ITPOI'PAMMA BCTYIIUTEJIbBHOI'O HCIIBITAHUA
MO KOHKYPCHOM I'PYIIIE «®3®M XUMHUYECKUE HAYKHW»
JJIAA IHOCTYHAIOIIUX B ACIIMPAHTYPY

Ha BcTynutensHOM HCHBITAaHUM OyAyT 3aJaHbl BOIPOCHI MO BBIMYCKHOW KBaTH(PUKAIMOHHON
paboTe © BONPOCHl W3 paslenia, COOTBETCTBYIOLIETO HAMpaBICHUIO Oyaymied Hay4HO-
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH MOCTYIAOIIETO.

Bonpochl 10 BbINYCKHOH KBAJIM(PUKANMOHHOI padoTe (MarncTparypa ujiM cielHajuTer)

1.
2.
3.

OcHOBHBIE TOJIOKEHUSI.
HosusHa.
AKTYaIbHOCTb.

Pazgen «Xumuuyeckue HAyKW»

1.

10.

11.

12.

13.

OcCHOBHBIE IIOJIOKEHUS KJIACCUYECKOM TEOPUM XHMHUYECKOro cTpoeHMs. CTpyKTypHas
dopmyna u rpad monekynsl. M3omepus. Kondopmannu monexyi. CBsi3b CTPOCHHUS U CBOICTB
MOJIEKYIL.

Mexannueckass Mozaenb MoJIeKyibl. [loTeHnmanel mapHBIX B3auMOIEHCTBUI. Metoasl
MOJIEKYJISIPHOM MEXaHUKU U MOJIEKYJIIPHOW JTUHAMMKY MPU aHAJIU3E CTPOEHUS MOJIEKYIL.
OOume NpUHUMIOB KBAaHTOBO-MEXAHMYECKOI'O  ONUCAHHUS  MOJIEKYJSPHBIX  CHCTEM.
CraunonapHoe ypaBHeHue Illpeaunrepa nns cBoOOJHOM MoJekynbl. AnuabaTuueckoe
npubimxenue. DIeKTPOHHOE BOJIHOBOE ypaBHEHUE.

[ToTeHuManbHble KPUBBIE U TOBEPXHOCTHU MMOTEHIMAIBHON 3Heprun. Mx oOuias cTpykTypa u
pasnnyHble TuUmbl. PaBHOBecHble KoHpurypauuu wMojekyid. CTpyKTypHas H30Mepus.
Onrtuyeckre u30MepHhl.

Kone6anus monekyn. HopmanbHble kKosebaHus, aMIUIUTY/ bl M YaCTOThI KOJIEOaHUMH, YaCTOThI
OCHOBHBIX K0JieOaTeNIbHbIX Mepexo10B. Konebanust ¢ 60IbI10M aMIUIUTY10M.

Bpamenne mosnekyn. Pa3inuynble THIBI MOJIEKYJISIPHBIX BOJIYKOB. BpalaTesbHbIE YpOBHHU
SHEPIHH.

DJEeKTPOHHOE CTPOEHUE aTOMOB M MOjieKyd. OHO3IEKTPOHHOE NPUOIKEHNE. ATOMHBIE U
MOJIEKYJISIpHBIE OpOUTANIN. DNEKTPOHHBIE KOHPUTypauu 1 TepMbl aromoB. [Ipasuio Xynna.
ONEKTpOHHAas IUIOTHOCTb. PacmpeneneHne 3IIEKTPOHHOM IUIOTHOCTH B JIBYXaTOMHBIX
Mosiekynax. Koppensiuronnsle opOutanbHble auarpamMbl. Teopema Kynmanca. Ilpenenst
IPUMEHUMOCTH OJTHO3JIEKTPOHHOTO MPUOINKEHUS.

WuTepnperanysi CTpOSHHUsI MOJIEKYJI Ha OCHOBE OpOMTAJIBHBIX MOJENEH W HCCIeI0BaHUs
pacrpenesieHus] 3JIEKTPOHHON IUIOTHOCTH. JIOKaian30BaHHBIE MOJIEKYJSpHbIE OpOUTAIIH.
['uOpunuzanms.

ONEKTpOHHAs KOppeysiys B aToMax U MoJsieKynax. Ee mposBieHust B CBOWCTBAaxX MOJEKYIL.
Metoa KOH(GUTYpPaITMOHHOTO B3aUMOICUCTBHSI.

[TpencraBnenus o 3apsaax Ha aToMax M MOPsAKax CBA3eH. Pa3nuuHble METONBI BBIEICHUS
aTOMOB B MoJiekynax. Koppensiusi necKpUnTopoB 3JEKTPOHHOTO CTPOEHUS U CBOWCTB
MoJsekys. HaeKchl peakIMOHHON criocoOHOCTH. Teopust rpaHUYHBIX OpOHUTANIEH.

ToueuHble rpynnbl CHMMETPUU MoJieKyil. [loHATHE O mpeacTaBIeHusX TPyl U XapaKkTepax
npezcraBieHuid. OOIue CBOWCTBA CUMMETPHHM BOJHOBBIX (YHKUIMH W TMOTEHUHAIBHBIX
noBepxHocTed Monekyin. Knaccudukanus KBaHTOBBIX COCTOSIHHMII aTOMOB M MOJIEKYJ IO
CUMMETPUH.

BnusiHue cuMMeTpuu paBHOBECHOW KOH(MUIypaluu siiep Ha CBONCTBAa MOJEKYT U HX
TUHaMu4eckoe mnoBeneHne. OpOuTaiabHbIE KOppeNsUOHHBIe auarpammbl. CoxpaHeHue
OpOUTAILHON CUMMETPHUH MPU XUMUYECKUX PEAKIUAX.

JIMnonpHBIE MOMEHT M MOJIAPU3YEMOCTb MOJEKYJI. MarHuTHbBIE MOMEHT M MarHUTHas
BOCITpUUMYHNBOCTE. O dextor IllTapka m 3eemana. MarHUTHO-pE30HAHCHBIC METOJIBI
MCCIIEJOBAHMSI CTPOEHUS MOJIEKYJl. XMUMUYECKHUI CIIBUT.
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OnTHyueckue CreKkTpbl MOJIEKyIl. BeposTHOCTH Nepexo10B U MpaBuiia 0T0opa Mpu nepexoax
MEXy Pa3JIMUYHBIMU KBAaHTOBBIMU COCTOSIHUSMHU MOJIEKYJ. CBsI3b CIIEKTPOB MOJIEKYJN C MX
crpoenueM. OrpeesieHne CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYN U3 CIIEKTPOMETPUUYECKUX
JTAaHHBIX.

