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1. Beéeoenue

Kanaunarckuii 5Kk3aMeH 10 TUCHUIUINHE « XUMHYecKask PU3uKa, TOPESHHE U B3PHIB,
¢bu3MKa SKCTpPEMaJbHBIX COCTOSHUN BELIECTBa» ABIETCS (POPMOIM MPOMEKYTOUHOM
aTTeCTallMd acCMHUPaHTOB, oOydarmmuxcs 1o HamnpasiaeHuio 03.06.01 ®dusuka wu
aCTPOHOMMUSI, HAINPaBIEHHOCTh TMOATOTOBKM XHMHUYecKas (HU3MKa, TOPEHUE H B3DBHIB,
¢bu3snka sKcTpeManbHbIX coctostHmin Bemecta (01.04.17).

B xozme 3k3aMeHa OLEHMBAETCs CTENEHb OBJAJACHMS aCHUPaHTAMU CIEAYIOIINX
KOMIIETCHIIU I

YHUBEPCANbHBIX

» CIIOCOOHOCTh K KPUTHYECKOMY aHAJIM3y W OILEHKE COBPEMEHHBIX HAayYHBIX
JNOCTUXKEHUHM, TeHEpUPOBAHUIO HOBBIX HJEW NpU pEHICHUH HCCIEIOBATENIbCKUX U
NPAKTUYCCKUX 337124, B TOM YHCIIC B MEXAUCIUILTHHAPHBIX o0nactax (YK-1);

» CIoCOOHOCTh TPOEKTUPOBATh M OCYIIECTBIIATH KOMILUICKCHBIC HCCIIEOBAaHUS, B
TOM 4HCII€ MEXAUCIHHUIUIMHAPHBIE, HAa OCHOBE IIEJIOCTHOTO CHCTEMHOI'O0 HAay4YHOTO
MHUPOBO33PEHHS C UCIOJIB30BAaHUEM 3HAHHM B 00JIaCTH MCTOpUU U (HUiIocoPpuu HAyKu
(YK-2);

» CIOCOOHOCTH TUTAHUPOBATh M PEIIATh 3a/1a4l COOCTBEHHOTO MPO(ECCHOHATBHOTO
U TnaHOCTHOTO pasutus (YK-5);

oowenpogeccuonanbrvlx

» CIIOCOOHOCTh  CaMOCTOSITENIBHO ~ OCYIIECTBIIATH  HAYYHO-HCCIIEIOBATEIBCKYIO
JeSITEIbHOCTh B COOTBETCTBYIOIIEH MPO(ECCHOHANIBHOM 00JIaCTH C HCIOIb30BAHUEM
COBPEMEHHBIX METOJOB HCCIEAOBaHUA U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
texnosoru#t (OI1K-1);

» TOTOBHOCTb K IIPETI0/IaBaTeNIbCKON JIESITETbHOCTH [0 OCHOBHBIM 00pa30BaTeIbHBIM
nporpammam Beiciiero oopazosanus (OITK-2);

npogheccuonanvrvix

» CIIOCOOHOCTB IMTPOBOJIUTH CAMOCTOSATEBHBIC HCCIICAOBAHHS B 00JIaCTH XUMUYECKOI
¢u3MKyU, BIAaJETh COBPEMEHHBIMH METOJaMU (PU3MUECKOr0 SKCIIEPUMEHTA, a TaKKe
CHOCOOHOCTh AHAIM3MPOBATh JKCIEPUMEHTAIbHbIE JTAaHHBIE C ILIEJbI0 HCCIEIOBaHUS
TEPMOJUHAMUKHA U KUHETUKH XUMUYECKUX peaKIil, (a30BbIX paBHOBECUI B OJHO- U
MHOTOKOMIIOHEHTHBIX ~ CHCTEMax, IPOLECCOB  aAcopOLMH, TOMOTEHHOIO0 U
rereporenHoro karanusa (I1K-1);

» CHOCOOHOCTB ITAHUPOBAThH M OPraHU30BaTh (PU3NIECKUE UCCIICIOBAHNUS, IPUMEHSATH
Ha I[IPaKTUKE TIOJYYEHHbIE 3HAHWUS WM HABBIKA JUIsl HANMCAaHUS HAy4HbIX CTaTeil,
COCTaBJICHHS ¥ 0()OPMIICHUS HAyYHO-TeXHUYeCKHUX nokymeHTtanuu (I1K-2);

» CIoCOOHOCTH MPHUHUMATH YUacTHE B Pa3pad0TKe HOBBIX METOJIOB H METOIMIECKHIX
TIOJIXO/IOB B HAYYHBIX MCCIICIOBAHUAX B 00sacTh xumuieckoi gusuku (I1K-3).

