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MeToauyeckne YyKa3aHHs K MporpaMMe BCTYNHTEJIbHOr0 »3K3aMeHa IO
(pu3HIecKoil XUMHH

OcHOBHO# 1ENBI0O BCTYNHUTENBHOIO SK3aME€HAa B  acClHUpaHTypy IO
(bu3n4IecKoil XMMHUHU ABJISETCS BBUIBICHHE 3HAHUH B Pa3IM4YHBIX OONACTAX, TAKUX
KaK:

- IOHUMaHHE METOAOJIOTHYECKUX OCHOB JUCLUIIIHHEI;

- 3HaHHe 00IIMX OCHOB (PU3UUECKON XUMHUH;

- 3HaHNe QyHJAMEHTAIBHbIX IOHATUH U IPHHLUIIOB GU3NYECKON XUMUH;

- 3HAHHWE HAYYHO — METOOJIOTHYECKHX W METOAMYECKMX OCHOB (PU3MKO-
XUMHYECKUX HCCIIEIOBAaHHMT;

- 3HAaHHE  COBpPEMEHHBIX METONOB OOpabOTKH, CHCTEMAaTH3alMd |
HHTEPIIPETALUH TEPMOAMHAMHYECKUX, KHHETUIECKUX, aHAIUTUIECKIX NaHHbIX;

- 3HaHHEe TEePMOJMHAMUYECKUX XapaKTEPUCTHK NPOIECCOB Ha ITOBEPXHOCTH,
3aKOHOMEPHOCTel TmpoIleccoB ancopOuum Ha TrpaHune pasgena (a3 u
(GhopMHUPOBaHUS aKTHBHBIX IICHTPOB Ha TaKUX IIOBEPXHOCTIX; TEOPHUIO PacTBOPOB,
MeXMOJIEKYIIpHbIe U MeXXYaCTHYHbIE B3aUMOACHCTBHS;

-3HaHMe  (U3UKO-XMMMYECKHX CBOMCTB CHCTEM; 3aKOHOMEPHOCTEMH
HEPaBHOBECHBIX IMIPOLIECCOB; MAKPOKMHETUKY, MEXaHU3MBI CIIOKHBIX XUMHYECKHUX
IIPOLIECCOB, GU3UKO-XUMUYECKYI0O  THAPOJUHAMUKY, pacTBOpEHHE U
KPUCTAJUTH3AIMIO;  JUHAMUKY  JJIEMEHTapHOrO  aKTa IpU  XUMHYECKHUX
NpEeBpaIleHHsX; CBA3b PEaKIMOHHON CIOCOOHOCTH pEeareHTOB C UX CTPOCHHEM U
YCJIOBHSIMH OCYULIECTBJICHHUS XUMHIECKOH pEaKkLiy, KaTallus;

-yMEHHE BBISBISATH, aHAIU3UPOBATh U MHTEPIPETHPOBATh 3aKOHOMEPHOCTH
B CTPOSHHM BEIeCTBa, MPOBOAMTH (PU3UKO-XMMUYECKHE SKCIIEPHMEHTAJbHBIE U
TEOpEeTUYECKHE UCCIIeJOBAHUS TEPMOIUHAMUYECKHX CBOMCTB BEILIECTB U KUHETUKHU
XUMHYECKHUX  peakuui;  pa3pabarbiBaTh  (U3UKO-XUMHYECKHE  OCHOBBI
MHHOBALIMOHHBIX TEXHOJOTHYECKHX IIPOIIECCOB.

Coaep:kaHue M CTPYKTYPa BCTYNHUTEJbLHOI0 3K3aMeHa No pu3nveckoil XuMuu

Ha BcTynmuTenbHOM »JK3aMeHe NOCTYMNAloIMHA B acHUPaHTYpy MAOJDKEH
IPOAEMOHCTPHPOBAThH OCHOBHBIE KOMIIETEHIIMH, C(POPMUPOBAHHEIE B pe3yJIbTaTe
OCBOEHHsI JAUCHUIUIMHB «DHU3KM4ecKas XMMHS» U CMEXHBIX C HEeH JUCLMIUIMH B
BEICIIIEM Y4eOHOM 3aBeJIEHUH 110 IporpaMMam CIielUaInuTeTa, MarucTpaTyphl.

