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AHHOTAIIUA

Pabouas mporpamma nuctuIminHbl «PU3MUEcKas XUMHUs» COCTaBlIeHa Ha ocHoBaHUM lIpo-
rPaMMBI-MHHUMYM KaHJIUJATCKOTO dK3aMeHa M0 (PU3MYECKON XUMHH, pa3pad0TaHHOW IKCIEPTHBIM
coBeToM Bpriciieil aTTecTallMOHHOW KOMHCCHU MO XUMHUH (IO HEOPTaHWYECKOM XMMMHU) MPH yda-
ctun MHctutyTa dusnueckoir xumun PAH 1 MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA MM.
M. B. JlomoHOCOBa U yTBepkIeHHOU mpukazoM MunoOpHayku Poccun ot 8 oktsabps 2007 r. Ne
274 (3apeructpupoBan MuntoctoM Poccun 19 oktsi6pst 2007 r., peructparmorssiii Ne 10363).

Pabouas mporpamma «®Pusndeckas XUMHs» COOTBETCTBYET TPEOOBAHHUSAM, 00S3aTEIbHBIM
IpU peau3aliil OCHOBHBIX NMPO(ecCHOHAIBHBIX 00pa30BaTeNbHBIX IPOTrPaMM BEICIIETO 00pa3oBa-
HUS - TIPOrPAMM IOJATOTOBKM HAyYHO-TIEIarOrMYeCKUX KaJpoB B aCHUPAHTYPE MO HAIPaBICHUIO
MOJATrOTOBKM Ka/ipoB Bbicuieil kBamudukanun 04.06.01 Xumudeckue Hayku (Jajee COOTBETCTBEHHO
- IporpamMMma aclupaHTyphl, HAMPABJICHUE MOJATOTOBKH). YTOMSHYThIC TPEOOBAHUS yCTAHOBIICHBI
@OenepalibHBIM TOCYJIAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM BBICHIET0 OOpa30BaHUS IO
HanpasneHuto noaroroBku 04.06.01 Xumuueckue Hayku (ypoOBEHb HMOJTOTOBKU KaJIpOB BhICIIEH
kBanupukanun) ([Ipuxaz3 MunuctepctBa obpa3zoBanuss u Hayku Poccuiickoit ®denepanuu ot
30.07.2014 r. Ne 869).

B paGoueii mporpamme HUCHONB3YIOTCS CIENYIOIINE COKPALLICHHS:
UXTT YpO PAH - ®enepanbHoe ToCydapCTBEHHOE OO/DKETHOE yupexaeHue Hayku HMHCTUTyT
XUMHH TBEPAOTO TeNa Y PalnbCKOro otaesneHns Poccuiickoi akaieMuu HayK;
VK - yHHBepcanbHbIe KOMIIETCHIINY;
OIIK - oOmiernpogeccuoHallbHble KOMIIETEHIINH;
I1K - npodeccroHanbHble KOMIETEHIINN;
OOII — ocHOBHAas 0Opa3zoBaTeIbHast IPOrpamMma;
®I'OC BO - ¢penepanbHbIii TOCYAapCTBEHHBI 00pa30BaTENIbHBIA CTAHAPT BBICIIETO 0Opa30BaHMUSL.

Hucuunnuna «®dusndeckass XUMUS» OTHOCUTCS K BapUaTUBHOM yacTu (00s3aTeibHbIE IHC-
umuHbl) yuebHoro miuana OOII acnupanTypsl no HanpasieHuto noarotoBku 04.06.01 «Xumunye-
CKHe HayKu» M HarpaBieHHOCTH «Pusndeckas xumusi» (KBamudukamnus: Mccnenoarens. [Ipenona-
BaTelb-HCCIIEI0BATENbD).

Acnupant no HanpasiaeHuto noarotoBku 04.06.01 Xumudeckue Hayku TOTOBUTCS K CIEAy-
IOIIMM BHJaM NMPO(eCcCHOHANBHON JEATeTbHOCTH: HAyYHO-HUCCIIEA0BATENbCKas AEITEIbHOCTh B 00-
JaCTH XMMHUHU U CMEXHBIX HayK; IpernojaBaTelibCcKasi AESITeIbHOCTh B 00JaCTH XUMHUHU U CMEXKHBIX

HayK..
Hamnpasnennocts (mpoduis) mpodeccruonanbHoi aestenbHocTH: OU3ndecKas XuMusl.

JlvcuuiuinHa HalesdeHa Ha (pOPMHUPOBAHUE Y BBIMYCKHUKA, OCBOMBILIETO MPOTrpaMMy aclu-
paHTypsl, yHHBepcaiabHbIX KomreTeHuni YK-1, YK-3, YK-5, o0menpodeccuoHalbHBIX KOMIIETEH-
uit OIIK-1, OIIK-2, OIIK-3 u npodeccuonanbubix komnereHmii [TK-1.

[IpenoaBanye JUCUUIUIMHBI IPETyCMATPUBAET CleayIoIie (POpMbI OpraHU3aluu yaeOHO-
o Mpolecca: JIEKIIMH, CaMOCTOsITeNIbHas padoTa.

[IporpaMMoii TUCHUTIIMHBI TPETYCMOTPEHBI CIAEAYIOLINE BUIbI KOHTPOJIS:

HUmoeosviti konmponv. JIJIs KOHTPOJS YCBOCHUSI TUCHUILIUHBI ydeOHbIM 1miaHom OOII
MPelyCMOTPEH KaHIUJATCKUI 3K3aMeH.

OO1m1ast TpyZI0€MKOCTb TUCHMIUIMHBI COCTABISAET 3 3aueTHble equHMLbI, 108 akageMudeckux
gacoB. [IporpaMMoii TUCHUIUIMHBI IPEIyCMOTPEHBI: 14 yacoB Ha JeKIMHU, 6 4acoB Ha KaHAWJAT-
CKUH 3K3aMeH U 88 4acoB CaMOCTOSITEIbHON pabOTHI aCIIUPAHTOB.



