ITPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUSA
11O ®U3UKE NJIN XUMHUU
JJIA HOCTYHAIOHIUX B MATUCTPATYPY
IO KOHKYPCHbBIM I'PYIIITAM ®23®M

Crpykrypa mnporpammbi: IIporpamma cocroutr u3 naByx uyacrei: Dusuka u  Xumws.
[TocTtymaronme 10 KOHKYpPCHBIM TIpynnam «@u3Mka IEpPCHEKTUBHBIX TEXHOJIOTHU» H
«IlepcriekTuBHBIE PYHKIIMOHAIbHBIE MAaTEPUANIB» HUMEIOT MIPaBO CaBaTh BCTYMHUTEIHHOE
UCIBITaHNE BbIOMpast MpeaAMET I CAauu.

duzuka

DK3aMeH MpPOBOAUTCS B YCTHOW (opme. AOHTYpHUEHTY BBIIACTCS 3K3aMEHALMOHHBINA

ouier, conepXKalMii JBa TEOpeTHYECKUX Bompoca. Ha moarotoBky k orBery Bbimensiercs 40
MUHYT. Onpoc abuTypreHTa 1o OmiIeTy He JoJDKeH npeBbimarh 40 MUHYT.
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VYpaBHEHHE  COCTOSHHS  MJI€AILHOTO Ta3a, €ro OObSICHEHHWE Ha  OCHOBE
MOJIEKYJIIPHOKMHETUYECKON TEOPHH. Y paBHEHHUE HEUJEAIbHOT 0 ra3a Ban-nep-Baanbca.
KBasucratnueckue npoueccsl. IlepBoe Hagano tepmoanHaMuky. KoiauuecTBo TeNIoTh
u pabota. BHyTpeHHss sHEprus. DHTAIbIINUA.

Bropoe Hawano tepmogunamuku. [ukn KapHo. OHTponus u 3aKOH €€ BO3pacTaHMs.
OHTpOIUs UACATBHOTO rasa.

TepMonnHaMuyeckue MOTEHIUAIIBL. Y CIIOBUSI PABHOBECHUS CUCTEM.

Pacnpenenenns Maxkcseinna u boinenmana.

TennoemMkocTh. 3aKOH paBHOMEPHOT'O paclpeieeHnsl SHEPTUHU IO CTETIEHSM CBOOO/IbI.
3aBUCUMOCTD TEIJIOEMKOCTH Ira30B OT TEMIEPATYpPHI.

dazoBble nepexoasl. Y paBHeHue Knanelipona-Knaysuyca. JlnarpaMMbl COCTOSHUM.
ABnenus mnepenoca: aAuddy3us, TEIONPOBOIHOCTh, BI3KOCTh. KoaddummeHTs
IIepeHoca B rasax.

Onykryauuu. bpoyHosckoe aBmxenne. CooTHomeHnue DHIITEHHA.

3akon Kynona. Teopema ['aycca B nuddepeHunanbHOl W UMHTErpanbHOM (popmax.
Teopema O HUPKYIALMU 17 3JIEKTpocTaThdeckoro mnoss. [loreHmuan. YpaBHeHue
Ilyaccona.

DIEeKTpOCTaTUYECKOE II0J€ B BEIIECTBE. BeKTop moyspu3anuu, 3IeKTpUdecKas
UHIYKIHS.

MarsutHOe TOJIe IIOCTOSIHHBIX TOKOB B  BakyyMme. (OCHOBHBIE YpaBHEHUS
MarHMTOCTaTHKH B BakyyMe. 3akoH buo-Casapa. Cuna Amnepa. Cuia JlopeHua.
MarnuTHOe nose B BemecTse. OCHOBHBIE YPABHEHUSI MAarHUTOCTATHKHU B BELIECTBE.
DONeKTpOMarHuTHas MHAYKLIHS B JBIKYLIMXCS U HEMOJABMXKHBIX NMpoBogHUKax. DJ(C
nHAyKImU. CaMo- 1 B3aUMOMHIYKIMS. Teopema B3auMHOCTH.