[TocTynaromuii B acmupaHTypy MHOJDKEH 3HAaTh METOIBl OIMCaHHUsA
XUMHYECKHX  SBJICHMH C  TOMOILIbIO  3aKOHOB  (U3MKH;  OCHOBBI
TEPMOJVMHAMHYECKHX pacueTOB M IIPOTHO3HMPOBAHHUS IPOTEKAHHWA XHUMHUYECKHX
MPOLIECCOB;  KHHETHMKY XWUMHYECKMX  peakiWii; OCHOBHBIE  IIOJIOXKEHUS
KJIACCUYECKON TEOpUHM XUMHUYECKOIO CTPOCHHUS; DJIEKTPUYECKHEe M MAarHUTHBIE
CBOMCTBa MOJIEKYJISIPHBIX CHCTEM M CTPOCHHE KOHJIEHCHPOBAaHHBIX (a3; Teopum
pacTBOpOB, (pa30BBIX paBHOBECHIH, JIIEKTPOXUMUYECKIX MIPOLIECCOB.

Pexomengyemas CTPYKTypa 3K3aMeHa

1. YcTHBIN OTBET Ha TPU BOIPOCA U3 CITUCKA SK3aMEHALIMOHHBIX BOIIPOCOB.
2. becega ¢ ’K3aMeHallMOHHOW KOMHCCHEH IO BOIpOCaM, CBSA3aHHBIM C
Hay4HBIMH MHTEPECAMU IIOCTYIIAOLLETO.
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Pa3ziensl puzuueckoii XHMHH, paccMaTpHBaeMblie B X0/e 3K3aMeHa

1. Crpoenne atoma. Potoddpdext u ero obbsicHeHHe ODUHIUTERHOM. OIBITHI
®panka u ['epua. Judpakuus snexrpoHoB. CooTHomenue ae bpoins. Jpumxenue.
YacTUlbl B AIIUKE W TYHHETBHBIH 3¢ dexr. Duepretuxa atoma no bopy. Crnextp
Bozopona. Hegocrarku Teopuu bopa.

Ipunnun veonpenenenHoctd. Ypapuenue [llpenunrepa. [Tonnas u HyneBas
9HEPrysl YacTHUll. JHA4YeHWe HYJIEBOM OSHEPIMM B H30TOIHBIX pEaKlUsxX H B
OIIpeJeNIeHHH BEeJIMYMH dHEPruil akThpanuy. KBaHTOBEIE YKcIa U UX (QU3HUECKUIM

CMEICIL. S, P, d, f - cocTosiHMA, pacnpeneneHre >JEKTPOHHOM ILUIOTHOCTH B HHUX.
CnuH snextpoHa, npuHuun Ilayiu ¥ HOCTpOEHHE MEPHOAMYECKOM CHCTEMBI
snemeHToB. [IpaBuno I'ynpa. IloTeHIMan MOHM3aLMU, CPOACTBO K DIIEKTPOHY H
3NIEKTPOOTPULIATETHFHOCTb.