1. IEJIM M 3AJTAYM YYEBHOM JUCHUTIIVHBI

Lenp u3ydeHUs AUCHUILTUHBI — MOJIyYEHHE acCIUpaHTaMH YIITyOJICHHBIX 3HAHUH O TeopeTHde-
CKOM U 3KCIIEPUMEHTAJILHOM HCCIIEZIOBAHUU (PU3NYECKONW XUMUU, Pa3BUTHE MPUOOPETEHHBIX UMU
HAaBBIKOB MCCJIEJIOBAHUSI IIyTEM MCIIOJIb30BaHUsl HAKOIUIEHHBIX 3HAHUM B aHAJIM3€ U UHTEPIPETALUU
Pe3yJIbTAaTOB, [TOJIy4aeMbIX MIPH BBITOJIHEHUU TEMbl HAYYHO-KBaJTU(UKAIIMOHHONU PabOTHI.

3amaun TUCIUIUIMHBL: U3y4Ye€HUE aclpaHTaMu (PU3MUECKO XUMUH; O0JIee TECHO CBS3aTh TEO-
PUIO C MPAKTUKON U Pa3BUTh HABBIKHM MCCJIEA0BATENS CIOXKHBIX MHOTOKOMIIOHEHTHBIX CUCTEM pa3-
HOT'O YPOBHS; MPEBPATUTh MUMEIOIIMECS OOLIMPHBbIC 3HAHHS B PAa3JIMYHBIX OONACTAX (PU3NYECKOM
XUMHUM B CTapTOBYI0 0a3y TEOPETUYECKUX OCHOB BBINOIHIEMONH AacHUpPaHTOM HAy4HO-
KBaJIM(UKAIIMOHHOM pabOThI; OMPENETUTHCS C SI3bIKOM OMUCAHUS Pa3BUBAEMBIX IPH BBIOJIHEHUU
HAYYHO-KBAIM(UKAMOHHOW pabOThl TEOPETHUECKUX TOJIO0KEHUH; TIIATEIBHO OCMBICIHTH HCCIE-
JIyeMYI0 B Hay4HO-KBaJIU(UKAIMOHHON paboTe 00JIacTh, YETKO MPEICTABIATh LIENU U 3a7a4d BbI-
MIOJIHSIEMBIX UCCJIEI0BAaHUM, IOHUMATh, YTO BHECEHO aBTOPOM B HayKy M IIPAKTUKY U YMETb OTCTa-
MBATh CBO€ MHEHHE.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

2.1. Yuebnast nuctunianHa «duznyeckas XUMHs SBJISIETCS 0053aTeNIbHONW JUCIUIUIMHON U BXOJUT B
BapHaTHBHYIO yacTh yueOHoro miaHa OOIL.

2.2. JlaHHast nporpaMMa CTpOUTCS Ha MPEeEeMCTBEHHOCTH IIPOrpaMM B CUCTEME BbICIIEro oOpa3oBa-
Hus U npenHasHadeHa s acnupantoB UXTT VpO PAH, npomenmux obydeHue mo mpo-
rpaMMaM MOATOTOBKM MarucCTpOB WIIM CIELUATUCTOB, IPOCIYIIABIINX B BBICHIMX Y4€OHBIX 3a-
BEJICHUAX (YHUBEPCUTETAX) COOTBETCTBYIOIINE KYPChl M UMES 110 HUM IOJIOKUTENbHbIE OLEH-
ku. OHa OCHOBBIBAETCSI Ha IOJOXKEHUAX, OTPAXKEHHBIX YUEOHBIX IMporpaMMax YyKa3aHHbBIX
ypoBHel. B ocHOBY HacTosiiell MporpaMMbl MOJO0KEHBI CIEAYIOUINE AUCLHUILIMHBL YYEHUE O
CTPOEHHUH BELIECTBA, XUMHUYECKasi TEPMOJIMHAMHKA, TEOPUsl TOBEPXHOCTHBIX SBJICHUH, yueHHE
00 IIEKTPOXUMHUYECKUX MPOLIECCaX, TEOPUs KUHETHKH XUMHUECKUX PEaKIMid U y4eHHE O KaTa-
Im3e.

2.3. lucuunnnHa «Pu3znyeckas XMMUsS» HalpaBjieHa Ha MOJArOTOBKY K claue KaHAMJIaTCKOTo JK3a-
MeHa 1o (pu3nyecKo XUMHUH.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHbI

[Tpouecc u3ydeHus IUCHUILUIMHBI «PuU3nuecKas XUMUS» HalpaBieH Ha (OpMUPOBAHUE dJie-
MEHTOB cieaymux komnereHuui B coorserctBuu ¢ OOII no Hanmpasnennto noarorosku 04.06.01
XUMUYECKUE HAYKH:

1. YHueepcanvnvlx Komnemenyuii:

® CIIOCOOHOCTH K KPUTHUYECKOMY aHAJU3y M OLEHKE COBPEMEHHBIX HAYYHBIX JOCTHKEHHH, re-
HEPUPOBAHUIO HOBBIX MJECH NMpH PElICHUM HCCIENI0BATEeIbCKUX M NMPAKTHUECKUX 3ajad, B
TOM 4HUCIIe B MeXAUCUUIITHHAPHBIX o0nacTsx (YK-1);

® CIIOCOOHOCTH NMPOEKTUPOBATh M OCYLIECTBIATh KOMIUICKCHBIE MUCCIIEIOBaHMs, B TOM YHCIIE
MEXIUCUUIIIMHAPHBIE, HA OCHOBE II€JIOCTHOIO CUCTEMHOI0 HAYYHOI'O MUPOBO33PEHHUS C UC-
MOJIb30BaHUEM 3HAHMN B 00s1acTH uctopuu U Gunocopun Hayku (YK-2);

® TOTOBHOCTH y4acTBOBaTh B pabOTe POCCHHMCKHX W MEXIYHAPOIHBIX HCCIIEHOBATEIHCKUX
KOJIJIEKTHBOB T10 PEIICHUIO HAyYHBIX U Hay9HO-00pa3oBaTenbHbIX 3a1a9 (YK-3);

® TOTOBHOCTh HCIIOJIb30BAaTh COBPEMEHHBIE METOJbl U TEXHOJOTUH HAYYHOH KOMMYHHMKAIUU
Ha rocy1apcTBEHHOM M MHOCTpaHHOM si3bike (YK-4);

e CrOCOOHOCTH IJIAHUPOBATh M peliaTh 3a/adydl COOCTBEHHOrO MPO(ecCHOHATBHOTO U JINY-
HocTHOTO pa3Butus (YK-5).