Cuctema ypaBHeHMI I MakcBenia B HHTErpainbHoil 1 nuddepenimansHoi popmax. Tok
cMenieHus. MaTepralibHble YpaBHEHUSI.

3aKOH COXPAaHEHUs DHEPruu JUIsl DJIEKTpoMarHuTHoro mnois. Bekrop IloliHTuHra.
NMIynbC 371€KTpOMarHuTHOTO TOJIA.

KBasucranuonapusie Toki. CBOOOHBIE M BBIHYKICHHBIE KOJIEOAHHS B DJICKTPUUECKUX
uernsx. SlBneHue pe3oHaHca. J[oOpOTHOCTh  KOJIEOATENBHOTO  KOHTypa, €€
SHEPreTUYECKUN CMBICIL.

CrnexkTpalbHOE  pa3JIOKEHUE DJEKTPUUYECKUX curHajgoB. CHexTpsl KoieOaHHiH,
MOJIyJIMPOBAHHBIX 110 aMILIUTYAE U (a3se.

Onexkrpuueckue  ¢uykryauuu.  JpoGoBoit m  TeruoBod  mymbl.  Ilpexen
qyBCTBUTEIBHOCTH IEKTPOU3MEPUTEIBHBIX IPUOOPOB.



20.

DnexkTpoMarHuTHbIE BOJIHBI. BoaHOBOE ypaBHEeHME. Y paBHEeHUE | enbmronbla.

21. DneKTpOMarHUTHBIE BOJHBI B BOJHOBOJax. Kputmueckas wyacrtota. OOBeMHBIE
PE30HATOPBI.

22. [TIlna3zma. [Inasmennas yactoTa. JudneKTprudeckas IpOHUIIAeMOCTh TUIa3MBbl.

23. Uurepdepenuust BoiaH. BpemeHHas W IPOCTPAHCTBEHHAss  KOTE€PEHTHOCTb.
CooTHo1IeHNE HEOTIPEIETEHHOCTE.

24. Tlpunnun ['rolirenca-®penenst. 3oub1 Openens. Audpakuus Openens u Gpaynrodepa.
I'paHu1IBI TPUMEHUMOCTH '€OMETPUYECKON ONITHUKHU.

25. CrnexrtpanbHble TpUOOpPHI (TTpU3Ma, TudpakIMoHHas penieTka, uatephepomeTp Padpu-
Ilepo) 1 UX OCHOBHBIE XapaKTEPUCTUKH.

26. JludpakumoHHBIA Ipenen pa3pelieHus] ONTUYECKUX M CIEKTPAIbHBIX NMPHOOPOB.
Kpurepunii Panes.

27. [IlpoctpanctBennoe  @ypwe-npeoOpa3zoBanue B  ontuke. Judpakums  Ha
CHHYCOMAATBHBIX pemeTkax. Teopust AGOe hopmMupoBaHus H300pasKeHUSL.

28. Ilpunuuns! rosnorpaduu. I'omorpamma "abopa. I'osiorpaMMa ¢ HaKJIOHHBIM OHOPHBIM
ny4koM. OObEMHBIE TOJIOTPAMMBI.

29. BonnoBo#t naker. ®a3oBas u rpymnmnoBas ckopocTs. @opmyna Panes. Knaccuueckas
teopus qucnepcuu. HopmaneHas u aHOManbHasi TUCIIEPCHUS.

30. Ilonspusauus ceera. Yron bprocrepa. Ontruyeckue siBI€HUS B OTHOOCHBIX KpHCTaIax.

31. Jludpaxkums peHtreHoBckux Jydeir. @Dopmyna  bparra-Bymeda. [lokasarens
IIPEJIOMIICHUS BEIECTBA [l PEHTIT€HOBCKUX JTy4eH.

