKEHMSI Ha TPAHUIE KUIKOCTh — Map B 3aBUCHUMOCTH OT
Temreparypsl. CBsi3b CBOOOIHOM MOBEPXHOCTHOM OJHEPrHUM C TEIUIOTON cyOnuManuu
(mpaBuiio Credana), MOyeM yIPYTrOCTH U APYTHMH CBOWCTBAMH BEIIECTBA.

Oddexr Pebunmepa: m3aMeHEHHE MPOYHOCTH U IUTACTUYHOCTU TBEPABIX TEN BCIEICTBUE
CHWDKEHUS WX TIOBEPXHOCTHOM SHEPTHH.

Kanunnspusle saBineHus. 3aBUCUMOCTb JaBICHHUS Mapa OT KPUBU3HBI TMOBEPXHOCTH
)KuakocTH. KanmuiuisipHass KOHJEHcamnus. 3aBUCUMOCTh PACTBOPHUMOCTH OT KPHBHU3HBI
MOBEPXHOCTH PACTBOPSIONIMXCS YacTull (3akoH ['u60ca-OctBanpaa-dpeitnanuxa).
MexaHnnueckoe ONMUCAaHHWE MOJEKYIsIpHOM cucteMbl. @DazoBbie [- wu[J-mpocTpaHCTBa.
Oyukuus pacrnpeaeneHus Makcpemia-bonbimana. Ee ucnonb3oBaHue [7si BBIYMCICHUS
CPEIHUX CKOPOCTEN U SHEPruil MOJIEKYJI B HACAIbHBIX ra3ax.

CraTucTuueckre CpelHue 3HAYEHUS MAaKpOCKOMMYECKHX BeiduurnH. AHcamb6mau ['ubOca.
Meton QyHKkuui pacnpeneneHus uisi KAHOHUYECKOTO0 U MaKpOKaHOHMYECKOro aHcaMmOIIeH.
OCHOBHBIE TIOCTYJATHI CTATUCTUYECKON TEPMOAMHAMUKH.

Kanonnueckass ¢ynkius pacnpeneneHuss [u66ca. CyMMa 10 COCTOSHUSIM — Kak
cTaTucTUYecKass Xapaktepuctudeckas ¢yHknus. CTaTUCTHUECKHE BBIPOKEHUS s
OCHOBHBIX TEPMOJIMHAMHYECKUX (YHKIUNA - BHYTPEHHEH SHEPTHH, IHTPOIUHU, DHEPTHUHU
I'enpmronsua u sueprun ['m60ca.

MonekynspHas cyMma IO COCTOSHHMSIM M CyMMa IIO COCTOSIHUSIM MAaKpOCKOITHYECKOH
cucreMsl. [loctynarenbHast cymma 1no coctosiHusM. COCTaBISIOME SHTPONUH, BHYTPEHHEN
SHEPrUH U TEIIOEMKOCTH, 00YCIIOBIEHHBIE TOCTYMATEIbHBIM IBUKCHUEM.

BpamarenbHass cymMMa 1O COCTOSHUSIM [UIsl JK€CTKOro portaropa. CocTaBisitomiue JJist
BHYTPEHHEH DSHEPIruM, TEIJIOEMKOCTH, SHTPOIHUHU, OOYCIOBJICHHbIE BpAaIlATEIbHBIM
JIBUJKEHUEM.

KonebarenbHas cyMMa 10 COCTOSHUSAM JJIi TaPMOHUYECKOTro ocuuiuisitopa. CocTapistoniye
BHYTPEHHEH DJHEPIrHH, TEIUIOEMKOCTH W OSHTPOINUHU, OOYCIOBIEHHBIE KOJIeOaTeIbHBIM
JBIDKEHUEM. ""3aMopoKeHHbIe" KoJieOaTeIbHbIC CTETIEHH CBOOOIBI M UX CBOMCTBA.

Pacuer KOHCTAaHT paBHOBECHS XUMHUYECKMX peaKIud B HJCAJIbHBIX Ta3aX METOJIOM
CTaTUCTUYECKON TEPMOIMHAMHUKHU.