2. Obwenpogeccuonanbrplx KOMnemeHyuii:

® CIOCOOHOCTH CaMOCTOSITENIbHO OCYIIECTBIISATh HAYYHO-MCCIEAOBATEIBCKYIO JIESTEILHOCTh B
COOTBETCTBYIOIIEH MpodeccnoHabHOM 001aCTH ¢ UCTIONB30BAaHUEM COBPEMEHHBIX METOJ/IOB
HCCIIeI0BaHu M MHGOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoorui (OI1K-1);

® TOTOBHOCTH OPraHM30BaTh pabOTy HCCIENOBATEILCKOTO KOJJICKTHBA B 00JacTH XHMHUH U
cMexHbIX HayK (OIIK-2);

® TOTOBHOCTh K MPENOJIaBaTEIbCKONW AESITETbHOCTH IO OCHOBHBIM 00pa3oBaTeNbHBIM IPO-
rpammam Beiciiero oopaszoBanus (OIIK-3).

3. Ilpogheccuonanvuvix komnemenyuii:
CIOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEACHUIO HAayYHO-UCCIIEAOBATENLCKOM paboThl U MOIY-
YEHHUIO0 HAYYHBIX PE3yJbTaTOB, YJOBIIETBOPSAIOIIUX YCTAaHOBICHHBIM TPEOOBAHUSM K COJIEpKa-
HUIO JMCCePTalUii HAa COMCKAHWE YUCHOW CTETeHU KaHAWAaTa HayK MO CHEIUaIbHOCTH (HampaB-
nenHoctH) 02.00.04 duznueckas xumust (1TK-1).

[To oxOHYaHUU U3YyYEHUS AUCHMILTUHBI ACTUPAHTHI JOJKHBI OYAyT

3HaAmMb:

®  OCHOBHBIC MOHSTHS, COOTHOLIEHUS M CIIOCOOBI TEOPETUUYECKOT0 OMUCAHMS U3ydaeMon (usuue-
CKOM XMMUH,

®  METOJbl KPpUTUUYECKOTO aHAJIM3a U OLIEHKU COBPEMEHHBIX HaY4YHBIX JOCTHKEHUU, a TAKKE METO-
JIbl TEHEPUPOBAHUS HOBBIX MJEH NMPHU PEUICHUHM UCCIEAO0BATEIbCKUX M MPAKTUYECKUX 3a/]ad, B
obsacty (HU3NIECKON XUMHH M B MEXKTUCITUTUIMHAPHBIX 00JIaCTsX;

ymembw:

®  [IPUMEHSATH MOJYYEHHbIE 3HAHUS MPU BBIIOJHEHUU MPAKTHYECKUX 3aJaHuil, pacyeToB, OCBau-
BaTh BOIIPOCHI, BHIHOCUMBIE Ha CAMOCTOSITEIbHOE U3yUEHHUE,

®  AHAIM3HUPOBATH AJIBTEPHATHBHBIE BAPUAHTHI PELICHUS UCCIEAOBATEIBCKUX U IMPAKTUYECKUX
3aJ1a4y ¥ OLICHUBATh MOTCHIIMAIBHBIC BBIUTPHIIITH/IPOUTPHIIIN PeaU3aI[ii 3THX BApUAHTOB

® [IpU PEUICHHUH HMCCIIENOBATEIbCKUX M MPAKTUYECKUX 3a]a4 T€HEPUPOBATh HOBBIC UJEH, NTOAAa-
FOIIMECS ONEPAlMOHAIM3ANH UCXO/ISl U3 HAIMYHBIX PECYPCOB U OTPAHUYCHUI;

6/1a0emo:

®  OCHOBaMH MaTEMaTHYECKOTO arapaTa IpUMEHSIEMOTO JJI ONMCaHUs (PU3NYECKON XUMUH,

e  HaBBIKAMH IPOBEICHHS TEOPETUUYECKOTO MCCIEAOBAHMS B PA3IMYHBIX 00JIACTAX (PU3UUYECKOU
XUMHH,

®  CrOCOOHOCTHIO MPUOOPETaTh HOBBIE 3HAHUS, WCIOIB3YS COBPEMEHHBbIE 00pa3oBaTeNbHBIE U
nH(pOpPMaIMOHHBIE TEXHOJIOTUH, U3J1araTh MaTepuall B ICHOM U JOCTYIHOH dopme,

e  HaBBIKAMM aHAJIM3a BO3MOXXHOCTH CO3/IaHUS HOBBIX METOJUK M TEXHOJOTHWU Ha 0asze mpoBe-
JICHHBIX UCCIEIOBAaHNH,

®  HABBIKAMHM IUIAHUPOBAHMS HAYYHOI'O HCCIIEIOBAHUSA, AHAIN3A MOJY4aeMbIX PpE3yJIbTaTOB M
(GhOpMyYITUPOBKHU BHIBOIOB,

L] HaBbIKAMHU KpI/ITI/I'-IeCKOI‘O aHalin3a U OLCHKU COBpeMeHHBIX Hay‘IHLIX IIOCTI/I)KGHI/If/i 158 peSy.]'H)TaTOB ncs-
TCJIBHOCTU II0 peHIeHI/IIO HNCCIICOOBATCIIbCKUX U HpaKTI/I‘IeCKI/IX 3aJga4d, B TOM YHCJIC B MC)I(JII/ICHI/IHHI/IHap-
HBIX 00JaCTAX,

L] HAaBbIKAMHU aHaJIn3a OCHOBHBIX MHpOBOBBpeH‘IeCKI/IX U METOIOOJIOTHUYCCKUX HpO6HeM, B T.4. MCXIUCIIU-
HJ'II/IHapHOI‘O xapaKTepa, BO3HUKAKOIINX B HayKe Ha COBpeMeHHOM aTare € pa?,BI/ITI/IS{,

®  HaBBIKAMH KPUTHUYECKOW OLEHKH d(PPEKTUBHOCTH PA3IMYHBIX METOJOB M TEXHOJOTHH HAyYHOW KOMMY-
HUKAIMU HAa TOCYAapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.