32. KsanroBas npupoza ceera. Buemnuit porodaddexr. Ypapaenue DitHmreriHna. D ekt
Komnrona.

33. CnoHTaHHO€ W BBIHYXKICHHOE WU3Iy4yeHHe. VIHBepcHas 3acelleHHOCTh YpPOBHEH.
[Tpunun paboTsl nazepa.

34. Wsnydyenme abcomoTHO yepHOro tena. @opmyna [lnmanka, 3akonsl Buna n Credana-
bonsinmana.

35. 35. KopnyckymsipHo-BomHOBOW ayanmu3Mm. Bomabr ae bpoiinsa. Onbeiter [[3BUCCOHA-
Jlxepmepa u ToMcoHa 1o Judpakiuy 3JIeKTPOHOB.

36. BomuoBas ¢yakmusa. OnepaTopsl KOOpIWHATBI W uMIyibca. CpenHue 3HAYCHUS
¢usznueckux BeauuuH. COOTHOUIEHHE HEOIPEIEICHHOCTH J[UIs KOOPAMHATHI U
nMItynbca. Ypasaenue lIpenunrepa.

37. Tlocrynmatet bBopa. DHepreTHueckuii  CHEKTp  BOAOPOAONOJOOHBIX  aTOMOB.
XapaKkTepUCTUYECKOE U3ITyUEHUE, 3aKOH Mo3iu.

38. Omprter ltepna u 'epnaxa. CrimH smektpoHa. OpOHUTANBHBIA U CTUHOBBI MarHUTHBIC
MOMEHTBHI 3JIEKTPOHA.

39. ToxpectBeHHOCTh 4YacTull. CuUMMeTpHsi BOJHOBOH (YHKIMH  OTHOCHUTEIHHO
nepecTaHoBKW uacTuill. bo3onsl u depmuonsl. Ilpunuun Ilaymu. DnexTpoHHas
CTpyKTypa atoMoB. Tabnuua Menzaeneena.

40. ToHKasg W CBEpXTOHKas CTPYKTypa ONTHYECKHX crekTpoB. IIpaBuma orbopa mnpu
MOTJIOLIEHUH U UCITYCKaHUH (DOTOHOB aTOMaMH.

41. Dddexr 3eemana B cabbIX U CUIBHBIX MATHUTHBIX MOJSIX

42. SInepHBbIi ¥ 3JEKTPOHHBIA MArHUTHBIA PE30HAHCHI.

Jlureparypa

1. CusyxwuH /I.B. O6mwuii kypc ¢puzuku. T. 1-5 M.: @usmaraur, 2003.

2. CoOopuuk 3amay no obmemy kypcy ¢usuku. T.1-3 / mox pex. B.A. OBumnkuHa. — M.:
®usmarkuura, 2013.

3. Kunrcen A.C., JIokums I'.P., OnbpxoB O.A. OcHoBbl pusuku. Kypc obmeit ¢puzuku. T. 1-2 —
M.: ®uzmatiut, 2001



Xumusa

BerynuTensHoe HMCHIBITAaHWE TPOBOAMTCS B YCTHOM (opme. AOHTYpUEHTY BBIAAETCS

9K3aMEHallMOHHbIN OUJIeT, coeprKalluii 1Ba TEOPETUYECKUX Bompoca. Ha moaAroroBky k oTBeTy
Boiensgercs 40 munyT. Onpoc abuTypueHTa 1o OmiIeTy He JoJDKeH npeBbimats 40 MUHYT.
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13.

XUMHUYECKUE 3JEMEHThI, IEePUOAMYECKUI 3aKoH (MOHATHE XHUMHYECKOTO 3JIEMEHTA,
pacnpoCTpaHEHHOCTh XUMUYECKUX 3JIEMEHTOB, PaJJUOAKTUBHBIC MPEBPAILEHUS XUMUYECKUX
3JIEMEHTOB).

OnexkTpoHHass o000JI0YKa aTroMa XUMHUYECKOIO JJIEMEHTa (MCXOIHBIE IPEICTaBICHUS
KBAHTOBOH MEXaHMKH, SJIEKTPOHHOE 00JIaK0, AaTOMHBIE OpOUTAIIN).