2. Crpoenue monekyibl. [IpeacraBneHuss o6 oOpa3oBaHMM XUMHYECKON CBS3H
bepuenuyca, Koccensi, JIstouca. MonHas cBs3p. KoBaneHTHas ABYyX3JIE€KTpOHHAs
XUMHYECKas CBSA3b Ha mpuMepe MoieKkynibl Hy. VloHHBIe U KOBaleHTHBIE PaiuyCHl.
HacpimenHocTs ¥ IONSIPHOCTh  XMMHYECKHMX  cBa3edl.  HampasieHHOCTB
BAJIEHTHOCTH C TOYKH 3pEHUS CHUMMETpUHM OpOHUT. [pyrue TUIBI XUMHUYECKUX
CBSA3€H: JOHOPHO-aKIEeNTOpHAs CBS3b, BOJAOPOJAHAS CBSA3b, COCIUHEHUS WHEPTHBIX
razoB. Ctpoenue npoctbix Monekyn: H,O, NH;, CH,; I'mOpuausanys aToMHBIX
opGuTaeit: sp>-, Sp- W Sp-TUOPUAM3AIUA aTOMa YIIepoja, CIHPTa — 7-CBS3b,
TpoitHas cBs3k. Ctpoenue monekyn CgHg, C,Hy, CO,.

[TpuHiMn MeTona MOJEKYJISpHBIX OpOuTajiel B €ro NpoCTOM BapUaHTe
(meron Xiokkens). IloHsTMe O pe3oHaHCe M JENOKAIU3aLMU SJIEKTPOHOB.
Ces3piBatonie 4 paspbIXipiomuye opburtand. Monekynbl ¢  CONpsDKEHHOM
cucteMoii cBsA3u. VOHHas COCTaBIAIOLAs CBA3M W NPUMEHEHHE MOHITHUS
ANEKTPOOTPHUIIATEIFHOCTA K MOJIEKylle. DHEeprusi XUMHUIECKOH CBSI3U, CpeHHE U
UCTUHHBIE PHEPTrUHd XMMHUYECKOU CBSI3M M METOABl MX OINpeAcsieHus. JIMIoabHbIHM
MOMEHT, DJJeKTpHYecKas moisgpusanus, pedpakmus. Cuibl MOIEKYISIPHOTO
B3aMMOJIeCTBHS — OPUEHTALIMOHHBIe, UHIYKIIUOHHBIE, TUCIIEPCHOHHBIE.

KommiekcHble coeiMHeHHS NTePeXOQHBIX METAIJIOB U MPUPOAA XUMUIECKOH
CB3U B HUX. MoHoneHTaTHble W OupentarHsie juraHisl. [logxonx Ilommura u
sanonHenne d-opGutaneii. sp’-, sp°d- u sp’d’-rubpumusaruy. OCHOBHBIE IOHSTHS
TEOPUHU KPUCTAJUIMYECKOro mnosis. 3amnonHenue d-opbutaneil B CUIBHOM M ClIaOBbIX
noyisx. IIOHATHE O TEOpMH TIONA JIMTAHAOB. ApPOMATHYECKHE KOMILIEKCEHI
MetaiuioB. CoeguHEeHUs ¢ NePUIIMTOM dJIEKTPOHOB U MHOTOLIEHTPOBEIE OpPOUTAIH.
Crpoennie 60poBOIOPOIOB.
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3. Crpoenne BemectBa. CTpoeHHME KpUCTAJUIOB. THIIBI YNAaKOBKH aTOMOB.
Xumuueckas cBsi3b B kKpucTaiiax. OCHOBHbIE THITBI KpHUCTAJUIOB. MOJeKyIsIpHEIE,
HOHHbIE M aTOMHBIE KpPUCTAJUIBl. 3aBUCHUMOCTH CTPYKTYPHl OT COOTHOIIEHHUS
HMOHHBIX paAuyCOB. DHEPrus HOHHOM permeTkd. Metamibl U ciiaBel. CTpyKTypa U
XAMHYECKasl CBA3b B MeraiuiaX. IloHsaTve o 30HHON Teopuu. IlomynmpoBOIHMKHY.
Vposenr ®epmu. [ledextsl B kpucramiax. TBepisle pacTBOPHI 3aMEIICHUS U
BHe/peHus. Kiatpatel. XenaTHsle coeIMHEHMS.