4. CTPYKTYPA U COAEP) KAHUE YUEBHOM JUCIHHUIIINHBI
4.1 Pa3aeanl THCHHUILINHBI M BUALI 3aHATHH
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Paznean 1. CTpoeHue BelecTBa
Tema 1. OcHOBBI K1acCHYECKON TEOPUH XMMUYECKOTO CTPOSHMUSL. 4 2 2
Tewma 2. ®u3nveckre OCHOBBI yUEHUS O CTPOCHHN MOJIEKYJI. 4 4
Tema 3. CumMeTpusi MOJIEKYJISIPHBIX CUCTEM. 4 4
Tema 4. DneKTpUYECKUE U MarHUTHBIE CBOWCTBA. 6 2 4
Tema 5. MexxMoneKyIsipHble B3aUMOICUCTBUSL. 2 2
Tema 6. OCHOBHbBIE 3aKOHOMEPHOCTH B CTPOCHUH MOJIEKYII. 2 2
Tema 7. CTpoeHUE KOHICHCUPOBAHHBIX (ha3. 8 2 6
Tewma 8. [ToBepXHOCTh KOHJACHCUPOBAHHBIX (a3. 6 2 4
Pasnen 2. Xumuyeckasi TepMOIUHAMHMKA
Tema 1. OCHOBHBIE TOHATHUS U 3aKOHBI TEPMOJIMHAMUKHU. 6 6
Tema 2. Dy1eMEeHTHl KBAHTOBOW XUMHUU. 8 2 6
Tema 3. Di1eMeHTBI CTATUCTUUECKON TEPMOJIMHAMUKH. 2 2
Tewma 4. DeMeHTHI TEPMOJIUHAMUKN HEOOPATUMBIX MTPOIECCOB. 2 2
Tewma 5. PactBopsl. da3oBbIe paBHOBECHS. 4 4
Tema 6. I'eTeporeHHbIe CUCTEMBI. 2 2
Tema 7. AncopOuusi M MOBEPXHOCTHBIE SIBJICHHUS. 4 4
Tema 8. DIIEKTPOXUMUYECKUE MPOLIECCHI. 4 4
Pa3nen 3. Kuneruka XuMu4ecKux peakumii 16 2 14
Paznea 4. Karaaus 18 2 16
KanaunaTckui JK3aMeH 6
Bcero no qucuuninne 3 108 | 14 88

4.2. CopeprxaHue pa3eioB U TeM

Paszgea 1. CTtpoeHue BelecTBa

Tema 1. Ocnosvt Kraccuueckoii meopuu xumuuecko2o cmpoenus. OCHOBHBIE TOJIOKEHUS
KJIACCHYECKON TEOpHH XUMHUYeCcKoro ctpoeHus. CTpykrypHas ¢opMyia u rpad Molekynibl. M3ome-
pusi. Kondopmarmu monekyn. CBsi3b CTPOSHUS U CBOWCTB MOJIEKYIL.

Tema 2. @usuueckue 0CcHOBbL yueHus 0 cmpoenuu monekya. Mexannyeckass MOJENb MO-
nexynbl. [loTeHIMaNbl MapHBIX B3aUMOACHCTBHIA. METOIbI MOJEKYISIPHOW MEXaHHKH M MOJEKY-
JSIPHOU JTMHAMUKH TPH aHATTU3€ CTPOCHUS MOJICKYJI.

OO0mre MPUHIMIBI KBAHTOBO-MEXaHHMUYECKOTO OMUCAHHS MOJICKYJSIpHBIX cucteM. Craruo-
HapHoe ypaBHeHue lllpénunrepa mius cBOOOAHONW MOJIEKYJBI. AguabaTHYECKOEe MPUOTHKEHUE.
DNEKTPOHHOE BOJHOBOE YPaBHEHHE.

[ToTeHIMaTBHBIC KPUBBIE U MTOBEPXHOCTH IMOTCHIIMATLHOM 3Heprun. VX olmiasi CTpykTypa u
pa3iuuHble TUTBL. PaBHOBecHbIE KOH(UTyparuu Moiekyl. CTpykTypHas uzomepus. OnTHYeCKHe
HU30MEPHI.

Konebanus monexyn. HopmanbHble kKoJeOaHus, aMIUIUTYIbI U 9aCTOTHI KOJIGOAHH, 4acTo-
THI OCHOBHBIX K0JIEOATEIbHBIX Mepexo10B. Kosebanust ¢ 00JIbIION aMITITUTY/ 0.

Bpamenue monekyn. PasnuyHbie THUMBI MOJEKYISIPHBIX BOJYKOB. BpaiaTenbHble YpOBHU
SHEPTUH.




DIEKTPOHHOE CTPOCHHE aTOMOB M MOJIeKYJ. OHOAIEKTPOHHOE MPUOIKEHHE. ATOMHBIE U
MOJICKYJISIpHBIE OpOUTAIH. DIEKTPOHHBIE KOH(PUTYpauu U TepMbl aToMoB. [IpaBuno XyHaa. Dnek-
TPOHHAs IJIOTHOCTh. Pacmpesenenue 31eKTpOHHON IIOTHOCTH B JIBYXaTOMHBIX Mojiekynax. Kop-
peNsIOHHBIE OpOUTaNIbHBIE Auarpammbl. Teopema Kymmanca. Ilpenensl NpUMEHUMOCTH OJIHO-
AIEKTPOHHOTO MPUOIUKESHHUS.

WHTepniperanysi CTpOEHUST MOJIEKYJ HAa OCHOBE OpOMTAJIBHBIX MOJAENEH U MCCIEN0BaHUS
pacnpeziesieHus: AIEKTPOHHOU MIOTHOCTH. Jlokanu3oBaHHbIE MOJEKyNIApHble opOuTanu. ['ubpuau-
3anusl.

DneKTpoHHasi KOppeisiius B aToMax U Mosiekyiax. E€ mposiBieHust B CBOMCTBaxX MOJIEKYII.
MeTto KOHPUTYpallMOHHOTO B3aUMOCHCTBHSL.

[IpencraBienus o 3apsax Ha aToMax M MOpsiAKax CBsA3ei. PaznuuHble METONbI BBIAEICHUS
aTOMOB B Mouiekyiax. Koppensuuu necKpunTopoB AJIEKTPOHHOIO CTPOCHHSI U CBOWCTB MOJIEKYII.
WHaeKCchl peakIMOHHOM crocoOHOCTH. Teopust TpaHUYHBIX OpOUTAIICH.

Tema 3. Cummempusa mMonekyaapuplx cucmem. ToUeUHbIE TPYNIBI CUMMETPUNA MOJIEKYJI.
[TonsTHE O TMpeACTaBIEHUSX TPYNN M XapakTepax mnpejacraBieHuil. OOmme cBOCTBa CUMMETPUU
BOJIHOBBIX (DYHKIMN U MOTEHIMATBHBIX MOBepXxHOCcTel Monekyn. Kiaccudukaims KBaHTOBBIX CO-
CTOSIHUM aTOMOB M MOJIEKYJ 10 cuMMeTpuu. CHUMMETpUs aTOMHBIX U MOJIEKYJISIPHBIX OpOuTalieH,
G- U T-opOUTaiy. m-IIEKTPOHHOE MPUOIINKEHHE.