OCHOBHBIE  COCTaBISIIOIIME  MEXMOJIEKYJIAPHBIX ~ B3aUMOACUCTBUU.  MoseKyIspHbIe
KOMIUIEKChI. BaH-nep-BaajibcoBbl MoJieKysbl. Knactepel aromMoB U MoiieKyn. Bonoponnas
cBs3b. CynepMoJIeKysbl U CyIpaMoJIEKyJIsipHast XUMUSL.

CrpoeHrne MOJNEKya IMpPOCTBIX W KOOPAWHALMOHHBIX HEOPraHMYECKHX COEAMHEHUU.
[TonusnepHble KOMIUIEKCHbIE coeAuHEHUs1. CTPOCHHE OCHOBHBIX THIIOB OPraHUYECKHX M
3JIEMEHTOpPraHUUYeCKUX coefuHeHni. CoennHenus BkiatoueHus. [lonumepsl u Ononoanumepsl.
Kunkoctu. MruoBeHHast 1 KojiebaTeabHO-yCpeAHEHHAS CTPYKTYpa KUIKOCTH. ACCOLIUATHI U
KJIacTephl B XKUAKOCTAX. DIyKTyalluu U KOppesuoHHbIe GyHKIUU. CTPYKTypa MPOCTHIX
JKuakocren. PactBopsl HeanekTpouToB. CTPyKTypa BOJBI M BOAHBIX pacTBOPOB. CTpyKTypa
KUAKUX SJIEKTPOJIUTOB.

MurnennoobpazoBaHue U CTPOCHUE MUILIEIL.

Mesodasel. [lnactuueckue kpucramibl. JKuAKHE KPUCTAUIBI (HEMATHKH, CMEKTHKH,
XOJIECTEPUKHU U AP.).

Oco0OeHHOCTH CTPOEHUS! MOBEPXHOCTH KPHUCTALUIOB M JKUIKOCTEH, CTPYKTypa TpaHHIIbI
pas3zena KOHAEGHCUPOBAaHHBIX (a3. Mojekynsl U KiacTepbl Ha MmoBepxHocTU. CTpyKTypa
a7cOpOIIMOHHBIX CIIOCB.

MakpoCKOIIUYECKHE CUCTEMBl U TEPMOJMHAMUYECKUN METOJ MX OINHUcCaHus. TepMuueckoe
paBHOBecHe cucTeMsl. Temieparypa. Pasinunele mkansl temneparyp. TepMogunamuyeckue
napameTpbl. IHTeHCHBHbBIE U IKCTEHCUBHBIE BEJIMYUHBI.

26.00paTtuMble U HEOOpaTUMBIE TMPOIECChl M MX CBONCTBA. YPaBHEHUSI COCTOSHHUSL.
VYpaBHEHHE COCTOSHMS HJealbHOro rasa, rasa Ban-mep-Baanbca. Teopema o
COOTBETCTBEHHBIX COCTOSHUSX M 00mias mpobiiemMa ypaBHEHHS COCTOSHHS. BupuambHbe
YpaBHEHUS COCTOSIHUS.

Termmora u paboTel pasznuuHoro poxa. Pabora pacmmpeHus A pa3IM4HBIX IMPOIECCOB.
Pa6ora nukia Kapno. Jlemma Kapno. [1epBbiii 3ak0H TepMOIMHAMUKY. BHYTpeHHsS SHEPTUS.
Onranbnus. 3akoH I'ecca u ero cienctBus. CTaHIApTHBIE COCTOSHUS U CTaHJapTHBIE
TEIUIOThI XUMHUYECKUX peakuuil. TemnoTsl cropanus. TemioTsl 00pa3oBaHusl.

3aBucMMOCTh TeruioBoro 3ddekra peakuuu oT Temmeparypsl. Dopmyna Kupxroddoa.
3aBUCUMOCTh TEMJIOEMKOCTH OT TEMIIEepaTypbl M pacyeTbl TEIUIOBBIX 3(PQPEKTOB peaKIUi.
TaOmuipl CcTaHAAPTHBIX TEPMOJMHAMUYECKMX BEIMYMH W HUX HCIOJb30BaHHE B
TEPMOJMHAMHYECKHUX pacyeTax.

Bropoii 3ak0oH TepMOJIMHAMUKU U €T0 pazIuyHble GOPMYIUPOBKU. DHTpONUS. YpaBHEHUE
BTOPOI0 Hayajia TEPMOJMHAMUKH [Tl 0OpaTUMBIX U HEOOPaTUMBIX MpolieccoB. O60CHOBaHUE
BTOPOTO 3aKOHa TepmoanHaMuku. Teopema Kapno-Knaysuyca.

OHTponMs Kak (QYHKUIUS COCTOSIHUA. V3MeHeHHe SHTPONHUM MpU Pa3In4HbIX MPOLECcCax.
V3MeHeHne 3HTPONUK HM30JMPOBAHHBIX MPOIECCOB M HalpaBieHue mporecca. [locrynar
[Tnanka u abcontoTHas SHTponus BemecTB. CTaTUCTUYECKMH XapakKTep BTOPOTO 3aKOHA
TepmonHamMuku. @opmyia bosbimana.

@yHnameHTanbHble  ypaBHeHMs [m06ca. Xapakrtepuctuueckue (QYHKUUMU. OHEprus
['enpmronbia, sHeprus ['m66ca u ux cBoiicTBa. YpaBHeHuss MakcBemia. Mcnonb3oBaHue
ypaBHeHUI MakcBesuia Ui BbIBOJIa PA3JINYHBIX TEPMOJINHAMUYECKUX COOTHOILIEHUH.

CBsi3pb MeXAYy KaJOpPUYECKUMHU U TEPMOAMHAMUYECKUMHU MEPEeMEHHBIMH. MeToabl
BBIUMCJIEHHSI SHTPOIIMH, BHYTPEHHEN dHEPIUH, SHTAJIBIINU, SJHEPTUHU | €IbMIoblia U SQHEPTUU
['n06ca. YcnoBusi paBHOBECHS U KPUTEPUU CaMOIIPOU3BOJILHOTO MPOTEKAHUS MPOIECCOB,
BBIpQ)KEHHBIE Yepe3 XapaKTePUCTHUECKUE PYHKITUH.