Pacnipenenenne boze — OiHmrelina u ®epmu — [{upaxa. BelpoxkaeHHBII UA€aNbHBIN ras.
OnekTpoHel B MeTauiax. YpoBeHb @Pepmu. Crarucrtuyeckas Teopuss OWHIITEHHA
uacalbHOTO Kpuctamia, teopus Jlebas. Toueunsie nedeKThl KPUCTATUIMYECKUX DPELIETOK.
PaBHOBecHbIE W HepaBHOBECHbIE Me(eKkThl. BBIYMCICHHE CyMM 10 COCTOSHHUSM IS
KPHUCTAJIOB C Pa3IMYHBIMHU TOUEUHBIMH Jehekramu. Hectexnomerpudeckrue COeTUHEHUS
OCHOBHBIE TOJOXKEHUS TEPMOJMHAMHMKM HEPAaBHOBECHBIX mpouecco. JlokampHOe
paBHoBecue. Dnykryanuu. @Oyskius guccunauuu. [lotoku u  cuisl.  CKopocTh
MIPOU3BOICTBA PHTPONHHU. 3aBUCUMOCTh CKOPOCTH MTPOU3BOICTBA SHTPOIHUH OT 0OOOIIEHHBIX
noTokoB U cwil. CooTHomeHus B3auMHocTu OHcarepa. CTaliluoOHapHOE COCTOSIHUE CUCTEMBI
u Teopema [Ipuroxuna.
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XuMH4YecKass KHHETHKa - HayKa O CKOPOCTSAX M MEXaHM3MaX XUMHUYECKHX pPEaKIHi.
HecoorBeTcTBHE MEXaHU3MOB pEAKLUN U UX CTEXUOMETPUYECKUX ypaBHEHUN. MexaHusMm
paznoxenus N20, N20S5, cunre3a HBr u HI.

OcHOBHbIE MOHATHUS U 3aKOHBI XUMUYECKON KUHETUKU. OnpeeneHue CKOpoCTH XUMUYECKOM
peakuuun. Kunernueckue kpusble. Kunetndeckue ypaBHeHus. OrnpenesieHHE€ KOHCTaHThI
CKOpPOCTH U MOpsAJKa peakiuu. Peakiuu nepeMeHHOro nopsijaka U U3MEHEHHE IOpsJiKa B
XOJle peakIy Ha Mpumepe peakiuu odOpasoBanus HBr. MonekyiaspHOCTH 3eMEeHTapHbBIX
peaKuuid.

Kunernyeckuii 3akoH JeHCTBUS Macc M o0nacTe ero npuMeHuMocTH. CocraBieHHe
KMHETUYECKUX YpaBHEHHWH M W3BECTHOrO MexaHusMma peakuuu. [Ipsmas u oOparHas
3ala4 XMMHUYECKOM KHHETHKH. 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH OT TEMIIEpaTypshl.
VYpaBHenue Apenunyca. “OpdexTuBHas’” U “UCTUHHAS SHEPTrUU aKTUBALUH.

HeoOpatuMble peakuuu MmepBOro, BTOPOro U TPeThero mopsakoB. OmpenerneHne KOHCTaHT
CKOPOCTH M3 OIBITHBIX JaHHBIX. MeToabl ONpelesieHusl MOpsiKa peakmuu W BHJA
KMHETUYECKOTO YPABHEHUSI.

Crnoxnple peakuud. [IpuHIUN HE3aBUCUMOCTH JJIEMEHTApHBIX CcTaauil. MeTtoabl
COCTaBJICHHS KHHETHMYECKMX ypaBHeHUH. OOpaTuUMble peaklUuu MEepBOro MOpsaKa.
OmnpeneneHne 31€MEHTAPHBIX KOHCTAHT M3 ONBITHBIX AaHHBIX. llapamienbHble peakiuu.
[TocnenoBarenbHbIE peakMy Ha MpUMEpE ABYX HEOOPATUMBIX pPEakiuil MEepBOro MOPSIKaA.
Kunerndeckne KpuBble HAKOIIJIEHUS OTAEIbHBIX MPOTYKTOB.