Bnusiane cuMMeTpuu paBHOBECHOM KOH(UTYpAIMH si7ep HA CBOMCTBAa MOJIEKYN M UX JAMHA-
Muyeckoe moBeneHue. OpOuTasbHble KOPpENSIIUMOHHBIE AuarpamMmbl. CoxpaHeHue opOuTanbHOU
CUMMETPUHU IPU XUMUUECKHUX PEAKIIUSIX.

Tema 4. Dnexmpuueckue u maznumnsle céoiicmea. JIUNONBHBI MOMEHT U MOJSpU3Ye-
MOCTh MOJIEKYJI. MarHUTHBI MOMEHT M MarHWTHas BOCIPHUMYHUBOCTE. DPdexTsl [ltapka u 3ee-
MaHa. MarHUTHO-pPE30HAHCHBIE METO/IbI UCCIIEIOBAHUS CTPOCHHS MOJIEKY. XUMUYECKUN CABUT.

OnTHyueckue CreKTpel MOJIEKYJl. BeposTHOCTH mepexoi0B U IpaBuiia 0TOOpa MpH Mepexo-
Jax MEXIy Pa3lIUYHbIMU KBAHTOBBIMHU COCTOSIHHSIMH MOJIEKYNI. CBSI3b CIIEKTPOB MOJIEKYJ C HX
ctpoeHueM. OrpeneneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJ] U3 CHEKTPOCKONMMYECKHMX JaH-
HBIX.

Tema 5. Mesxcmonexkynapuvte e3aumooeiicmeus. OCHOBHBIE COCTaBIISIONINE MEKMOJICKY-
JSIPHBIX B3aUMOJAEUCTBUN. MoJleKylsipHble KOMIUIEKCHI. BaH-aep-BaanbcoBbl MoJeKyIIbl. Kinactepsl
aTOMOB U MoJieKyJl. BonopoaHas cBsi3b. CynepMoJIeKyibl U CYyIIpaMOIeKyIsIpHas XUMUS.

Tema 6. Ocnosnbvie 3aKkonomeprnocmu 6 cmpoenuu mosnekyn. CTpoeHne MOJIEKYIN IPOCTBIX
U KOOPJMHAIMOHHBIX HEOPraHWYECKUX coenuHeHui. [lonusiiepHble KOMIUIEKCHBIE COEAMHEHMS.
CTpoeHHE OCHOBHBIX THUIIOB OPTaHUYECKUX M DJIEMEHTOOPraHMUYECKHUX coeauHeHui. CoeauHeHus
BKJIFOUEHUSI.

Tema 7. Cmpoenue konoencupogannvix ¢pas. CTpyKTypHas KJIacCU(pHUKAIMs KOHIEHCHPO-
BaHHBIX (a3.

WneanpHbple kpucTauibl. Kpucraminueckas perierka M KpUCTaUIMYecKas CTpyKTypa. Pe-
anbHble KpUCTaUIbl. TUIBl 1e(EeKTOB B pealbHbIX KpHucTamuiax. Kpucramisl ¢ HEMOMHON ynopsao-
YEHHOCTBIO0. JIOMEHHBIE CTPYKTYpBI.

Cummerpus kpucramioB. Kpucramnorpadguueckue TO4YeuHbIE I'PYMHIbl CUMMETPUU, THUIIBI
peleToK, CUHroHuM. [IoHsATHE 0 MPOCTPaHCTBEHHBIX IpyNNax KpUCTaIoB. MHAEKCH KpucTaio-
rpaduyueckux rpaHei.

ATOMHBIE, HOHHBIE, MOJIEKYJIIPHBIE U JIPYrHe TUIBI KpUcTauioB. Llenoueuynsle, KapKacHbIE
U CIIOUCTBIE CTPYKTYPBHI.

CrpoeHne TBEpAbIX PacTBOPOB. YTOPAJOUYCHHbIE TBEpAbIEe PacTBOpPBL. AMOpdHBIE Bellle-
ctBa. OCOOCHHOCTH CTPOCHHUS TIOJMMEPHBIX (has.

MeTtannel 1 NOJYyNPOBOJHUKH. 30HHAS CTPYKTypa SHEPreTHUECKOIrO CIEKTpa KPUCTAIUIIOB.
[ToBepxHocTh @epmu. Paznuunblie Tumel npoBogumoctu. Konebanus B kpucramiax. DOHOHBI.

XKunkoct. MruoBeHHas M KosebaTeabHO YCpeAHEHHAs CTPYKTYpa KUAKOCTH. ACCOIUATHI
U KJacTephl B XKUIAKOCTAX. DIYKTyalluu U KOppensiunoHHble GyHKIMH. CTPYKTypa MPOCTHIX KU-
KocTeil. PacTBopel HEneKTpoiauToB. CTpyKTypa BOABI U BOJIHBIX pacTBOpoB. CTPYKTypa >KUIKHUX
AIIEKTPOJIUTOB.

Murnemioo6pa3oBaHue U CTPOSHHE MULIEILIL.



Mesodassl. [Tnactuueckue kpucramibl. JKuakue KpucTaibl (HEMaTHKH, CMEKTUKH, XOJe-
CTEPUKH U Ip.).

Tema 8. Iloeepxnocmv Konoencupoeanuvlx ¢haz. OCOOCHHOCTH CTPOCHUS TOBEPXHOCTH
KPUCTAIJIOB M KUAKOCTEH, CTPYKTypa TpaHMIIBI pa3jiesia KOHICHCUPOBAaHHBIX (ha3. MoJeKyibl 1
KJ1acTephl Ha moBepxHocTU. CTPyKTypa aAcOPOLUOHHBIX CIIOEB.

Pazgen 2. Xumuueckasi TepMOAUHAMHUKA

Tema 1. Ocnoenvie nonamusa u 3aK0Hbl mepmoournamuxu. OCHOBHBIEC MTOHATHS TEPMOAU-
HAaMHUKH: U30JIMPOBAHHBIE U OTKPBITHIE CUCTEMBI, PABHOBECHBIE U HEPABHOBECHBIE CUCTEMBI, TEPMO-
JUHAMHYECKHE TIEPEMEHHBIE, TEMIIEPATYPa, UHTCHCUBHBIC U JKCTEHCUBHBIC IIEPEMEHHBIC. Y paBHE-
HUS COCTOSIHUS. TeopeMa 0 COOTBETCTBEHHBIX COCTOSIHUAX. BupHualibHble ypaBHEHUS COCTOSHUS.