Hacrosiimas mporpamma pa3zpaboTaHa Ha OCHOBE IPOrpamMMbl, YTBEPKIACHHOU
MunuctepctBoM o6pa3oBanus u Hayku Poccuiickoit denepaunn (Ilpukaz MunoOpaayku
P® ot 08.10.2007 Ne 274 «O0 yTBep)ACHUH MPOTPaAMM KaHIUAATCKUX SK3aMEHOBY).
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B ocHOBY HacTos11el TPOrpaMMBbI MOJI0KEHBI CIEAYIONIINE JUCIUILTUHBI: ATOMBI U
MOJIEKYJIbl Ha TOBEPXHOCTH, CTPOCHHME BELIECTBA, XUMHUYECKas TEPMOJAMHAMHKA MU
KHHCTHKA.

Kannunatckuit sk3amMeH 1o AUCHUILUIMHE XUMHUUYecKas (PU3MKa, TOPEHUE U B3PbIB,
(bu3HKa SKCTpEeMaIbHBIX COCTOSIHUMN BEIIECTBAa IPOBOAUTCS B YCTHOM (hopMe MO BoIpocam
mporpamMMmbl, Ha dK3aMeHe mIpejuiaraercs Tpu Bompoca (6e3 6mieros). Ilocie ycTHOTO
OTBETa MOTYT 3aJlaHbl JIOTIOJHUTENIbHbIE U YTOUHSIOIIME BOIPOCHI, HE BBIXOJAIIUE 32
IIpeebl IPOrpaMMbl KaHIUJATCKOTO IK3aMeEHa.

2. Ilpozpamma Kkanouoamckozo IK3amena

2.1. CTpoeHnue Bemecrsa

OCHOBBI KBaHTOBOM T€OPUM MHOTO3JIEKTPOHHBIX CUCTEM. JJIEKTPOHHOE CTPOCHHE
MoJieKyJ1. OCHOBHBIE IPUHIIUIIBI TEOPUH BAIEHTHOCTH. MeTO MOJIEKY IS PHBIX OpOuTanei
U €ro MNpUMEHEHHE K JBYXaTOMHBIM MOJIEKYyJaM. MOJIEKYyJIApHBIE MOH BOAOPOAA M
MOJIEKYyJ1a BOAOPOAA.

DONEKTPOHHOE CTPOEHUE KOOPAMHALMOHHBIX COEOUHEHUN. MeKMOIIEKyIsIpHOe
B3auMozeiicTBue. Teopus kpucrammmyeckoro noss. Cunsl Ban-nep-Baanbsca. JloHOpHO-
aKIICIITOPHbIE KOMILIEKCHL. BomopoaHas cBs3b.

2.2. CTpoeHHe KOHIEHCUPOBAaHHBIX (a3
CrpykTypHas kiaccudukaius KOHISHCUPOBaHHBIX (a3. MaeanbHble KPUCTAILIBI.
Kpucrannuyeckas pemnietka u Kpucraumueckas CTpykTypa. Peanbabie kpuctaiisl. TUIbl
nedeKToB B peanbHbIX KpucTawiaX. JlOMEHHbIE CTPYKTypbl. ATOMHBIC, HOHHBIE,
MOJIEKYJISIPHBIE U APYTHE TUIBI KPUCTAUIOB. MeTasuibl U MOTyHIpOBOIHUKHU. KUAKOCTH.
CtpykTypa BO/ABI U BOJHBIX pacTBOPOB. CTPYKTypa KUJKUX SJIECKTPOTUTOB.