[Tepuoamdeckas cucrema snementoB [[.1. MenaeneeBa kak kiaccu(uKaius 3JIEMEHTOB 110
JJIEKTPOHHBIM CTPYKTypaM aTOMOB (3JIEKTPOHHAsI CTPYKTYpa aTOMOB, IpaBUJIa 3all0OJHEHUS
ATOMHBIX OpOuTaliel, 3JIEKTPOHHBIE (POPMYIIBI JIEMEHTOB).

[lepnoMYHOCTE SHEPreTUUYECKUX MU T'EOMETPHUUECKUX XapaKTEepUCTHK aTOMOB (3HEprus
VMOHM3AIMM, SHEPTUsl CPOJACTBA K AJIEKTPOHY, aTOMHbIE U HOHHBIE PAJNYChl, BTOpUYHAS
HEPUOJIUYHOCTB).

OcHoBorosaratroiye IMpeAcTaBICHUs] O XUMHUYECKOW CBA3M (THUIIBI XMMHUYECKOW CBSI3H,
OCHOBHBIC XapPaKTEPUCTUKM XHUMHUYECKOM CBS3M, HACHIIIAEMOCTh KOBAJIEHTHOW CBSI3H,
HAIPaBJIEHHOCTh KOBAJEHTHOM CBS3M, KPATHOCTh (MOPSIIOK CBSA3HM), HOJSPHOCTH U
HOJISIPU3YEMOCTb CBSI3H, TUIIBI KOBAJIEHTHBIX MOJIEKYJ, OOMEHHBIH U JJOHOPHO-aKLEITOPHBIH
MEXaHU3Mbl 00pa30BaHus CBA3EH, ruOpUIN3alus AaTOMHBIX OpOUTaIel, TUIOIbHBIA MOMEHT
MOJIEKYJI, METOJ] BaJICHTHBIX CBSI3€H).

Teopust MONEKYISIPHBIX OpOUTANEl (MOJIEKYIISIPHBIE OPOUTAIIH, IBYyXaTOMHBIE TOMOSIZICPHBIC
MOJIEKYJIbI, IByXaTOMHBIE I'€TEpPOsIIEPHBIE MOJIEKYJIbI, TPEXATOMHBIE JTUHEUHBIE MOJIEKYJIBI,
MSATUATOMHBIE TETPA3IPUUECKUE MOJIEKYJIBI).

HonHas cBsi3b. HeBaneHTHBIE TUIIBI CBSI3H (MOHHAS CBSI3b, METAJUINYECKAs CBSA3b, BOAOPOAHAS
CBSI3b).

KommnekcoobpazoBanue. KomMmmnekcHsie COEMHEHUS (xoMIUIEKCOOOpazoBaHMeE,
HOMEHKJIaTypa KOMIUIEKCHBIX COEAMHEHHUH, H30MepUsi KOMIUIEKCHBIX COEIMHEHUH,
XUMHYECKAsl CBSI3b B KOMIUIEKCHBIX COEIUHEHMSIX, OKpacka KOMIUIEKCHBIX COEIUHEHMH,
KOMIUIEKCHBIE COEJUHEHUS B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMSIX, OINUCAHUE
KOMIUIEKCHBIX ~ COCIMHEHHWH C TIO3ULIMM TEOPUM  BAJNEHTHBIX  CBA3EH, TEOpHs
KPUCTAJIIMYECKOTO MOJIs).

DHepreTuka XMMUYECKHUX peakLuii (TeraoBoi 3 PeKT peaklnu, TEPMOXUMHUECKUE PACUETHI,
sHTponus, sHeprus ['m66ca, 3akon ['ecca, ananu3 ypaBHeHus n3otepmsl Bant-I'odda).
XuMHuecKas KWHETHKa U paBHOBecHE (MTOHATHE CKOPOCTH XUMHUECKOW pPeaKIMu, TMOPsIOK
peaxkuu, MOJEKYJISIPHOCTh peaklnu, TUIIbl XUMHUUECKUX PEaKIHil, BIUSHUE TEMIEpaTyphbl,
DHEPrusl aKTUBALMHM, XUMUYECKOE PABHOBECUE, KaTalln3).