Kunetnueckuii aHamu3 MpOLECCOB, MPOTEKAOIMX uyepe3 00pa3oBaHHE HMPOMENKYTOUHBIX
npoaykros. [IpuHiun kBazucranuonapHoctu bopenmreiina u 001acTh €ro NPUMEHUMOCTH.
OneMeHTapHbIe MPOLECCHl BO3ZHUKHOBEHUS, POIOKEHUS, Pa3BETBICHUS U OOpbIBA IIeTIEH.
Jnuna nenu. Pa3nuunbple MeToIbl pacueTa CKOPOCTH HEPa3BETBIEHHBIX LIEMHBIX PEaKIui.
[IpumeHeHne MeTona CTAllMOHAPHOCTH JUIsl COCTABJIEHUS KUHETUYECKUX YpaBHEHUM
HEpPa3BETBJICHHBIX LIEMHBIX peaKlMii Ha IpUMepe TEMHOBOro oopazoBanust HBr.
Pa3BeTBneHHble LienHbIe peakiuu. KuHeTndyeckue OCOOEHHOCTH PA3BETBIECHHBIX LIEMHBIX
peakuuil. [IpenenbHble SBIEHUS B Pa3BETBICHHBIX LEMHBIX PEAKLHUAX HA MPUMEPE PEAKIUU
okucieHusa Bomopona. IlomyoctpoB BocmuiameneHus. Ilepuon mHAyknuu. 3aBUCUMOCTD
CKOpPOCTH peaKIMM Ha HMKHEM IIpe/ieie BOCIUIAaMEHEHUs! OT JuaMeTpa cocyla U MPHUpOJIbI
€r0 NMOBEPXHOCTH.

IIpuMeHeHne MeTona KBa3WCTALMOHAPHBIX KOHIEHTPALMU [Jis ONWCAaHUS NPEaeiIbHBIX
ABJICHUI B OKPECTHOCTSAX MEPBOIO U BTOPOI'O MPEAEIOB BOCILIAMEHEHU. TEI0BOM B3phIB U
YCJIOBHS BOCIUIAMEHEHUS HA TPETHEM IIPEIEIE.

Teopust coymapeHuil. Ympyrue, HEympyrue, XuMUueckue coyaapenus. OOmee 4YuciIo
CTOJIKHOBeHUH. MHoxutenb bonbiMana. Yucno akTUBHBIX CTOJKHOBEHUM. CTepuyecKuid
dakTop. TeopeTnueckuii pacueT KOHCTAHThI CKOPOCTH OWMOJEKYISpHOH peakuuu.
[IpumeneHne Teopuu coymapeHUN K OMMOJICKYISPHBIM peakiusM. Teopusi coymapeHuil B
IIPUMEHEHNN K MOHOMOJEKYISIpHBIM peakiusam. Cxema JlunaemaHna u ee CONOCTaBICHUE C
ONBITHBIMU JaHHBIMU. [IprunHbl HETOUHOCTH cxeMbl JInHaemana. [lonpaBku XuHIenbByaa
u Kaccens. [lonsitue o reopun PPKM.

DOneMeHTapHble aKThl XMMHUYECKHX PEaKIUi W (PU3NYECKUN CMBICI SHEPrUM aKTHUBALUH.
IToBepXHOCTh NOTEHUMAIBHOW 3HEPrUM i1 B3aUMOJEWCTBUS TPEX aTOMOB BOAOPOJA.
ConocTaBiieHHe pe3yJabTaTOB MPUOIMKEHHBIX M TOYHBIX pPACYETOB IOBEPXHOCTHU
MOTEHIMAIBHON YHEPTUH ISl 3TOW CUCTEMBI.

Teopuss  mepexogHOro  COCTOSHUS  (aKTUBUpOBaHHOro  komiuiekca).  CBoiicTBa
AKTUBHPOBAHHOIO KOMILIEKca. CTaTUCTUYECKUI pacueT KOHCTAaHThl CKOPOCTH. OCHOBHBIE
JIOTIYIICHUsST TEOpUH AaKTUBUPOBAHHOTO KOMILJIEKCa M 00JacTb €ro MNpPUMEHUMOCTH.
TpancMUCCHOHHBIN KOYPPHUITHEHT.