VYpaBuenne ['ub6ca-I'enpmronsiia u ero poibp B XuMuu. PaboTta U Temgora XUMHUYECKOTO
nporecca.
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OyHnameHTanbHble ypaBHeHUs ['100ca sl OTKPBITBIX CUCTEM. XHUMHUYECKHE MMOTEHIIUAIIBI,
X OIpPENEJEHUE, BBIUKMCICHUE W CBOMCTBA. XHMHUYECKUMH MOTEHIMAT HWICAIbHOIO U
HenJeanbHOro razoB. Meron nerydectu. Pa3znuuHble METOAbI BBIUMCICHUS JIETy4ECTH W3
ONBITHBIX JIAHHBIX.

PacTBopbI pa3nnyHbix KiaccoB. Pasnuynbie criocoObl BeIpaskeHuUsl cocTaBa pactBopa. Cmecu
UJCAIbHBIX Ta30B. TepMoaMHAMUYECKHE CBOMCTBA Ira30BbIX cMecel. M ieanbHble pacTBOPHI B
pa3IMYHBIX arperaTHhIX COCTOSHUSX U o0lIee yCIIOBUE H1€aIbHOCTH PACTBOPOB.

JlaBieHrEe HaCBIIEHHOIO NIapa )KUJIKUX PAacCTBOPOB. 3aKOH Payis u ero repMoJuHaMUUECKHU
BBIBOJ. HewjeanbHble pacTBOphl M MX CBOWMCTBAa. Meton aktuBHOCTEeH. KoadduimeHTs
AKTUBHOCTH U UX OIPEJEICHUE N0 NMapIHaIbHbIM JaBICHUSM BEILLECTB.

Cra"papTHblE COCTOSIHUSL IPU OINPEACICHUH XUMHUYECKHX MOTEHLIHAIOB KOMIIOHEHTOB
pacTBopoB. CUMMETpPUYHAS U HECUMMETPUYHASI CHCTEMBI OTCUETA.

Konnuraruabie CBOMCTBA pacTBOPOB. M3MeHeHNe TeMIiepaTypbl 3aTBEPAEBAaHUS PA3INYHBIX
pactBopoB. Kpuockonuueckuii meToq. 30HHas IUIaBKa U €€ MPAKTUYECKUE MPUMEHEHMS.
OcMoTnyeckue siBiieHus. YpaBHeHue Bant-I'odda, ero TepmomumHaMu4ecKuidl BBIBOA U
obmacts mpumMeHnMocTu. O611Iee pacCMOTPEHHE KOJUTUTaTUBHBIX CBOMCTB PacTBOPOB.
Tepmoannamuueckas knaccuduxaius pactBopoB. OyHKIKUK CMEUIEHUS IS UACATbHBIX U
HeuieaIbHBIX pacTBOPOB. [IpenenbHo pazbaBieHHbIE paCTBOPHI, aT€pMaNIbHbIE, PETYIISIPHBIE,
CTPOrO peryisipHble pacTBOPBI U UX CBOMCTBA.

[TapumranbHbIC MOJTBHBIC BETUYHHBI U UX OINPEICICHUE U3 OMBITHBIX JAHHBIX JJIsi OMHAPHBIX
cucteMm. YpasHenus [' u60ca-/{rorema.

PaBHOBecue xKUAKOCTb-TIAp B ABYXKOMIIOHEHTHBIX CUCTEMax. PaBHOBECHbIE COCTaBbI apa U
Kuakoctu. 3akoH Payns-JlaneroHa. Pa3znuunble BUIBI JUarpaMMm COCTOSIHUSA. 3aKOHBI
['n66ca-KonoBanoBa. Pa3nenenue BemecTB MmyTeM MEPETOHKH. A3EOTPONHBIE CMECH U HX
CBOMCTBA.

['ereporennsie cucremsl. [lonsTHe Qas3pl, KOMIIOHEHTa, cTeneHn cBoOonbl. [IpaBuio a3
I'n60ca u ero BBIBOJI.

OJHOKOMITOHEHTHBIE cUCTEMBI. JluarpaMMbl COCTOSIHUSL BOJIbl, cepbl. Da3oBble MEPEXO/Ibl
nepBoro poja, YpasHeHue Kianeiipona-Knaysuyca um ero npuMeHEHHE K pPa3IMYHbIM
¢dazoBbIM mepexonaM mnepBoro pona. das3oBble mepexoabl BTOPOro poaa. YpaBHEHUE
OpeHdecrTa.

JIByXKOMIIOHEHTHBIE CHUCTEMBI. Pa3nuuHble AuMarpaMMbl COCTOSIHUSI JIBYXKOMITOHEHTHBIX
CUCTEM U UX aHalli3 Ha OCHOBE MpaBmia (a3. TpeXKOMIIOHEHTHBIE CUCTEMBI. TpeyroabHUKN
I'n66ca u Pozeboma. B3anmHas pacTBOPUMOCTb B CUCTEME TPEX KHUJIKOCTEH.

3akoH aeicTBus Macc. MicTopust ero OTKpbITUSA U COBPEMEHHAs TPAKTOBKA. PaznmuyuHblie BUAbI
KOHCTaHT PaBHOBECHSI U CBSA3b MEXKIYy HUMHU. XHMHUYECKas IEpeMEHHas. XUMHUYECKOoe
paBHOBECHE B UACAIbHBIX U HEUJCANbHBIX CUCTEMax. TepMOIUHAMUYECKHUI BBIBOJ 3aKOHA
JIEUCTBHS Macc.

N3orepma Bant-T'odda. M3menenue sueprum I'mb66ca um sHeprum ['enbmronblia npu
XUMHUUYECKON peakuuu. TepMonnHaMuyeckasi TPaKTOBKa MOHATHS O XUMUYECKOM CPOJICTBE.
[Mpunmun beptino u ob6racT ero mnpUMEHUMOCTH. PacyeThl KOHCTaHT pPaBHOBECHUS
XUMHYECKMX  peaklUMid ¢  HUCHOJIb30BaHMEM  TaOJMI  CTaHJApTHBIX  3HAYEHUU
tepMmoanHamuueckux ¢GyHkiuil. [IpuBenennas sHeprusi ['m66ca u ee ucronb3oBaHUE IS
pacueToB XMMUYECKUX PaBHOBECHH.