4. DKcriepUMeHTallbHBIE METOAbl HCCIIEJOBAaHUS XapaKTepHUCTUK MOJEKYJ,
MOJIEKYJISIPHBIE CIIEKTPHI, ANIEKTPOHHbIM MapaMarHUTHBIM U sA€pHBI MarHUTHBIM
pe30HaHC, AUdJIeKTpUIECKUe CBoMCcTBa Moieky. D dext Meccbayapa.

JIurepartypa:
1. Ileatun FO.A., Bunkos JI.B. ®usudeckyue METOIBI HCCIIENOBaHHA B XUMUH.
M.: Mup, “Uzp. ACT”, 2003

2. Crpombepr A.I., Cemuenko JI.Il. ®usuueckass xumus. M.: Beicm. mk.,
2003

3. Otkunc I1. @usnyeckas xumus. T1. 1 1 2, M.: “Mup”, 1980.

4. T'epacumoB SL.U. u ap. Kypc duzmuueckoit xummu. ka. 1 u 2. M.: Xumus,
1973

5. Munkun B. W., Cuvmkus b. f1., Munses P. M. Teopust cTpoeHust MoexyL.
PoctoB-[{on: ®enukc. 1997

6. Epemun B.B. u np. 3agauu no ¢usnyeckoit xumuu. M.: “OK3AMEH”, 2003

7. Mappenn JIx., Kerrn C., Tegnep x. Xumudeckas cBs3s. M.: Mup, 1980

8. Kaptmemn 3., ®oync I'.B.A. BaneHTHOCTH M cTpoeHHEe MOJEKYNI. M.:
Xumus, 1979

9. CrenanoB H. ®. KBanroBas MexaHuka ¥ kBaHTOBas xumus. M.: Mup, U3x-
Bo MI'V, 2001

XuMuyeckas TEpMOAMHAMHUKA

IlepBeIii 3aKOH TEPMOAMHAMUKH U €ro pasnu4dHsle (GopMymupoBku. [IpumeHeHwe
€ro K IpOCTEHIIMM mporeccaM. THIBI IPOLECCOB H paboTa pasIM4YHBIX
mporeccoB. TepMuyeckue u kanopumerpudeckue kodddurueHTsl. TemioeMKocTs.
OHranenus. [IpuMeHeHHE TIIepBOrO 3aKOHAa K XHMHYECKHM IpOIEccaM —
TepMoxXuMus U 3aKkoH I'ecca. CramapTHeIe COCTOAHHUA. TeIUIOTHI 0Opa3oBaHMs
XMMHUYECKHX COeMHEHUH. DHeprur XUMHUYECKHUX CBA3€H — CpeHKHe ¥ UCTHHHEIE.

PacueTt TennoBeIX 3G (EKTOB 110 3HEPrusaM cBsa3el. 3aBHCUMOCTH TETUIOTHI PeaKIUK
OT TeMIIepaTyphl.
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Bropoii 3akOoH TEpMOAMHAMHMKA W €ro pa3iu4yHble (OPMYJTHPOBKH.
OHTpoIIMST M MeTOABl ee pacuera. VI3MEHeHHMe OJHTPONHMH IIPH Pa3INYHBIX
nporieccax. CBoOojHas JHEprusi IOpHU IOCTOSHHBIX 00beMe U [IaBICHHH.
3aBUCHMOCTh CBOOOAHOW J3HEPrMH M DHTPONUU OT [aBJIEHHUS U TeMIepaTyphl.
VpaBuenuss ['ub6ca-I'ensmronsua. X nmpuMeHeHWe Uil OLEHKH BO3MOXKHOCTHU
NPOTeKaHHUsT  Pa3IMYHBIX  IPOIECCOB. TepMOAWHAMHYECKHE  IIOTEHIIHAJIBI
WiealbHBIX M pealbHBIX ra3oB. JlerydecTs. lIpuMeHeHHe BTOpOro 3akoHa K
(Ga30BEIM paBHOBECHSM, BO3MOXKHOCTH YCTAHOBJICHHS YCIOBHM XHMHUYECKOTO
paBHOBecus. l3meHeHue CcBOOOAHON OHEpruM IPH XUMHUYECKHUX PpEAKIHIX.
3aBUCHMOCTh KOHCTaHTBHl paBHOBecusi OT TeMmmepatypsl. [IpubmmkeHHbId pacder
KOHCTaHT PaBHOBECHSI.