TepMonMHAMUYECKUN ACTEKT TEOPUHM aKTMBUPOBAHHOIO KOMILUIEKCA. DHTPONUS aKTUBALIUH.
CooTHOIIEHNS MEXIYy OINBITHOM M MCTMHHOM »SHepruedl aktupauuu. OObsCHEHUE
“MOBBIIICHHBIX U “3aHWKEHHBIX 3HAYEHUH MPEAIKCIO-HEHIIMAIbHOTO MHOKUTEIIS.
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bumonekynsapueie peakuuu. Teopus aKTHBUPOBAHHOIO KOMIUIEKCA B TNPUMEHEHUH K
OMMOJNIEKYJIIPHBIM pEakLUsIM pa3IMyHOro THma. Teopus coygapeHHil B NPUMEHEHUU K
OuMonekynsapHbIM peakiusM. ComocTaBiieHHE pPe3yJlbTaToOB TEOPUH COYAAPEHUIN U TECOpUU
AKTHUBUPOBAHHOI'O KOMILIEKCA.

Tpumonexynspusle peakuuu. llpumeHeHHMe TeopuM aKTUBUPOBAHHOTO KOMILIEKCA s
OIMCAHUs TPUMOJIEKYJIPHBIX PEaKUUM C y4acTHEM OKCHJa a30Ta. Teopus coylapeHuil B
MPUMEHEHUU K TPUMOJICKYISIPHBIM peakuusM. ConocTaBleHUe pe3yabTaToB 00EHX TEOPHIl.
OnemeHTapHble (oTOXMMHUYECKHE Tpouecchl. DOTOXMMHUYECKHE aKTUBHbBIE YaCTHUIBI.
DKCHUMEepBl, IKCUILIEKCHl U UX CBOMCTBA. M3MeHeHue (M3MUECKHX U XUMHUYECKUX CBOWCTB
MOJICKYJT TIPH 3JICKTPOHHOM BO30yKIeHUH. KBaHTOBBIN BBIXOM. 3aKOH (POTOXUMHUYECKOMN
SKBUBaJEHTHOCTH OiHmTelHa-IlITapka. OmnpeneneHne KUHETUYECKUX IOCTOSHHBIX
(OTOXMMUYECKUX PEAKLUN METOAOM CTAllMOHAPHBIX KOHIIEHTPALHil.

Omnpenenenue karanuza. O0muMe NpUHIMNGI Katanu3a. Ponp katanusa B xumMuu. OCHOBHBIE
IIPOMBIIIUICHHBIE KaTaJIMTHYECKUE Tpouecchl. [IpuMepbl MeXaHM3MOB KAaTAJIUTUYECKHUX
MIPOLIECCOB.

Tomorennsiit karanu3. KucnorHo-ocHOBHOW Karanmu3. Kiaccudukaius peakiuii KUCIOTHO-
OCHOBHOTO Tumna. KnHeTHKa M MeXaHHU3M peakiHil CIeru(pUIecKoro KMCIOTHOTO KaTaau3a.
@YHKIMU KACIOTHOCTH ['aMMeTa U UX HCIIOJIB30BAaHUE NI BBIYMCIICHHS] CKOPOCTH PEAKLIUN
U KUHETHMYECKHX TNOCTOSHHBIX. KHHEeTHKa W MeXaHH3M peakIHil O0Ilero KHUCIOTHOTO
Karainusa. YpaBHEeHHE bpeHcTena M €ro MCIOJb30BAHME B KUHETHMKE KATAIUTUYECKUX
peakuuii. KoppensuMOHHBIE YpaBHEHMsI Il DHEPruil aKTUBALMM M TEIUIOT PEaKLHM.
VYpaBuenue CeMeHOBa B KMHETHUKE pPaIUKaNbHBIX peakmuid. Crenuduueckuid u oOmmid
OCHOBHOM KaTaJlu3, HyKIeO(OUIbHBINA U 3JEKTPOOUIBHBINA KaTaIu3.