Pacuera BbIXOJa MPOAYKTOB XUMHUYECKUX PEAKIUN PAa3IMUHBIX TUIIOB. BBIXObI TPOIYKTOB
MIPU COBMECTHOM MPOTEKAHUH HECKOJBKUX XUMUUYECKUX PEAKIIAMN.

3aBHCHMOCTh KOHCTAHT PAaBHOBECHS OT TEMIEpaTyphl. YpaBHEHUS H300apbl U H30XOPHI
peaxkuu; uX TepMOJUHAMUYECKUH BbIBOA. Vcronb30oBaHME pa3IMYHbIX MPUOIMKEHUN I
TEIJIOEMKOCTEN pEareHTOB IMpH pacyeTaX XUMHUYECKMX PABHOBECHM NPH Pa3IUUYHBIX
TeMIepaTypax.

['eTeporeHHble XWMHUYECKHE pAaBHOBECHUS M OCOOEHHOCTH HX TEPMOAMHAMHUYECKOTO
OTMCAHUS.
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SABnenus aacopbmuu. Ancopbentr. Apacop6ar. YpaBuenme I'enpu. KoHcranra
ancopOLMOHHOTO paBHOBeCHs. YpaBHeHHE JIGHrMIOpa, ero TepMOAMHAMHYECKUN BBIBOJ U
YCIJIOBHSI IPUMEHUMOCTH.

Ancopbuus. AncopOent, ancopOar. Bumer ancopOrun. CTpykTypa NOBEPXHOCTH U
nopuctocth  aacopbenrta. JlokanuzoBaHHassh W JENIOKAIM30BaHHAs  ajcopOLMs.
MoHOMONEKyIIpHasl ©  TMOJUMOJIEKYJsipHas — aacopOums. JlMHaMu4eckuid  XapaxTep
a7cOpOLIMOHHOTO PAaBHOBECHS.

W3otepmbl U wm300apbl aacopbuuu. YpaBHenme [enpu. KoHcranTa aacopOUMOHHOTO
paBHOBecus. YpaBHeHue JI3Hrmiopa. AnmcopOumsi U3 pacTBOpoB. YpaBHeHUEe bpyHayspa-
Owmera-Temnepa (BOT) ana nonumonexkynsipHoi azacopouuu. OmnpenerneHue IIIomaau
MOBEPXHOCTH a/IcCOpOEHTA.

[ToBepxHocTh paznmena ¢a3. CBoOoxHas TOBEPXHOCTHAs JHEPIUs, IOBEPXHOCTHOE
HaTsDKEHHE, U30bITOYHbIE TEPMOJUHAMUYECKHE (YHKIIMH TOBEPXHOCTHOTO ciiosi. I3MeHeHue
MIOBEPXHOCTHOI'O HATSDKEHUS HA TPaHMIIE KUIKOCTh — I1ap B 3aBUCUMOCTH OT TEMIIEPATYPHI.
CBs13b CBOOOIHOM MTOBEPXHOCTHOM PHEPTUU € TEIIOTOW cyOsmmanuu (nmpasmwio Ctedana),
MOJ1yJIEM YIIPYTrOCTH U APYTUMHU CBOMCTBAMMU BEILLECTBA.

Oddext Pebunnepa: u3MeHeHHE NMPOYHOCTH M IJIACTUYHOCTU TBEPIBIX TENl BCJIE/ICTBUE
CHI)KEHHUSI X TIOBEPXHOCTHON SHEPTHH.

Kanwmsipasie siBiieHus. 3aBUCUMOCTb JaBJIEHUS apa OT KPUBU3HBI TOBEPXHOCTH KUKOCTH.
KanumnsipHass koHzaeHcanus. 3aBUCUMOCTb PAacTBOPUMOCTH OT KPHUBH3HBI IOBEPXHOCTU
pactBopstonxcs yactuil (3akoH ['n66ca-OctBanbaa-OpelHmmxa).

MexaHnnyeckoe omnucaHue MoJIeKyJsipHOM cuctembl. PaszoBele I'- m [J-mpoctpaHcTBa.
Oyukuus pacnpeneneHuss MakcBemna-bonbumana. Ee ucnonbs3oBaHue A BBIUKCICHUS
CPEIHMX CKOPOCTEM M SHEPTUM MOJIEKYJ B UACAIBHBIX I'a3ax.

CratucTuyeckre cpeHHE 3HAUYeHHsS MaKpOCKONMMYECKUX BenuuuH. AHcamOnu ['mbbca.
Meton (GyHKIMIA pactipeneneHus Uit KAHOHMYECKOTO M MaKPOKAaHOHHYECKOTO aHCaMOIIeH.
OCHOBHBIE TIOCTYNAThl CTATUCTUYECKON TEPMOJIMHAMUKHU.

Kanonuueckast ¢yHkius pacnpeneneHuss [ub6ca. CymMma TI0 COCTOSHHSM — Kak
CTaTHCTUYECKas Xapakrepuctuuyeckas ¢yHkius. CTaTUCTUYECKUE BBIpOKEHUS s
OCHOBHBIX TEPMOJMHAMUYECKUX (QYHKIUI - BHYTPEHHEW HHEPrUM, IHTPONHHU, SHEPTUU
I'ensmrombia u 3Hepruu ['udoca.

MornekynsipHas cymMMa IO COCTOSHUSIM U CyMMa IO COCTOSIHUSIM MaKpOCKOIIMYECKOM
cuctemsl. [ToctynarensHas cymma 1o coctossHUsIM. COCTaBISAIOIIUE YSHTPOIMH, BHYTPEHHEN
SHEPrUH U TEIIOEMKOCTH, 00YCIIOBIEHHbIE MOCTYNATEIbHBIM ABUKEHUEM.

BpamarenpHas cyMMa IO COCTOSHUSM JUISL KECTKOro potaropa. CocTaBisioniye ams
BHYTPEHHEH JHEpPruM, TEIUIOEMKOCTH, JSHTPONUHU, OOYCJIOBJIEHHBIE BpalllaTelbHbIM
JBUKEHUEM.