Tpetuii 3aK0H TepMOJUHAMUKH U ero GopMynupoBku (moctynat Ilianka).
Ero mpumMeHeHue A BBYUCICHHS aOCONMIOTHBIX 3HAUYEHUN DHTPONHMH W IS
pacueToB paBHOBeCHH. XMMHYECKUE IIOCTOSHHBIE, NpUOIMKeHHas (opmyna
HepHcra.

OcHOBHBIE TNOHATHUSA CTAaTHCTUYECKOW MEXaHMKH M TEPMOIWHAMMKH.
TepMmoauHaMuyeckas BepOATHOCTh. (CTaTUCTHYECKass TPAaKTOBKA DJHTPONHMU H
CTaTHCTUYECKHI XapakTep BTOpPOro 3akoHa. ®a30Boe MPOCTPAaHCTBO M 3aKOH
pacnpeneneHuss bonbumana. PacnpeneneHue MonieKysn rasza o HMIIyJIbCaM H
pacnpeelieHue SHEPTuy 110 CTeNeHsIM cBoOoabl. CTaTUCTUYECKUI METO pacueTa
TepMoAuHamMuueckux @¢yHkiuii. CyMMBI cOCTOSHMM M HMX pacder. Pacuer
XUMMYECKHMX PpaBHOBECHH 110 CHEKTPOCKOIMYECKMM JaHHBIM. IIoHATHE O
cTaTUCTHKaX  boze-OiHmreiina, ®@epmu-upaka. I[IpuHIMO  HeTadsHOrO
paBHOBecHs (MUKPOCKOITHMYECKOH 0OpaTHMOCTH).

Jluteparypa:

1. Otxunc I1., ne [Nayna Jx. @usnueckas xumus. T. 1, M.: «Mup», 2007

2. Ilontopak O.M. Tepmoaunamuka B ¢uzmueckoil xumun. M.: Beicii. k.,
1991

3. Ilpuroxun W., Komgenymu JI.  CoBpeMeHHas TtepmomuHamuka. OT
TEIUIOBBIX JBUTaTesIeH 10 JUCCUIIAaTUBHBIX CTPYKTYp. M.: Mup. 2002

4. CmupHoBa H. A. MeTo/bl CTaTUCTHYECKOH TEPMOAUHAMHKH B (QHU3UIECKOM
xumuM. M.: Boiciias mkomna. 1982

5. baxun H.b., MBanmuenko B.A., Ilapmon B.H. TepmomuHammuka s
XUMUKOB. M.: Xumus, 2000; Uza-e 2-e, M.: Konocc, 2004

6. MyssikanToB B.C., baxun H.M., [Tapmon B.H., bynrakos H.H., IBanuerko
B.A. 3anauu no xumudeckoi tepmoauHamuke. M.: Xumus, 2001
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IToBepxHOCTHBIE sIBIEHUS U ancopbimmst, I'azoBas xpomarorpabus.