Karanu3 KOMIIJIEKCHBIMU COEAVMHEHUSAMH MEPEXOAHBIX METAIOB. [OMOreHHBIE peakuuu
TMIPUPOBaHUS, HX KUHETHMKAa M MeXaHu3Mbl. KaraauTuueckoe OKHUCIEHHE 3TUIICHA
KOMIUIEKCHBIMH COEUHEHUSIMH MTAJIIaaus.

depmeHTaTUBHBIN Katanu3. OOlMe cBeleH!s] 0 KWHETUKE U MeXaHU3Max (hepMEeHTaTUBHBIX
peakuuil. [IpumMeHeHne NprUHNIKINA CTAMOHAPHOCTH ISl BBIYMCIIEHUS HAYaJIbHOW CKOPOCTH
TOMOT€HHOM KaTaJUTHUYECKOW pPEaKUMH C Y4YaCTUEM OJHOIO peareHTra. YpaBHEHHE
Muxasnuca — MenTaH. OrnpeneneHre KMHETUYECKUX MOCTOSHHBIX ATOTO YpaBHEHUS W3
OMBITHBIX JIaHHBIX.

I'eteporennsiii ananus. OnpeneneHne CKOPOCTU FeTEPOreHHON KATAIUTHYECKON PEaKIvu.
VYnenpHas M aTOMHas aKTMBHOCTb. SIBJI€HME OTpaBIEHHs KaTalu3aropoB. AKTMBHOCTb U
CEJIeKTUBHOCTh  Karanu3artopoB. Ponb  agcopOuMu B KHHETHKE  T'€TE€POr€HHBIX
KAaTaJIMTUYECKUX  pEeaKluil. OHeprus  aKkTUBAallMM  KaTAIUTUYECKUX  PEAKLMI.
HeonHOpogHOCTE NOBEPXHOCTH KaTaau3aropoB. HaHeceHHbIe KaTalin3aTopsl.

Meramnsl  kak  Karanausaropel.  Teopus  mynsrumieroB  bamanauna.  IIpuHnun
FeOMETPUYECKOTO W DHEPrUTUYECKOro COOTBeTCTBHSA. OOnacTb NPUMEHEHHUs TEOPHH
MynbTHILIETOB. HaHneceHnHble Karanuszartopbl. Teopusi akTHBHBIX aHcambieir KobGozesa.
OCHOBHBIE TPOMBIIUIEHHBIE KaTATUTUYECKHAE ITPOLIECCHI.

ITpenmert anekrpoxumun. OnpeneneHue TEOPETUUECKON JEKTPOXUMUH, €€ PA3/IEibl U CBI3b
C 3ajJjayaMu NPUKIATHOW 3ekTpoxumuu. OOmias XapakTepUCTHKA IEKTPOXUMHUYECKUX
MPOIIECCOB, UX crenn(puKa. XUMHUUECKUN U IMEKTPOXUMUYECKHI CIOCOOBI OCYIECTBICHUS
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIU.