KonebaTenbHas cymma Mo COCTOSIHUSAM JUIsl TapMOHUYecKoro ocuuuiatopa. CocraBisionuye
BHYTPEHHEH SHEpruM, TEIMIOEMKOCTH W SHTPONHUH, OOYCIOBJIEHHBbIE KojeOaTeabHbIM
JBUXKEHHEM. "3aMopokeHHbIe" Koe0aTeIbHbIE CTETIEHN CBOOOABI M UX CBOWCTBA.

Pacyer KOHCTaHT paBHOBECHS XMMHMYECKMX pEakUMid B HACAIbHBIX Ta3ax METOA0M
CTaTUCTUYECKON TePMOIUHAMUKHY.

Pacnpenenenne bose — OiiHmreitna 1 @epmu — Jlupaka. BeIpoxkIeHHBIN HUIcanbHbIA Tas3.
DIIEKTPOHBI B MeTasuiax. Y poBeHb Pepmu. CraTucTrueckas Teopusi DUHIITENHA UI€ATTBHOTO
Kpucrtamia, reopus [ledas. Toueunslie AeeKThl KpUCTAIUIMYECKHUX pelieTok. PaBHOBECHbIE U
HEpaBHOBECHbIE Jae(eKThl. BbluMclieHne CcyMM 10 COCTOSIHMSIM IS KPHUCTalIoB C
pa3IMYHBIMU TOYEYHBIMU AedekTamu. HecTtexuomeTpuieckrue COeMHEHUS

OcHOBHBIE TIOJIO)KEHUS TEPMOJAMHAMUKH HEPaBHOBECHBIX IpolieccoB. JlokanbHOE
paBHOBecue. dnykryanuu. @yHkuus auccunanuu. [Toroku u cunbl. CKOpocTh MPOU3BOACTBA
SHTPONUU. 3aBUCUMOCTh CKOPOCTH ITPOU3BOJICTBA SHTPOIUHU OT 00O0OIIEHHBIX TOTOKOB U CHJI.
CootHomenusa B3aumHocTH OHcarepa. CTalMOHapHOE COCTOSHUE CHCTEMBI M TEOpeMa
[IpuroxuHa.
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XrUMHYeCKasi KUHETHKAa - HayKa O CKOPOCTSAX M MEXaHM3MaX XHMHUYECKUX PEaKLMM.
HecoorBeTcTBHE MEXaHU3MOB pEakUMil U UX CTEXUOMETPUYECKUX ypaBHEHUH. MeXaHu3Mm
paznoxenuss N20, N20S5, cunreza HBr u HI.

OcHOBHbIE IOHATHUSA U 3aKOHBI XUMUYECKOM KUHETUKH. OIpesiereHre CKOPOCTH XUMUYECKON
peakuuu. Knnernueckue kpusble. KnHermdeckue ypaBHeHus. OnpeneneHHe KOHCTaHTBI
CKOPOCTH U IOpsAAKA peakuuu. Peakuiny nepeMeHHoro nopsiika 1 “3MEHEHHE IIOPsIKa B X01e
peakuMM Ha npuMmepe peakuuu ooOpasoanus HBr. MouekylsspHOCTb 3J€MEHTapHBIX
peaKuui.

Kunernueckuil 3akoH peiicTBus Macc U oOmacth ero mnpumeHumoctd. CocraBieHue
KMHETHYECKUX YpaBHEHUH I U3BECTHOTO MexaHu3Ma peakuuu. [Ipsmas u oOpaTHas 3agauu
XUMHUYECKON KMHETHKH. 3aBUCHMOCTb KOHCTAHTBI CKOPOCTH OT TEMIIEPATYpbl. Y PaBHECHHE
Apennyca. “DddexTruBHas” U “UCTHHHAS SHEPTUH AKTUBAIUH.

HeoOpaTuMble peakuuu MepBoro, BTOPOro U TPEThero nopsaakoB. OnpeneneHne KOHCTaHT
CKOPOCTH H3 OIBITHBIX JaHHBIX. MeToAbl OIpeieseHus IOpsAAKa pPEeakUuu U BUIA
KHHETUYECKOI0 YPAaBHECHHS.

Crnosxnble peakuu. [IpuHIMIT HE3aBUCUMOCTH 3IEMEHTAPHbIX CTauil. MeTo bl cocTaBlIeHUS
KUHETHYECKUX ypaBHeHMH. OOpaTuMble peakiuu IepBoro mnopsaka. OmnpeneneHue
QJIEMEHTApHBIX ~ KOHCTaHT M3  ONBITHBIX  JaHHbIX.  [lapayuiensHble  peakUuu.
[TocnenoBarenbHble peakMy Ha MPUMEpPE JBYX HEOOpPATHMBIX PeaklUil IEepBOro MopsaKa.
Kunetndeckue KpuBble HAKOIUIEHUS OTIEIbHBIX IIPOILYKTOB.

Kunetnueckuil ananus MpoueccoB, NMPOTEKAIOLIMX 4Yepe3 00pa3oBaHHME HPOMEKYTOUHBIX
npoaykToB. [IpuHImn kBa3ucTanmoHapHocT boeHmTeiHa 1 06J1acTh €ro MPUMEHUMOCTH.
DreMeHTapHble MPOLECChl BOSHUKHOBEHMSI, MPOJIOJDKEHUS, Pa3BETBICHHUS U OOphIBA IIeTIEH.
Jnuna nenu. PaznuyHble METOIBI pacdyeTa CKOPOCTH HEPA3BETBIICHHBIX LEIHBIX PEAKLUN.
[IpumeHeHHe MeTOAa CTALMOHAPHOCTH MJI COCTAaBJICHHUS KUHETUYECKMX YpaBHEHHMU
HEpPa3BETBJIICHHBIX LIEMTHBIX pPEaKlMii Ha IpUMepe TeMHOBOro oopazoBanus HBr.
Pa3BeTBieHHbIe LienHble peakiuu. KuHeTndyeckne OCOOEHHOCTHM pPa3BETBICHHBIX LIEMHBIX
peakuuil. [IpenenbHple sSBIEHUS B Pa3BETBICHHBIX LIEMHBIX PEAKIUAX HA MPUMEPE PEAKLUN
okucieHusa Bogopona. IlomyoctpoB BocmuiameHenus. llepmon mHAaykuuu. 3aBUCUMOCTH
CKOPOCTH PEAKLIMH Ha HUYKHEM MpeJIesie BOCIUIAMEHEHHUs OT AUaMETPa COCY1a U IPUPOBI ETO
MIOBEPXHOCTH.