Onpenenenne  aacopbuuu. Tumbsl  agCcOpOIMOHHBIX  B3aUMOJEHCTBUIA.
W3orepmbl ancopbuuii rasoB. YpaBHeHus ['enpu, Jlenrmiopa, ®peitnnmnxa-
Tomnepa. XemocopOums. Kunermka xemocopbumu. PaznooGpazme dopm
XeMOCOpOIIMY U OpUEeHTALHsI XeMOCOpOLMOHHEIX MoJeKy. MK -criekTpockomnus
XeMOCOpOHMpPOBAaHHBIX MOJNIEKYJl. ACOpOIysA Ha HEOJHOPOAHBIX ITOBEPXHOCTSX.
BiaumopeiictBue amcopbupoBaHHBIX MoyieKysl. OCHOBHBIE NpEACTaBICHUS O
TEPMOJUHAMHYECKOM paBHOBECHH IIpH ajacopOruu. M3o00apel ¥ H30CTEPHI
apcopOnuu. DHTanenus U Termiora aacopobuun. ®opmyna I'm66ca. [opucras
CTPYKTypa afacopOeHTOB U cocoOkl ee onpeenenus. [ 'a3oBas xpomarorpadus,
ee MPUHIUIIEI U annapaTrypHoe oGpopMIeHue.

Jlureparypa:
1. Otkunc I1. ®uznyeckas xumus. T. 2 M.: “Mup”, 1980.

2. JamackuH b. b., ITetpuii O. A., Hupnuna I'. A. Dnextpoxumus. M.: Xumus,
2001

3. Agamcon A. ®@usmuueckas XuMus nmosepxHocrei. M.: Mup. 1979.
4. T'epacumos f.W. u ap. Kypc dusuyeckoit xumuu. k. 2. M.: Xumus, 1973.

5. Max-Heiip II, bonemniu H. «BBegeHue B ra3oByi0 XpoMarorpaduroy,
“Mup”, 1980

XHMHYecKas KHHEeTHKA

BrnusHue TeMmepaTypbl Ha CKOPOCTh XHMHYECKHX peakluid. YpaBHEHHE
AppeHuyca, ero BEIBOJ Ha OCHOBE IIPEJICTABICHHS O PAaBHOBECHOH KOHIIEHTPALIUH
akTUBHOro coctossHus. CBs3p TEPMOAWHAMUKM M KUHETHKH. | paHHIBI
NpUMeHeHus YypaBHeHUs AppeHuyca. ONBITHAsE DSHEPrus axkTHBAIUA W ee
OIpellelIeHHe Ha OCHOBE SKCIIEPHMEHTAJIBHBIX MJaHHBIX. TeopHs aKTHBHBIX
CTOJIKHOBEHHUH B rasze. UMclIO aKTHBHBIX CTOJKHOBEHMH. 3aKOH paclpefeieHus
SHEepruM s JABYX CTemeHeld cBoOonbl. TeopeTudyeckuil pacueT KOHCTAHTEHI
CKOpPOCTH OumonexkynspHOW peakuuu. CTepudecKuié MHOXHTENb. Teopus
CTOJIKHOBEHHII MOHOMOJIEKYJSIPHBIX peakuuidl. MexaHu3sM aKTHBalUH. Y4YeT
MHOTHX cTemeHeil cBoOOnmsl. CXOACTBO M pasiuude MexXaHu3Ma Ou- u
MOHOMOJIEKYJISIPHBIX peakiuii. TpUMONeKyIsIpHble pEeakIUH C TOYKH 3pEeHHs
TEOPUHU CTOJIKHOBEHHIHA.

Teopust akTMBHOTO KOMIUIeKca. ITOBEPXHOCTh NOTEHIHAIBHONW 3HEPIHUH.
CroiicTBa akTUBHOrO KoMIutekca. CTaTUCTHYECKUH pacyeT KOHCTAHTHI CKOPOCTH.
Tpancmuccuonnsiii ko3 duuuent. CpaBHeHHE TEOpHH CTOJNKHOBEHHH U
aKTUBHOI'O KOMILJIEKCA sl OMMOJIEKYIISIPHBIX peakuuil. bu- 1 MoHOMONEKyIApHBIE
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peaKkuuy B TEOpPUHM aKTHBHOI'O KOMILIEKCa. TepMOJIMHAMHYECKUH acleKT TEOPHH
AKTUBHOTO KoMIUlekca. DHeprusi ['m66ca u s>Heprus axtuBauuu. McTonkoBaHue
CTepUYECKOro MHOXHUTENS. TpuMOneKyIspHble peaKI|H.