2.3. DJIeKTPOHHBbIE U s1/IePHble MATHUTHbIE MOMEHTHI B MATHUTHOM HOJIe

JIMIIONBbHBIM MOMEHT U MOJSPU3YEMOCTh MOJIEKYJ. MarHUTHbIE MOMEHTBI aTOMOB U
MOJIEKYJl M MarHMTHas BOCHPUMMYMBOCTb. MarHeTtoH bopa. CTpoeHHe 37I1€KTpOHHBIX
000JI0YEK TEPEeXOJHbIX M peako3eMenbHbIX aToMoB. I[IpaBuna Xynpga. Tepwmsl.
MarnutHbie MOMeHTHI snep. [Ipenmeccuss MarHUTHOrO MOMEHTa B MAarHUTHOM IIOJIE.
D¢ ekt 3eemana. PezoHancHOE MOTIONIEHNE KBAHTOB 3JIEKTPOMArHUTHOTO MOJIS.

2.4. DJeKTPOHHbBII NAapaAaMarHUTHBIN pe30HaHC

Cytp sBnenuss OIIP. Knaccuyeckoe paccMOTpeHHME MAarHUTHOIO pE30HaHca.
VYpaBHenus bnoxa. KBaHTOBO-MeXaHMYECKOE pAacCMOTPEHUE SBJICHHS MarHUTHOTO
pe3onanca. CMHOBBIN raMUIBTOHUAH. g-pakTop. BiMsHME KpUCTAIIIMYECKUX MOJeH,
TOHKasi M CBEPXTOHKAas CTPYKTypbl. AHu30Tponus crnekTtpoB OIIP mapaMarHuTHBIX
ueHTpoB. Jlunone-aunonasHoe B3auMopeiictue. OOMeHHoe B3aumojeicTBue. CyxeHue
cnektpa JIIP. ®opma nuuuii OIIP. Hlupuna nuauu. OOHOPOIHOE W HEOAHOPOIHOE
ymupenue. CnuH-CIMHOBBIE B3aUMOACHCTBH. MexaHu3Mbl M BpEMEHAa CIMHOBOM
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penakcanuu. OJIEKTPOHBI IPOBOAUMOCTH M JIOKAJIU30BAHHBIE MAarHUTHBIE MOMEHTBI.
ITapamarnerusm Ilaynu, uarencuBHocTs curnana JIIP. Ckun-addext u dpopma nuHuU
OIIP B meramnax, Teopus [laiicona. CrnuH-opOHWTanbHOE B3aUMOJICHCTBHE W CIIBUT
curHana IIP snexkrpoHoB nmpoBogumocTH. CIIMHOBAsl peakcanus B YUCTBIX METasulax.
Penakcanusa Ha npumecsx. MarHuTHbI pE30HAHC B CBEPXIPOBOJHHKAX. BnusHue
BUXPEBOM peleTky Ha popMy CHTHaa.

2.5. @eppOMArHUTHBIIH pPe30HAHC
Cytp u ocobeHHOCTH (PeppoMarHuTHOrO pe3oHaHca. DPQPEeKTsl, CBA3AHHBIE C
dbopmoii oOpasiia. BiusiHre KpUCTaIITMYeCKOH MarHUTHOW aHU30TPOITHH Ha PE30HAHCHYTO
gactoty. CIMH-BOJIHOBOM pe3oHaHc. CymneprnapaMarHeTH3M U MarHUTHBIN pE30HAHC.

2.6. AHTM()epPOMATHUTHBII pe30HAHC
DHepreTuyeckas IIeNnb aHTU(eppOMarHeTHKa. PensTUBUCTCKME M OOMEHHBIC
Mokl JIBe BeTBU ADMP. [lose J[3s5I0MIMHCKOTO U TI0JIE€ AHU30TPOIIHH.

2.7. SinepHblii MATHUTHBI pe30HaAHC
SIBiieHME SAEPHOrO0 MArHUTHOIO pe3oHaHca. [[pOTOHHBIM MAarHUTHBIA PE30HAHC.
Xumuueckuit caBur. CrnimH-crinHOBOe B3amMojencTBue. Crektpsl AMP opranndeckux
coenuHeHuil. CyKeHHEe IWUHUM, OOYCIOBJICHHOE IBWIKEHHEM CIIMHOB W OOMEHHBIM
B3aumoaeiicteueM. SIMP B metammax. Cnur Haitta. KoppuHroBckasi penakcaimsi.
Bpemena snepnoii penakcanuu. WUmmnynbcabid SIMP. Cman c¢BoOOIHON WHIYKITUH.
@ypee-criekTpockonus. YcrpoiictBo SAMP cniekrpomertpa.