[IpumMeHeHre MeTolla KBAa3WUCTAllMOHAPHBIX KOHILIEHTPALMKA Ul OINMCAHUS IPEIEIIbHBIX
ABJICHUM B OKPECTHOCTAX IIEPBOT0 U BTOPOIO MPEIEIOB BOCILIAMEHEHU. TEIIoBO! B3pbIB U
YCJIOBHS BOCIUIAMEHEHUS HA TPETHEM MpEJIEe.

Teopuss coynapenuil. Ympyrue, Heynpyrue, xumuyeckue coynapeHus. OOmee YHUCIO
CTOJNKHOBeHUH. MHoxuTens bonbimana. Uncno akTUBHBIX CTOJKHOBeHUH. Crepuueckuit
dakTop. TeopeTnueckuii pacuyeT KOHCTAHTBI CKOPOCTH OHMMOJIEKYJIIPHOM peakKluu.
[IpumeHeHre TeopuH COydapeHUl K OMMOJEKYJISpPHBIM peakuusiM. Teopus coynapeHuil B
IIPUMEHEHUN K MOHOMOJIEKYJISIpHBIM peakuusM. CxeMa JIMHIeMaHa U €€ CONOCTaBICHUE C
ONBITHBIMU JTaHHBIMU. [IpnunHbl HeTOUHOCTH cXembl JInHaeMana. [TonpaBkn XuHensByaa
u Kaccens. [Tonstue o reopun PPKM.

DOneMeHTapHble aKThl XMMHUYECKUX peakuuid U (U3NYECKUN CMBICI HHEPrHMH aKTHUBALIUU.
[ToBepXHOCTh TNOTEHLMAIBHOM 3HEPIUU JUIsl B3aUMOJEHCTBUS TPEX AaTOMOB BOJOPOJA.
ConoctaBneHue pe3yslbTaTOB MPUONMIKEHHBIX M TOYHBIX pPAacyeTOB IOBEPXHOCTH
NOTEHLUAIBHON PHEPTUH JUISL 3TOU CUCTEMBI.

Teopuss  mepexoAHOro  COCTOSHUS  (aKTUBMpOBaHHOro  Komruiekca).  CBoiicTBa
AKTUBUPOBAHHOI'O KOMIUIeKca. CTaTUCTUYECKUI pacdeT KOHCTaHTBI CKOPOCTH. OCHOBHBIE
JOTYIIEHUST TEOPUH aKTHUBHUPOBAHHOTO KOMIUIEKCA U 00JacTh €ro MNpUMEHHUMOCTH.
TpancMuccuoHHbIH K03 PHUIHEHT.

TepMoIMHaMHUYECKUI aCIIEKT TEOPUHM aKTUBUPOBAHHOTO KOMILJIEKCA. DHTPOINMS aKTUBALINU.
CooTHOILIIEHNsT MEXIy OIBITHOM M MCTUHHOM »Heprued aktuBanuu. OObsICHEHHE
“NOBBIIICHHBIX M ““3aHMKEHHBIX 3HAYEHHU NMPEIIKCIIO-HEHIUAIBHOIO MHOKHUTEIIS.
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bumonekynsapusle peakuuu. Teopuss aKTUBUPOBAaHHOIO KOMIUIEKCA B IPUMEHEHUH K
OMMOJNICKYISPHBIM PEAKIUSIM PA3IUYHOTO THUIA. Teopus COyIapeHHid B MPUMEHEHHH K
OMMOJIEKYIApHBIM peakiusiM. CornocTaBieHUue pe3yIbTaTOB TEOPUU COYNAPEHUN U TeOpUu
AKTUBHPOBAHHOTO KOMILJIEKCA.

TpumonekynspHele peakuuu. [IpuMeHeHHEe TEOpUM aKTUBHPOBAHHOIO KOMILIEKCA s
ONMCAHUS TPUMOJEKYISPHBIX PEAKLHN C y4acTHEM OKcHJa a3ora. Teopus coynapeHuil B
MPUMEHEHUU K TPUMOJICKYISIPHBIM peakiusim. CorocTaBlieHne pe3yIbTaToB 00euX TEOPHIA.
DOnemMeHTapHbIe (OTOXMUMHYECKHE Tporecchl. DOTOXMMUYECKHE aKTHBHBIC YAaCTHIIBL.
DKCHMepBbI, SKCUILIEKCHl U UX CcBoicTBa. M3MeHeHne QU3NYecKuX U XUMUYECKHX CBOWCTB
MOJICKYJI TIPH JJIEKTPOHHOM BO30YykIeHHH. KBaHTOBBIM BbIXOA. 3aKOH (DPOTOXUMHUYECKOU
SKBHUBaJEHTHOCTH OuHIITeHa-IlITapka. OmnpeneneHne KUHETHYECKUX MOCTOSIHHBIX
(hOTOXMMHUYECKUX PEAKIUN METOJIOM CTAIMOHAPHBIX KOHIICHTPAITHIA.

Omnpenenenue karanuza. O0mue NpUHLIKIBEI KaTtanu3a. Poib karanu3a B XxumMuu. OCHOBHBIE
MPOMBIIUICHHBIE KaTaTUTHYECKUE TMpolecchl. [IpuMepbl MEXaHU3MOB KaTATUTUYECKHUX
IIPOLIECCOB.

['omorenHsIif karanu3. KucioTHo-ocHOBHOH karanu3. Knaccudukamnus peakuuidi KUCIOTHO-
OCHOBHOTO Tumna. KuHeTrka 1 MexaHu3M peakluid crerupruieckoro KUCIOTHOTO KaTanu3a.
OYHKIUUA KUCTOTHOCTU ["'aMMeTa U MX MCHOJIb30BaHME ISl BBIYMCIICHUSI CKOPOCTH PEaKIIuN
U KHUHETUYECKUX TNOCTOSHHBIX. KWHETHMKa M MeXaHU3M peakuuid OOIero KHCIOTHOTO
KaTanu3a. YpaBHEHME bpeHcTena M ero HCHoJib30BaHWE B KUHETHUKE KaTaJUTUYECKUX
peakumii. KoppenslMOHHbIE ypaBHEHUs JI SHEPrUidl aKTUBAMUM M TEIUIOT PEaKUUU.
VYpaBuenne CemMeHOBAa B KHHETHKE PAaTUKAIBHBIX peakiuid. Crenuduueckuii M oOmuit
OCHOBHOI KaTalln3, HyKJIeO(UIbHBIN U 3JEKTPOMUIHHBINA KaTaIu3.