PactBopbl. CBolicTBa pacTBOPOB (CIOCOOBI BhIpAXKEHUS KOHIEHTPALMU PACTBOPOB, METOJIbI
ornpezeNeHus: KOHIIEHTPAI[MN pacTBOPOB, 3aKOH SKBHUBAJIECHTOB, UJI€AIbHBIE U HEUJCalIbHbIE
pacTBOpHl, 3akoH Payis, 3akon Bant-I'odda, 3ekTposnTel, paBHOBECHE B pacTBOPaXx CJIa0bIX
JJIEKTPOJIUTOB, 3aKOH pa3daBieHus OcBanbla, CUJIbHBIE DJIEKTPOJUTHI, AKTHUBHOCTb,
JMCCOIIMALUsl  KUCIIOT, OCHOBAaHUHM, coJiel, HMOHHOE TpOoW3BeleHHE BOAbI, Oy(epHbIe
pactBopbl, Teopusi bpencrena-Jlaypu, Tteopust JIptonca, ruaponu3 coJieid, NpOU3BEICHUE
pacTBOPUMOCTH).

DIEKTPOXUMHUYECKHE TPOIECChl (JIEKTPOAHBIA IMOTEHIMa, ypaBHeHue HepHcTa, THIIBI
nekTpoioB, OJIC TanbBaHUYECKOTO JJIEMEHTA, NIPAKTUYECKH BAa)KHBIE XUMHUYECKHE
HMCTOYHHMKH TOKA).

@da3oBble paBHOBECHS B T€TEPOreHHBIX cucTeMax (mpaBuwio a3 ['mbb6ca, auarpammbl
IUIABKOCTH  BELIECTB: C HEOrPAaHMYEHHOHM pacTBOPHUMOCTBIO B JKUAKOM U  IIOJHOM
HEPACTBOPUMOCTBIO B TBEPAOM COCTOSIHUU; C HEOTPAaHUUEHHOW paCTBOPUMOCTBIO B KUAKOM
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U TBEPIAOM COCTOSHUSAX; C OrPAHMYEHHOM pacTBOPUMOCTBIO B TBEPAOM COCTOSHUU,
JarpaMMbl COCTOSTHUSI CHCTEM, B KOTOPBIX 00pa3yIOTCsl HOBbIE XUMUYCCKUE COSAMHCHHUS ).
JIByxaneMeHTHbIe (OMHApHBIC) COCIMHEHHS (XapaKTEPUCTHKAa OWHAPHBIX COCAMHEHHUH I10
TUIy XUMHYECKOW  CBS3M, CpPaBHEHHE YCTOMUMBOCTH  OMHAPHBIX  COEAMHEHHH,
KHCJIOTHOOCHOBHBIE CBOMCTBA OMHAPHBIX COEIMHEHUHN, METANINYECKUE COSAMHECHHUS).
XuMus s- U p —3IEMEHTOB (BOJOPOJ, TaJIOTeHBI, KUCIOPOI, cepa, a3oT, ¢ochop, yraepos,
KpEeMHHI, OOp, aTIOMUHHMH, OCpWJUIMI, MarHuii, JUTHH, HATPUH, WHEPTHBIC Ta3bl, HX
AJIEKTPOHHBIE AHAJIOTH).

Xumus d-3reMeHTOB (PHEPrusi HOHU3AMU U pauychl d-3JIEMEHTOB, CTEIIEHU OKUCIeHus d-
3JIEMEHTOB, MOJrPYyIINa CKaHAMWS, MOATPYINAa TUTAHA, MOATPyNNa BaHAIWs, MOArpyHna
XpoMa, MOArpyIIa MapraHiia, MoArpyIna xenesa, MoArpymnmna kodaiabTa, MOArPyIIa HUKEIS,
MOATPYIIa MEIU, MOATPYIINA [INHKA).