2.8. XumMnueckasi TEpMOJUHAMHUKA
OCHOBHBIC TIOHSATHS TEPMOJAWHAMUKU. | 3aKOH TEPMOAMHAMUKH IS M300apHBIX
ycinoBuid  (3HTanmemus). 3akoH ['ecca (TeruioBod dh@dEKT XUMHUECKOW peakiluu).
CrenctBue 3akoHa ['ecca. MosbHas TEMII0EMKOCTb, 3aBUCMOCTh OT TEMIIEPATyPhl. 3aKOH
Kupxrodda. Il 3axoH TepMOIUHAMUKY, SHTPOTIHSL.

2.9. ®a3oBbie paBHOBECHS B 0JJTHOKOMIIOHEHTHBIX CHCTEMAX H PACTBOpPax

[IpaBuno ¢a3z 'n66ca (ctenenb cBoOOABI, (ha3a, kKOMIOHEHT). Da30BBIN MEPEXO.]
TBEPIOE TEJIO — JKUIKOCTh, TBEPJOE TENO — Ta3, KUIAKOCTh — ra3. [Ipumepsl (a3zoBbix
nuarpamm. Jluarpamma cOCTOSIHUS BOABL. PacTBOPUMOCTH ra3oB, TBEPABIX BEIIECTB.
Pa3zbaBrieHHbIe HeHlea IbHbIE PACTBOPHI. 3aKOH [ eHpH.

2.10. Ancopouus
Odusnyeckass U xuMmMuyeckas azacopobuus. Mzorepma ancop6uuu JIhHrMIopa.
Ancopbuust u3 cMmecu rasoB. [lomumonexynsipHas aacopOus. AAcopOIus Ha KUIKUX
noBepxHocTsx. M3oTepma ['nb0ca.
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2.11 XumMnueckasi KHHeTHKA
OCHOBHBIE OIIpEeNENCHUs] U NOHATHS XMMUYECKOW KMHETUKU. OCHOBHBIE MOHATHUSA
XUMHYECKOW KUHETHKU. CKOpPOCTh PpPEAKLUH, MOJEKYJISIPHOCTh, IOPSAJOK pEaKIuH,
KOHCTaHTa cKopocTH. KuHeTrnka omHOCTOpOHHUX peakuui. OOpaTHMble peaklHH.
[TocnenoBaTenbHble peakuuu. JIumuTupyromas craaus.
Teopus aKTUBHBIX CTOJIKHOBEHUU. TeopHs IEPEXOIHOTO COCTOSHMUS.

2.12. KuHeTHKAa OJHOCTAAUIHBIX M CJI0KHBIX XUMHYECKHX peaKIuii

Mertononorusi M3y4deHUs: CIOXKHBIX TporeccoB. [Ipsimas m oOpaTHas 3amadu
kuHeTuku. Katanutnueckue peakumu. llemapie peakumu. Katanw3 1enmHbIX peakiuil.
ABTOKaTaTUTHYECKUE PEaKINU. ABTOKOJIeOaTeIbHBIC PEAKIIUH.

3. Pekomenoyemasn numepamypa

1. T'epacumos S. U., dpesunr B. I1., Epemun E. H., Kucenes A. B., Jlebenes B. I1.,
[TangyenkoB I'. M., lneirua A. U. Kypc ¢usuueckoii xumuu. T. 1. M. Xumus,
1970. 592 c.

2. Kapaneresan M. X. Xumudeckas repmoannamuka. M.: Xumus, 1975. 520 c.
Baitpamos B.M. OcHOBbI XUMHUYECKOW KNHETUKU U KaTanu3a. M.: Akagemus. 2003.

Hanmsnbsce @., Ondeptu P. ®usnueckas xumus / Ilep. ¢ anrn. nox pen. Tomuuesoit
K. B. M.: Mup, 1978. 645 c.