Karanus3 KOMIUJIEKCHBIMUA COEIUHEHUSMHU TEPEXOJHBIX METaUIOB. ['OMOreHHBIE peakIuu
TUAPUPOBAHUS, WX KUHETMKa W MeXaHu3Mbl. KaTtainutuueckoe OKHCIEHUE STHUJICHA
KOMILIEKCHBIMH COSTUHEHUSMH MaJIIausl.

®epMeHTaTUBHBIN KaTanu3. OO0IIHe cBeIeHNs 0 KHHETUKE U MeXaHU3Max (epMEHTAaTUBHBIX
peakuuii. [IpumeHenre npuHUKIIA CTALIMOHAPHOCTH JJISI BBIYMCIICHUSI HAaYaJbHOU CKOPOCTH
TOMOTE€HHOM KaTaJUTUYECKOM peakuuMu C ydacTUEM OJHOr0 peareHTa. YpaBHEHUE
Muxasnmuca — MenTH. OnpeneneHne KUHETUYECKUX TMMOCTOSHHBIX 3TOTO YpPaBHEHHUS W3
ONBITHBIX IaHHBIX.

I'ereporennsiii ananu3. OnpeneneHrne CKOPOCTU TETEPOreHHOM KaTAIUTUYECKOW PEaKIvu.
VienpHas M aTOMHasi aKTUBHOCTb. SIBJIEHHWE OTpaBIEHUs KaTaau3aTopoB. AKTHUBHOCTb U
CEJIeKTUBHOCTh  KaTajau3aTtopoB. Pomb  amcopOumm B KUHETHKE  T€TEPOTCHHBIX
KATAJIMTUYECKHUX PeaKIil. DHeprusl aKTUBALIMY KaTaTUTHYECKUX peakuuii. HeonHOpo1HOCTh
MOBEPXHOCTH KaTanu3aTopoB. HaHeceHHbIe KaTaau3aTopsbl.

Mertamnnbel  kak  Karanuzatopel.  Teopus  mynptumiueroB  bamanauna.  [IpuHuun
TEOMETPUUYECKOTO M HSHEPTUTHYECKOrO0 COOTBETCTBUS. (O0nacTh MPUMEHEHUS TEOpUHU
MynbTUIUIETOB. HaneceHHble KkaTanmuzaropbl. Teopusi akTuBHBIX aHcamOueir Koboszesa.
OCHOBHBIE TTPOMBIIICHHBIE KaTATUTHYECKUE TTPOIIECCHI.

[Ipeamer snexkrpoxumun. OnpeeacHue TEOPETUYECKON IIEKTPOXUMHH, €€ Pa3/ieibl U CBA3b
C 3a/JayaMH TPUKIAJAHON 3ieKTpoxuMuH. OOmas XapaKTepUCTUKA 3JIEKTPOXUMHUYECKHX
MPOIIECCOB, UX crenuduka. XUMHUUECKUN U SIEKTPOXUMHUUYECKUN CIOCOOBI OCYIIECTBICHUS
OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

PaBHOBecue B pacTBOpax 3leKTPOIUTOB. Pa3BuTHE MpeICTaBICHUN O CTPOEHUU U CBOMCTBAX
PacTBOPOB 3JIEKTPOJUTOB. OCHOBHBIE MOJIOKEHUS TEOPUU AppeHUyca. DKCIIEPUMEHTATBHOE
000CHOBaHME, HEIOCTaTKU d5ToW Teopuu. Xumuueckas Tteopus J[[. MenneneeBa. Mon-
JIATIOJIbHOE B3aMMOJEHCTBUE KaK OCHOBHOE YCJIOBHE TEPMOJMHAMUYECKON YCTOMYMBOCTH
pacTBOopoB diekTponuToB. [lukn bopua-I'aGepa, COOTHOIIEHHE MEXAY JHEpPrHe
KPUCTAJUIMYECKOM pENIETKH M DSHEpPrued COoJbBaTallUM HOHOB. TepMoaMHaAMUYECKOE
OMMCaHUE UOH-MOHHOT'O B3aUMO/ICUCTBUSI.
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[TpencraBnenus JIptonca 06 aKTUBHOCTH M KO3(pPUIIMEHTAaX aKTUBHOCTH, HOHHBIE U CPETHHE
HMOHHBIC BEIMYHMHBI, CBA3b MEXIYy HUMH. DleKTpoctatuueckas Teopus [lebas-Itokkens,
OCHOBHbIe jomnymieHus. I[loTeHuman u paaumyc HOHHOW cdepbl. Bpems penakcauuu.
VYpaBHeHus s KodpPUIMEHTa aKTUBHOCTH B MEPBOM, BTOPOM U TPETHEM NPHUOIMKECHUN
TEOpHH, BBIBOJ ypaBHeHUH. COIJIacOBaHME PACUYETHBIX M HKCIIEPUMEHTAJIBHBIX BEJIMYMH
K03 PHUIMEHTOB aKTUBHOCTH. TepMoJHAMUYECKHE CBOWCTBA HOHOB.

HepaBHOBecHbIE SBIIEHHS B pacTBOpax >3JEKTPONMUTOB. 3akoHbl Dapaned. YnenbHas u
DKBUBAJICHTHAS 3JIEKTPOIPOBOIHOCTL. [IONBMIKHOCTE HMOHOB, 3aBUCUMOCTb OT IIPUPOIBI
3JIEKTPOJINTA, NPUPOABI PACTBOPUTENS, TEMIIEPATypbl M KOHLIEHTPAaUUU. YPaBHEHUS
Konbpayma u On3arepa. Yuca nepeHoca u MeTobl ux onpenenenus. Meroasl ['urropda u
JBIDKYIICHCS TpaHUIbl. DJIEKTPOGOPETHUCCKUN M petakcarmoHHbIA () PekThl; 3P HeKTh
Buna u [le6as-DanbkeHrareHa. MexaHu3Mm 3JIEKTPOIPOBOHOCTH BOIHBIX PACTBOPOB KHCIIOT
U IIeJ0Yel. DIEKTPONPOBOJHOCTh HEBOJHBIX PACTBOPOB, accouuanus yactul. [IpaBuiio
Banbnena.