PaBHOBecue B pacTBOpax 3JIEKTPOJIUTOB. Pa3BUTHE NIPEICTABICHUN O CTPOCHUH U CBOMCTBAX
PacTBOPOB AIEKTPOIUTOB. OCHOBHBIE MOJIOKEHUS TEOPUH AppeHnyca. DKCIIEPUMEHTAIBHOE
000CHOBaHME, HEAOCTaTKH HTOM Teopuu. Xumuyeckas teopus . Menneneesa. Mon-
JUIIOJIBHOE B3aUMOJICHCTBHE KaK OCHOBHOE YCIIOBHE TEPMOJMHAMHYECKOM yCTOMYMBOCTHU
pactBopoB  snekTponuToB. Llukn bopna-T'aGepa, cooTHOIIeHHE MeXay SHepruen
KPUCTAJUIMYECKOM pENIETKH W SHEPrHeM CoJbBaTallid HWOHOB. TepMOaMHaAMUYECKOe
OIMCaHUE NOH-UOHHOI'O B3aUMOJIEHCTBYS.
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[IpencraBnenuss Jlptonca 00 akTUBHOCTH M KOX(D(UIMEHTaX AKTHBHOCTH, HOHHBIE H
CpPEIHUE MOHHBIE BEIUYMHBI, CBA3b MEXAY HUMHU. OJEKTpPOCTaTHUYeCKas TEOpHUs
Jlebasi-I'tokkensi, oCHOBHbIE nomymieHus. [loreHmman u paamyc WMOHHOU cdepbl. Bpems
penakcanuy. YpaBHEHUS UId KOd(p@HUIMEHTa aKTUBHOCTU B MEPBOM, BTOPOM M TPETHEM
OpUOMMKEHUM  TEOpUH,  BbIBOA  ypaBHeHuMH.  ComlacoBaHME€ — pacueTHbIX U
HKCIIEPUMEHTAIBHBIX  BEIWYMH  KO3()(QUIIMEHTOB aKTMBHOCTH. TepMOIMHAMHYECKUE
CBOMCTBA HOHOB.

HepaBHOBecHbIE SIBIIEHHST B PAcTBOpax AJIEKTPOIUTOB. 3akoHbl Dapanes. YienbHas U
DKBHUBAJICHTHAs! 3JIEKTPOIPOBOAHOCTh. [IOABMIKHOCTDP MOHOB, 3aBUCHUMOCTb OT IIPUPOJBI
ANIEKTPOJIUTA, NPUPOJBI PACTBOPUTENS, TEMIIEpaTypbl M KOHLIEHTpalMHU. YpaBHEHUS
Konbpayma n On3arepa. Uucina nepeHoca u MeTo/bl Ux omnpenesneHus. Meroasl ['urropga u
JBWDKYIIEHCS TpaHUIBL. DIeKTpodopeTHUecknii u perakcauuoHHbI 3(PQeKTsr; d3PPeKrTs
Buna u J[leGas-PanpkeHrareHa. MexaHHU3M 3JIEKTPONPOBOAHOCTH BOAHBIX PacTBOPOB
KHUCJIOT W IIeso4yeil. DJIeKTPONpPOBOAHOCTh HEBOJIHBIX PAcTBOPOB, aCCOLMALIAA YaCTHLL.
[IpaBuno BanbaeHa.

VYcnoBus  ANEKTPOXMMHUYECKOTO PAaBHOBECHS Ha TpaHMuax pasgena ¢a3. Ilonarue
AIIEKTPOXMMHUYECKOTO MOTEHIMaNA. DIEKTPOAHBIN MMOTEHLNAJ, MEXaHU3Mbl BOSHUKHOBEHUS
CKauKa [OTEHIMajJa Ha TpaHUIle MeTaul — pacTBop. [lmoTHOCTh TOKa oOOMeEHa.
TepMmonuHaMuKa 31€KTpOAHOTO paBHOBecHs, popmyaa Hepuera. CTtannapTHBIN MOTEHIMAI.
JIBOMHOM 3IIeKTpUYECKUN CIIOW, MOJEIbHBbIE IpeacTaBiIeHUs o cTpykrype (I'enbmrossi,
I'yu- Yanmen-I'pam, Iltepn). SBnenus azacopOruu W mepe3apsaKd  JBOWHOTO
AIIEKTPUUECKOTO CIIOS.

ONEKTPOKAMIUIAPHBIE SIBJIEHUS, OCHOBHOE YPAaBHEHUE 2JIEKTPOKANWIIIPHOCTH, YPABHEHUE
Jlunmvana. EMKOCTB JBOMHOIO JJIEKTPUYECKOTO CJIOS, 3aBUCUMOCTH OT IIOTECHIHMAJIA
snektpona. Ilorennuman HyneBoro 3apsna. IIpoGrema aOCOMIOTHOrO HyJs HMOTEHIIMAJIOB.
Knaccudukanus >neKkTpomoB:  d7€KTpoasl 1-ro u  2-r0  poja, OKHUCIUTEIHHO-
BOCCTaHOBMTEJIbHBIE, Ta30BbIE, aMaJIbI'AMHBIE, HIOHCEJIEKTUBHBIE.