5. MenBun — Xp103 O. A. @®usnueckas xumust / [lep ¢ anra. nox pexa. I'epacumona .
WN. B nByx kHurax. M.: Uznatuanut. 1962. 1148 ¢

6. T'opmxkos M. OcHoBbl pusnueckoit xumuu. bunowm: Jlaboparopus 3Hanuii, 2011. -

408 c.

7. H.M. Dmanyans, J1. I'. Knoppe. Kypc xumnueckoit kunetuku. M, Briciias mikona,
1974.

8. bymanoB, B.B. Xumwnueckas kunetuka / B.B. bynmanos, T.H. JlomoBa, B.B.
PrIOKHH. - UznarenbcTBO: "JlaHp", 2014. - 288 C.

http://e.lanbook.com/books/element.php?pll_id=42196
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4. Kpumepuu oyenxu

OTJIMYHO

— Bce Bonpockl pacKphITHI OJHOCTHIO;

— OOyyJaromuiics BIaieeT OCHOBHBIMHU TEOPHUSAMU U TITyOOKO ITOHUMAET UX
CoJIep)KaHHKE,

— MmeeT sicHOe npeICTaBlIeHUE CBA3M TCOPUU U TPAKTUKH B paMKax
M3JIaraeMoro MaTepuaa;

— VYBepeHHO BiajieeT HeOOXOIMMBIMU METOJJaMU PEIICHUSI KOHKPETHBIX
3aJ1a4, MOXKET MPOMLTIOCTPUPOBATH OCHOBHBIC TIOJIOKCHUS TEOPUHN
KOHKPETHBIMH IPUMEPaMHU;

— SICHO M 9EeTKO JaeT OCHOBHBIC OIpEACIICHNS. BianeeT TepMUHOIOTHISCKUM
Y TIOHSTHIHBIM amapaToM;

— Pa3BepHyTO OTBEYaET Ha JOMOJHUTEIBHBIC BOIIPOCHI.

Xopouro

— Bompocsl pacKphITHI 110 CYILIECTBY;

— OOyuarouuiics B 1IEJIOM BJIaZIe€T OCHOBHBIMH TEOPHSIMH U IOHUMAET UX
COJIEp’KAHMUE;

— Nmeer ob1iee npeacTaBieHNe O CBSI3U TEOPUU U MIPAKTUKH B PaMKax
M3JIaraéMoro MaTepuaa;

— Brageer B 1iennoM HEOOX0AMMBIMU METOJaMU PEIICHUsI KOHKPETHBIX 3ajad,
MOXET NPOUJUTIOCTPUPOBATH OCHOBHBIE MOJI0KEHUS TEOPUHA KOHKPETHBIMU
IIpUMEPAMU;

— B nocraTouHol Mepe BiaeeT NOHATUNHBIM U TEPMUHOJIOTUYECKUM
anmapaTom;

— lMeeT 3aTpyqHEHUs IPYU OTBETE HA JONOJHUTEIBHBIE BOIIPOCHL.

Y 10BJI€TBOPUTEJIHHO

— Bonpocskl pacKpbIThl, HO HE OJIHOCTHIO;

— Ci1aboe NOHMMaHUE CBSI3U TEOPUU U MPAKTUKH;

— OOyy4aromuiicst MOXET NPOMJLITIIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS TEOPUU
KOHKPETHBIMH IIPUMEPAMH, HO UMEET 3aTPYAHEHUS IIPU PELLIEHUN HEKOTOPBIX
3azay;

— OOyuarouuiics He IEMOHCTPUPYET YBEPEHHOTO BIIa/IC€HUS IOHATUHHBIM U
TEPMHUHOJOTUYECKUM aIapaToM;

— JlonosHUTENbHBIE BOIIPOCHI BBI3BIBAIOT 3aTPYJHEHHE.

HeynoBierBopuresbHO

— Bonpiias yacte BOpoCcOB HE PacKpHITa;

— OOyyaromuiicst He MOXKET MPOWIIIIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS
TEOpPUU KOHKPETHBIMU IIPUMEpPaMH, HE MOKET IPUMEHHUTDH TEOPUIO TPU
pEeIIeHNN KOHKPETHBIX 33/1a4;

— Her oTBeTOB Ha JOMOIHUTENBEHBIE BOIPOCHI.
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