VYcioBus 3IEKTPOXMMHUYECKOrO paBHOBecHs Ha rpaHunax paszgena das. Ilonsarue
JIEKTPOXUMHUYECKOT0 NMOTEHLIMAA. DIEKTPOAHBIN MOTEHIMAI, MEXaHU3Mbl BOZHUKHOBEHUS
CKayka TMOTEHIMalla Ha TpaHHWIle MeTalul — pacTtBop. IlimoTHocTs TOKa oOOMeHa.
TepMoarHaMHUKa 3JIEKTPOTHOTO paBHOBecus, (hopmyiia Hepaera. CTaHmapTHBIN OTECHITHAI.
JIBOMHOM 37eKTPUUYECKUI CIIOM, MOJIENIbHBIE TTpeicTaBieHus o cTpykType (['enmpmromsi, I'yu-
Yanmen-I'pam, Hltepn). SBnenus agcopObuuu U nepe3apsiikd ABOMHOIO AJIEKTPUYECKOTO
CJIOA.

ONEeKTPOKANWUISIPHBIE SBJIEHUS, OCHOBHOE YPAaBHEHUE AIEKTPOKAMIUIIPHOCTH, YPABHEHHE
Jlunmvana. EMKOCTh JBOHHOTO 3JEKTPUYECKOIO CJIOSl, 3aBUCHUMOCTh OT MOTEHLHAJIa
anektpoaa. Ilorennman HyneBoro 3apsaa. IlpoOGrema abcoMOTHOTO HYJS TMOTEHIIMATIOB.
Knaccudukanus 31meKTpogoB: 3JEKTpoAsl 1-ro u  2-r0  pola, OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE, FA30BbIC, AMAJIbIAMHbBIC, HOHCEJIICKTUBHBIE.

PaBHOBecHbIE = SJEKTpOXMMHUYECKHE 1enu, (usmueckas W XUMHYECKas TEOpUHU
BosHuKHOBeHuss OJIC. TepmonuHamMuka  rajgbBaHuMdeckoro sjemeHTa. llonsarue
MOBEPXHOCTHOT'O, BHEIIHEr0 W BHYTPEHHEro IOTEHUMAJIOB, pa3HOCTU IOTEHIIMAJIOB
lanmeBanu u Bombra. OOpatumocth 3yekTpoxumudeckux neneit. Ilpob6rema Bombra.
Juddy3noHHbI moTeHIMAa, BOSHUKHOBEHHUE, pacyeT, auMuHupoBaHue. Knaccupukanus
AJIEMEHTOB: XMMHUYECKUE, KOHLEHTPALlMOHHbIE, aMaJbraMuble, (usndeckue. Onpenenenue
(GU3UKO-XMMUYECKMX  XapaKTepUCTHK  CcHCTeM Ha  ocHoBe  u3Mmepenuit  JJIC:
TepMOJMHaAMHUecKue (QyHKIMU, KOHCTAaHThl PaBHOBECHS, CPEIHUE MOHHBIE KOA((UIINEHTHI
aKTUBHOCTH, pH pacTBOpoB, umciaa nepeHoca. JJNEMEHTbl MHOIOpa3oBOI0O JEMCTBHS,
TEXHUYECKHE XapAKTEPUCTUKU. KHCIOTHBIE W IIEJIOYHBIE AKKyMYJIATOPBL. TOIUIMBHBIE
JJIEMEHTBI.

IIn0oTHOCTE TOKA Kak Mepa CKOPOCTH 3JIEKTPOJHOro npouecca. llomsgpusanus 3;1eKkTpoaos u
NEPEHAIPSHKEHNUE JIEKTPOXUMHUYECKOro npouecca. CTaauiHOCTh 3JIEKTPOJHOrO Mpoliecca,
HNOHATHE JUMUTUpYytomedl craauu. JuddysnonHoe mnepeHanpspkeHue. MexaHU3MBbL
MacconepeHoca: 1updys3us, KoHBekus U Murpauus. Juddy3noHHas KHHETHKA B YCIOBUAX
MOJIEKYJSIpHOM ~ craunoHapHoil auddy3uu. I[lotok nuddy3um, ypaBHeHue @uka.
[TpenensHble aud@y3UOHHBIE TOKH, 3aBHCHUMOCTh OT KOHIeHTpauuu. Ilomsporpadus.
DIIEKTPOXUMHUYECKOE NIEPEHANPSIKEHNE, TEOPUS 3aMEIJIEHHOTO pa3psiaa. BinusHue crpoeHus
JIBOMHOT'O JIEKTPUUECKOTO CJIOS Ha JJIEKTPOXUMUYECKYIO KUHETHUKY.

Koppo3us, KJ1accupuKaus. I'paBuMeTpHUECKHid, BOJTIOMOMETPUYECKU I u
AIIEKTPOXUMHUYECKUN METOJbl ONPEIEIIEHNUS CKOPOCTH KOPPO3UHU. DJIEKTPOXUMHUECKAs
KOPpO3Hs, MEXAHW3M KOPpPO3HMH, CONpPSDKEHHBIE peakuuu. BomopoaHas W KHCIOpOJHAs
Jenonspusanus, 3aBucumocts oT pH kopposuonHoW cpenbl. Kopposus cmiaBoB u
TEXHUYECKUX METAJIOB. TeopHsl JIOKaIbHBIX 3JIEMEHTOB. CTallMOHAapHBIA MOTEHIUANI M
KOppOo3uOHHBIN TOK. Koppo3uonusie nuarpammsel. /{uarpammsr [TypOe. MeToasl 3amiuThbl
METaJIJIOB OT Koppo3uu. WHrudburopsl xoppo3uu. [loHSATHE O MACCHBHOCTH METAJUIOB.
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DIEKTPOCUHTE3 OPraHUYECKUX COCINHEHUH, IPEUMYIIECTBA IO CPABHEHUIO C XUMHYECKUM
cuHTe3oM. [Ipumepsl.
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