PaBHOBeCHbIE  AIIEKTPOXMMHYECKHE  LieNu, (uU3NyYeckas W  XUMHUYecKas TeOopuu
BosHUKHOBeHus1 OJJIC. TepmonuHamuka  rainpBaHuMYecKoro osnemeHta. llonsarue
MIOBEPXHOCTHOTO, BHEIIHETO M BHYTPEHHET0 IOTEHLIMAJIOB, pPa3HOCTH IOTEHIINAJIOB
lanbBanu u Bombsra. OOparuMmocTh 3nekTpoxuMudeckux ueneil. I[Ipobmema Bosbra.
Juddy3noHHBI TOTEHIIMAN, BOSHUKHOBEHHE, PacyeT, MMMMUHUpoBaHue. Kiaccudukanms
AIIEMEHTOB: XUMHMUYECKUE, KOHLIEHTPALMOHHbIE, aMajbraMuble, pusnueckue. Onpenenenue
(U3UKO-XMMUYECKUX  XapaKTepUCTHK  cucreM Ha  ocHoBe  u3Mmepenuit  OJIC:
TEPMOJMHAMUYECKHE (YHKIMH, KOHCTAHTHl PAaBHOBECHS, CpeIHHE MOHHbIE KOI(D(DUIIMEHTHI
akTUBHOCTH, pH pacTBopoB, uucia mnepeHoca. DJIEMEHTbl MHOIOpa3oBOro JeMcTBUS,
TEXHUUYECKHE XapaKTepUCTUKU. KHCIOTHBIE W ILIEIOYHBIE AKKYMYJATOpHL. ToIIMBHBEIE
AIIEMEHTBHI.

ITn0THOCTH TOKA KaK Mepa CKOPOCTH NIEKTPOJHOro mporecca. [lonspusanus a1eKTponoB U
IIEPEHAIIPSDKEHUE DIIEKTPOXUMHMYECKOro Ipouecca. CTaiuiHOCTB 3IIEKTPOAHOrO Ipouecca,
NOHATHE JUMUTHpYIOIeH cragud. JuddysnonHoe mnepeHanpspkeHne. MexaHU3Mbl
Macconeperoca: nuddysus, KouBekius U Murpaius. Juddy3noHHas KUHETHKA B yCIOBUAX
MOJIKYIISIpHOH  cTanmnoHapHOW  auddysuu. Ilotok auddys3um, ypaBHeHue @Duka.
[Ipenenbuble nudGy3uOHHBIE TOKH, 3aBUCHMOCTh OT KOHUeHTpauuu. Ilomsiporpadus.
DNEKTPOXUMHUYECKOE NIEPEHANIPSKEHUE, TEOPUS 3aMENJIEHHOTO pa3psaaa. Binusaue ctpoeHus
JIBOMHOTO 3JIEKTPUUYECKOTO €05 Ha 3JIEKTPOXUMUYECKYIO KHHETHUKY.

Koppo3us, KJaccudukanus. I'paBuMeTpHUECKUH, BOJIFOMOMETPUYECKUI u
AIIEKTPOXUMHUYECKUIT METOABl ONpPENENICHUsS CKOPOCTH KOPPO3UHU. IJIEKTPOXHMHUYECKas
KOpPPO3Hsl, MEXaHU3M KOPPO3HMH, CONPSIKEHHBbIE peakuuu. BomoponHas M KUCIOpOAHAs
Jenonsgpusanus, 3aBucuMocTh oT pH koppo3noHHON cpenbl. Koppo3us cmuiaBoB u
TEXHUYECKUX METauIoB. Teopusi JOKaIbHBIX 31eMEHTOB. CTalMOHApHBIA MOTEHUMAT U
KOppO3nOHHBIM TOK. Kopposuonusie muarpammbl. Juarpammer [lyp6e. Metonasl 3ammThl
METaJUIOB OT KOppo3uu. MHruouTops! koppo3uu. [ToHATHE 0 TACCUBHOCTH METAJIJIOB.
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