IlepBblif 3aKk0H TepMOAUMHAMUKH. Teruiora, paboTa, BHYTPEHHS SHEPrusl, SHTANbINs, TEIJI0-
eMKoCTb. 3akoH I'ecca. CTaHIapTHbIE COCTOSIHUS M CTAHAAPTHBIE TEIUIOTHI XUMHUYECKUX PEaKLIMM.
3aBUCUMOCTh TeIIOBOTO 3(dekra peakiuu oT Temmeparypbl. Popmyrna Kupxrodda. Tadmuisi
CTaH/IapTHBIX TEPMOJUHAMUYECKHUX BEIMUUH U UX UCIOJIb30BAaHUE B TEPMOJMHAMUYECKHUX PAcUETAX.

Bropoii 3ak0oH TepMOJUHAMUKH. DHTPONUS U €€ U3MEHEHUsI B 0OpaTUMBIX M HEOOPATUMBIX
npoueccax. Teopema Kapno — Knaysuyca. Paznuunble mikanel TeMieparyp.

OyngameHTanbHble ypaBHeHUs: ['n66ca. Xapakrepuctuueckue ¢yHkiuu. Jueprus [n66ca,
sHeprus ['enbmroneia. YpaBHeHus MakcBeiia. Y ClI0BUs PaBHOBECUSI U KPUTEPUU CaMOITPOU3BOJIb-
HOTO NPOTEKAaHMsI IIPOLIECCOB.

VYpasuenue ['106ca — ['enpmronsia. Pabora u Temnora XuMHUYECKOro npouecca. XuMU4ecKue
NOTEHLUAJIBI.

XuMu4eckoe paBHOBecHE. 3aKOH JIEHCTBYIOIUX Macc. Pa3inyHble BUABI KOHCTaHT paBHOBE-
cus M CcBsi3b MexJy HuMuU. M3orepma Bant-I'opda. YpaBHeHus n300apbl U H30XOpbl XUMHUECKON
peakuuu. PacueTsl KOHCTaHT paBHOBECUS XMMHUYECKHX PEAKLUil ¢ MCIOJIb30BAaHUEM TaOJMUI[ CTaH-
JApTHBIX 3HAYeHUH TepMoanHamuueckux ¢yHkuuil. [IpuBenennas sneprus ['ub6ca u e€ ncnomb3o-
BaHUeE /I PacyeTOB XMMHUYECKUX paBHOBecuil. PaBHOBecue B 1osie BHeIIHUX cuil. [loyHble noTeH-
L aJIbI.

Tema 2. Inemenmut keanmoeoui xumuu. llpuHuun HeonpeaenénHoctu I'eizendepra. Ypas-
Henue [lIpéaunrepa. Atom Bonopona. KBanrossie uncna. OpOUTaibHbII MOMEHT UMIYJIbCA U CIIMH
ANEKTPOHA; CI0KEHNE MOMEHTOB. MHOroanekTpoHHbie cucteMsl. [Tpunuun Ilaynu. Meron camoco-
riacoBanHoro noiusi Xaprpu—®Poka. BorHoBble QyHKIME Mosiekysl. MeTonbl pacuéra 31eKTPOHHOM
cTpykTypbl Mojiekyn (metoasl BC u MO). Meron Pyraana (MO JIKAO). Metoas! yuéra 351€KTpOH-
HOW Koppenauuu. Metosibl GyHKIMOHANA 3JEKTPOHHOM TI0THOCTU. [ToHATHE O MOMYy3MIUPHUUECKUX
METOJIaX KBAaHTOBOW XUMHH. J{UIIOJBHBIII MOMEHT U MOJIAPU3YEMOCTh. DJIEMEHThl TEOPUU CUMMET-
pun. BpamaTtenbHble, KoebaTeNbHble U 3JEKTPOHHBIE CIIEKTPbI MOJeKyd. D¢ eKTsl, 00ycIoBICH-
HbI€ CIIMHOM aTOMHBIX si/iep (Ha MpuMepe mapa- U OpTo-BOJ0poJ]a). XUMHUUYECKUE CBSA3H B MOJIEKY-
JSIPHBIX U KOOPJIMHAIIMOHHBIX KOMIUIEKCaX; BOJOPOAHAs CBA3b. OpHEHTAllMOHHbBIE, MHIYKIIMOHHbIE
U JcriepcuoHHble cuibl BaH-aep-Baanbca. OCHOBHBIE MPEACTABICHUS U MOAXO0/bI B KBAHTOBOM XU-
muM TBEpAOro Tena. bnoxosckue ¢yHkuuu. Onpenenenue nepBoil 30Hbl bpuitosHa, 3aKoHa JucC-
NepCUH, MIIOTHOCTH cocTOSHUM. KapTuHa MI0THOCTH COCTOSIHMM AJIsi TIOJTYITPOBOJHUKOB, METAIJIOB,
MarHUTHBIX COEIMHEHUM.

Tema 3. dnemenmovl cmamucmuueckoiu mepmoounamuku. MUKpO- U MaKpOCOCTOSIHUS XH-
Mudeckux cucreMm. Ma3oBble /- U H-IPOCTPAHCTBA. Dproauueckas runoresa. TepMoanHaMuyeckas
BEPOSITHOCTB U €€ CBs3b ¢ dHTponueil. Pacnipenenenne Makcsemia — bonbimana.

CraTucTHyeckue CpefHHE 3HAYEHUS MaKpOCKONMYECKHWX BeauuumH. AHcamOmmu [uGb6ca.
MukpokaHOHHYECKOE U KaHOHUYECKOe pacrpeseneHus. Pacuer uncia coCTOSIHUM B KBa3HKJIACCH-
YEeCKOM MPHOIMKEHHH.