Xumust f-31eMEHTOB  (XMMHYECKHE CBOWCTBA JIAHTAHOWIOB, XHUMHUYECKHE CBOMCTBA
AKTUHOUJIOB, KUCIIOTHO-OCHOBHBIE U OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA)
Homenknarypa OpraHNYeCcKHUX COeTMHEHUI (TpuBHaNbHAS, panuoHanbHasl,
paauKalbHO3aAMECTHTEINIbHAS, CHCTEMAaTHIeCKast ).

XuMuYecKkasi CBSI3b B OPTaHMUYECKUX COCAMHEHUSX (TUIbI CBA3EH, ruOpuan3alus aTOMOB,
YYaCTBYIONIMX B PA3IMYHBIX THITAX XUMUYCCKOU CBSI3H).

OnekTpoHHble  3QdeKThl  3aMecTuTeNned  (MHAYKTUBHBINA, Me30MepHbI 3 (deKTsl,
TUTIEPKOHBIOTAINS ), CONIPSIKEHNE, PE30HAHC.

AnkaHnbl, nukiIoankanbl. [lomyuyeHne u XxuMHYecKrue CBOMCTBA. MeXaHU3MbI paguKaIbHOTO
raJIOTEHUPOBAHUS U OKUCIICHHUS.

Ankensl, nuenbl. [lomyueHune u XUMHYECKHE CBOMCTBA. MexaHH3MBbI 3JIEKTPOPHILHOTO
MIPUCOCTUHEHHUS, DITUMUHAPOBAHUS.

Anxunbl. llomyuyeHne u xumudeckue cBoicTBa. 24. CTepeoXuMusi OpPraHUYecKUX
COCTMHEHUH (TIOHATHE ONTHYECKONW aKTMBHOCTH, a0COJIIOTHAs KOH(UTypalusi ONTHYECKH-
aKTUBHBIX BelecTB: R,S-Homenknarypa; D,L-0603HaueHue).

ApomaTH4ecKrue COEAMHEHUs, KPUTEPUU apoMaTuyHOCTH. llomydeHwe © CBOMCTBa
apoOMaTHYECKHX COeAMHEeHH. MexaHu3M »siekTpoduiabHOro 3amerieHus. OpueHTarus
3aMECTUTENICH.

["anorennpounsBoaHbie ankanoB. CrupTel. [lodydeHne u XuMu4yeckue cBOMCTBa. MeXaHU3MBbI
HYKJICO(UIHHOTO 3aMEIICHHUSI.

Anpneruapl U KeToHBL. [lomyueHne W XMMHYECKHE CBOWCTBA. MEXaHHM3MBI peakiuid
HYKJICOUIHHOTO MTPUCOSIMHEHHUS.

[TponsBogHbIe KapOOHOBBIX KHUCIOT (KapOOHOBBIE KHCIOTHI, CIOXHBIE A(QUPHI, aMHJBbI,
anrunpuabl). [lomyuenue u XuMU4ecKre CBOMCTBA.

@®eHoutbl M aHWINHBL. Teopust KUCIOT U OCHOBAaHUM B OPTaHUYECKON XUMHH.
['eTepouvknnyeckue coequHeHHs (MUPUANH, MUPUMUANH, TUPpoi, pypaH, THODEH U UX
MIPOU3BOIHBIC: HOMEHKJIATYPA, METOIBI TTOTYUYEHHU s, XAMUIECKHUE CBONCTBA).

Jlureparypa

1. H.C. AxmeroB. Obmas u Heopranudeckast xumusi. M.: Beicias mkona, 2009;

2. H.JIL I'mmaka. O6mas xumus. M.: UaTterpan-IIpecc, 2009;

3. A.b. fIpocnaBueB. OcHoBbl pusndeckoit xumuu. M.: Hayunsrit mup, 1998;

4. B.B. Bonbxun. O6mias xumus. M.: Jlans, 2008;

5. @. Kotron, [Ix. Yunkuacon. OCHOBBI Heopranuueckoi xumuu. M.: Mup, 1979;
6. B.®. TpaBenn. Opranndeckas xumus. M.: Axkagemkaura, 2004,

7. A. Tepneit. CoBpemeHHas opraunyeckast xumus. M. Mup, 1981.