JIuteparypa:

1. Omanyans H.M., Kaoppe . I'. Kypc xumudeckoii kuHetuku. M.: Beicin
mK., 1984

2. E.T.lenucoB, O.M.Capkucos, I'.1.JluxTeHmTeitn. XuMudecKkass KAHETHKA.
Xumus, M., 2000

3. IlanuenkoB I'.M., Jlebener B.Il. Xumudyeckas KMHETHKAa M Karaim3. M.:
Xumus, 1985

4. 3amapaeB K.M. Kypc xumuueckoit kunetnku. B 3-x gactax. HoBocubupck:
HI'Y, 2004

S. Yopkenmopd WM., Haiimantceenpaiit X., COBpeMEHHBIM KaTaluz H
XuMHuYeckas kuHeTrnka «uTemnexT», Jlonronpyansiii, 2010

6. Kunepman C.JI. «OcHOBBI XHUMHYECKOH KHHETHKHM B T'€TepOreHHOM
Katanuze». Xumus, 1979.

7. MyssikanToB B.C., baxun H.M., [Tapmon B.H., Bynrakos H.H., iBanueHko
B.A. 3agauu no xumudeckoit repmoguHamuke. M.: Xumus, 2001

Karanus

O6mme mnpuHUMNbl Katajm3a. OOmMe mnOpencTaBleHHUs O  MEXaHU3Me
KaTaJIUTHYECKOT0 JIeHCTBHS, CBSI3aHHOM C O0Opa30BaHMEM aKTHBHBIX KOMILIEKCOB.
Knaccudukanus KaTaIMTHYECKMX IMpoleccoB. ['oMoreHHsid katanm3. Teopus
IPOMEXYTOYHBIX TNPOAyKToB. KucimoTHo-ocHOBHOM  Karanmu3. HOenkoBble
Karanu3atopsl — (epmeHThl. [IpuyuHbl GONBIIMX CKOPOCTEH (epMEeHTAaTHBHBIX
peakuuii. ['eteporennsiii katanus. Kartanusatopbl U MX OCHOBHBEIE TUIBL. Polb
aicopOLIMd B TeTEPOrCHHO-KATATUTUYECKMX pPEaKIUAX — BBIBOJ KHHETHYECKHX
ypaBHenuii. Kunermdeckas u gud¢y3uoHHas o0IacTH  TreTEPOreHHOro
KaTallUTHYecKoro mpounecca. lIpencraBneHne o0 aKTUBHBIX IleHTpax. Poib
HEOJHOPOJHOCTH IIOBEPXHOCTH M ee ydeT B aacopOuuu u Kartammse. Teopus
MYJBTHILUIETOB. PoJs HeeKTOB pealbHOro TBEpAOro Tella B KaTause.

Jluteparypa:
1. Kpsuios O.B. I'ereporennsiii karanus. M.: Akagemknura, 2004
2. Yopkenmopdp WM., Haiimanrceempaiit X., CoBpeMeHHBI KaTalu3 U
xuMuyeckas kunetuka «arennekr», Joaronpyansii, 2010
3. Bopeckos I'.K. I'eteporennsrii karanu3. M.: Hayka, 1986
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4. Cerrepoung Y. [Ipaktudeckuil Kypc rereporeHHoro karanusza. M.: Mup,
1984

5. IlanuenxoB I'. M., Jlebener B. II. Xumudeckas KHHETUKAa W KaTtamus. M.:
Xumus. 1985

6. O. Puaun. Pa3zButue npeactaBienus B obactu karanusa. Mup. 1971.

7. x. Xepmen. Katanutudeckue mpeBpallleHHs yrieBoaoponos. M.: Mup,
1972.
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