Kanonunueckast pynkuus pacrnpenenenus ['u66ca. Cymma 1o coCTOSHUSM KaK CTaTUCTHYE-
cKasi xapaktepuctuueckas ¢pyHkuus. CTaTUCTUYECKHUE BBIPAXKEHHUS Ui OCHOBHBIX TEPMOJUHAMMU-
yeckux QyHKIUI. MojekyaspHas CyMMa 10 COCTOSIHUSIM U CyMMa 10 COCTOSIHMSIM MaKpOCKOIuYe-
ckoif cuctemsl. [locTynarenbHasi, BpamaTeabHasi, JI€KTPOHHAS U KojiebaTenbHas CyMMBbI 10 COCTO-
aauaM. Crtatuctudeckuii pacuet suTponuu. [loctynat Ilnanka u abconroTHast SHTpOMNUSL.,



[TpubmmxeHne «KECTKUHU pOTaTOp — TapMOHUYECKUN OCIIMILIATOPY. COCTaBISAIONINE BHYT-
pEHHEH 3Hepruu, TeIUNIOEMKOCTH U SHTPOIINH, 00YCIIOBICHHBIE MTOCTYNATENbHBIM, BPAIIATEIbHBIM U
K0J1e0aTEeIbHBIM IBHKEHUEM.

Pacuer kOHCTaHT paBHOBeCUS XMMUYECKUX PEAKIMI B MICAIbHBIX I'a3aX METOAOM CTaTH-
CTUYECKOM TepMoAuMHaMUKH. CTaThcTHYecKash TepMOAMHAMUKa peanbHbIX cucTeM. [loTeHumansl
MEKMOJIEKYJIIPHOTO B3aUMOCHCTBUS M KOH(UTYpAIIHOHHBIN HHTETpasl JIsl peaJIbHOTO Trasa.

Pacnpenenenuss boze — DiiHmreiina u @epmu — Jlupaka. BolpokA€HHBIN HACIbHBIN Tra3.
DNeKTpoHbI B MeTauiax. YpoBenb @epmu. CtaTuctudeckas Teopus DUHIITEHHA WICATbHOTO KpU-
ctaiia, Teopus Jlebas. Toueunsle neeKThl KPUCTALINYECKUX pelIeToK. PaBHOBeCHbIE 1 HEPaBHO-
BeCHbIC 1e(peKThl. BriunciieHne cyMM Mo COCTOSHUSIM ISl KPUCTAIJIOB C Pa3IMYHBIMH TOYEYHBIMU
nedexramu. Hectexnomerpuueckie COSTUHEHUS M UX TEPMOJANHAMHYECKOE ONHCAHHE.

Tema 4. Inemenmol mepmoounamuxu Heodopamumvlx npoyeccos. OCHOBHBIE MOJIOKECHUS
TEPMOJMHAMUKHA HEPABHOBECHBIX IpoueccoB. JlokanbHoe paBHOBecue. Duykryanuu. PyHKUIUA
nuccunanud. [loroku u cuiibl. CKOpOCTh NPOU3BOJICTBA SHTPOIUU. 3aBUCUMOCTh CKOPOCTH IIPOU3-
BOJICTBA SHTPOIIUHU OT 00OOIIEHHBIX MOTOKOB U cwil. CooTHOMIEHUs B3auMHocTH OHcarepa. Cranu-
OHApHOE COCTOSIHKME cUCTeMbI U TeopeMa [Ipuroxuna.

Tepmonuddysus u e€ onrcaHue B HEPAaBHOBECHOH TepMOAMHAMUKE. Y paBHeHHE YenmeHna —
DHCKOTO0.

Tema 5. Pacmeopuvi. Dazoevle pasnosecus. Paznuanpie TUIIBI pacTBOPOB. CiocoObI BhIpa-
JKEHUSI COCTaBa pacTBOPOB. MeanbHble pacTBOPHI, 00IEe YCIOBUE UACaIbHOCTH pacTBopoB. JlaB-
JIEHUE HACBIIIEHHOIO I1apa KUJIKUX PacTBOPOB, 3akoH Paynsa. HeupeanbHble pacTBOpBI U UX CBOM-
ctBa. Meron aktuBHOCTel. KoadhpuiimeHTs aKTUBHOCTH U UX OIpeIeTICHHE.

CrangapTHble COCTOSIHUSA IIPHU ONPEAEICHUN XUMUYECKUX ITOTEHIINAIOB KOMIIOHEHT PacTBo-
poB. CUMMeTpUYHasi U HECCUMMETPUYHASI CUCTEMBI OTCYETA.

KosmnraruBHble cBOMCTBa pacTBOpOB. M3MeHEHHE TeMmmepaTypbl 3aMep3aHusl PacTBOPOB,
Kpuockonusa. 30HHas miuaBka. Ocmoruueckue sBieHUs. [lapuuanbHble MOJIbHBIE BEIMYMHBI, MX
ompezeNieHue sl OMHApHBIX cucTteM. Y paBHeHue [ m66ca — [rorema.

OyHKIMS CMEIICHUs AJS UICATbHBIX U HEeUJealbHBIX pacTBOpoB. [IpenensHo pa3daBieH-
HBIE PacTBOPBI, aT€pMaAJIbHbBIE U PETYIISIPHBIE PACTBOPHI, UX CBOMCTBA.

Tema 6. I'emepozennvie cucmempl. I1oHsATHS KOMIIOHEHTa, (a3bl, cTeneHn cBoboasl. [pa-
Bujo (a3 I'mb0ca.

O/IHOKOMITOHEHHTHBIE CUCTEMBI. [lMarpaMMbl COCTOSIHUS BOJIBI, Cephl, pochopa 1 yriaeposa.
®da3oBbIe IEpexo1bl epBoro poja. Ypasuenue Kinaneipona — Knaysuyca.

JIByXKOMIIOHEHTHBIE CUCTEMBI. Pa3nnuHbple AMAarpaMMbl COCTOSIHHUSI IBYXKOMIIOHEHTHBIX
cucteM. PaBHOBecHe )KUIKOCTh — Map B IBYXKOMIIOHEHTHBIX cucTeMax. 3akoHbl ['m60ca — Konona-
J0Ba. A3€0TPOIIHBIE CMECH.

da30BbIe IEPEXOBI BTOPOTO pojaa. Y paBHEeHUs DpeHdecTa.

TpexxomnoneHTHble cucteMsl. Tpeyronapauk ['106ca. JluarpaMMel 1aBKOCTH TPEXKOMITO-
HEHTHBIX CHCTEM.

Tema 7. Aocopoyua u nosepxnocmmuule asnenusn. Ancopouus. AncopoeHt, aacopbar. Bu-
Il ancopOuuu. CTpyKTypa MOBEPXHOCTU U MOPUCTOCTh ajicopOeHTa. Jlokain3oBaHHas U JieOKa-
JU30BaHHAs ajncopOuus. MOHOMONIEKYIspHAs U MOJIMMOJIEKYIsipHas afcopOrus. /luHamudeckuit
XapakTep aJcOpOIMOHHOIO PABHOBECHSI.

N3otepmbl 1 n300aps! agcopOuuu. YpasHenue ['enpu. Koncranra agcopOIMOHHOTO paBHO-
Becus. YpaBHeHue Jlenrmropa. AncopOuusi U3 pactBopoB. YpaBHenune bpyHayspa — Omera — Ten-
aepa (bOT) nna monumonexkynsipHoil ancopbunu. OnpeaeneHne ioaal TOBEPXHOCTH a1copOeH-
Ta.

IToBepxHOCTh pazznena (a3. CBoOOIHAs MOBEPXHOCTHAS SHEPTHs, TOBEPXHOCTHOE HATSIKe-
HUe, U30BITOYHbIE TePMOIMHAMUYECKHE (QYHKIIMU MTOBEPXHOCTHOTO ciiosi. M3MeHeHne moBepxHoCT-
HOT'O HATSDKEHUs Ha TPAHUIE KHUJIKOCTb — Map B 3aBUCUMOCTH OT Temneparypbl. CBs3b CBOOOTHON
MOBEPXHOCTHOM 2HEpruu ¢ Termoroil cyonumanuu (npasuwio Credana), MOaylIeM YOPYrOCTH U
JpYTMMH CBOMCTBaMH BEIIECTBA.

Oddexr Pebunnepa: n3MeHEHHE MPOYHOCTH U TJIACTUYHOCTH TBEPJBIX TN BCIIEIICTBHE
CHM)KEHHUSI UX TIOBEPXHOCTHON PHEPIHH.



KanunnsipHeie siBreHust. 3aBUCHOCTD JTABJICHUS Mapa OT KPUBU3HBI TIOBEPXHOCTH KHUIKOCTH.
KanuuisipHas koHAeHcanusi. 3aBUCUMOCTb PACTBOPUMOCTH OT KPHBH3HBI MOBEPXHOCTH PACTBOPSI-
romuxcs gactuil (3akoH [ m66ca — OctBanpaa — OpeitHamxa).

Tema 8. Inekmpoxumuueckue npoyeccol. PacTBOpHI A1eKTPoaUTOB. MOH-1MIONBHOE B3a-
UMOJICCTBUE, KaK OCHOBHOM MpOIecC, OMPEACISIONINNA YCTOHUYNBOCTE PACTBOPOB AJIEKTPOJIUTOB.
KoadduumeHTs akTHBHOCTH B pacTBOPax 3MEKTPOIUTOB. CpenHss aKTUBHOCTh M CPEIHUIN KO3 (-
(UIMEHT aKTUBHOCTH, UX CBSI3b C aKTUBHOCTBIO OTJICJIBHBIX HOHOB. OCHOBHBIE TIOJIOKCHUS TEOPUN
Hebas — Xrokkens. [Torenman nHOHHON aTMOC(EpHI.

VcnoBus AIEKTPOXMMUYECKOTO PAaBHOBECHUS HA TpaHMIIE pasnena ¢a3 ¥ B IEKTPOXUMHUYE-
cKkoii ieru. TepMoIMHAMKKA TaTbBAHUYECKOTO 3JIEMEHTA. DIIEKTPOIBIKYIIIAs CHIIA, € BRIpaKCHUE
yepes sHepruto ['mb6ca peakiuu B snemMenTte. YpaBHeHus Hepucra u ['u66ca — ['enpmronbma s
PaBHOBECHOH DJICKTPOXUMHUYECKOH 1emnu. [loHsTHe 3mekTpoaHoro noreHmuana. OnpeaeneHue Ko-
3¢ (UIIMEHTOB aKTHBHOCTH Ha ocHOBE n3Mepenuit DJ[C raapBaHUYECKOTO JIEMEHTA.

DJIEKTPOIPOBOAHOCTh PACTBOPOB 3JICKTPOJIUTOB; y/CIbHAS U SKBUBAJICHTHAS JJIEKTPOIPO-
BOJHOCTB. Yncina nepeHoca, NOoJBMKHOCTh HOHOB M 3akoH Kombpayma. DnekTpodopeTuyecKuii u
penakcanoHHbIe 3P GEKTHI.

Paznen 3. Kuneruka XuMH4eCKHUX peakiuii

OcHOBHbIE MOHATUS XMMHUYECKOM KMHETUKH. [IpocThie U CIIOKHBIE peakluu, MOJEKYJsp-
HOCTb U CKOPOCTb MPOCTOH peakuuu. OCHOBHOMN MOCTyIaT XUMHUYECKOH KuHeTHKU. CriocoOsl ompe-
JieneHuss ckopoctu peakuuu. Kunetndeckue kpusble. Kunetndeckue ypaBHeHus. KoHcraHTa cko-
POCTH U MOPSAIOK peakuuu. Peakiiuy nepeMeHHoro nopsiaka.

DEeHOMEHOJIOTUYECKAasT KUHETUKA CIIOKHBIX XMUMHMUYECKUX peakuui. [IpuHIun HezaBucUMO-
CTH dJIEMEHTapHbIX craauii. Kunetnueckue ypaBHeHUs JJ1si 0OpaTHMBIX, MapajUleNbHbIX U IMOCIIe-
JnoBaTeNbHBIX peakuuii. KBasucrammonapuoe mnpubnmxenue. Meton bopenmreitna — TémkuHa.
KuHeTnka roMOreHHbIX KaTaTuTHYEeCKUX U (DePMEHTATUBHBIX peakiuil. YpaBHeHue Muxasnuca —
MeHrteH.

Lenuble peakunn. KuHeTnka Hepa3BETBICHHBIX U Pa3BETBIEHHBIX LIENHBIX peakuuil. Kune-
TUYECKHE OCOOCHHOCTH Pa3BETBIIEHHBIX LEMHBIX peakiuil. [IpeaenbHble sBI€HUS B pa3BETBIECHHBIX
LEeNHbIX peakuusax. [1oayocTpoB BocIulaMeHEeH s, IEpUO] UHAYKLIMH. TeIIoBoi B3phIB.

Peakuuu B motoke. Peakiuu uaeanbHOro BBITECHEHUS U uieanbHOro cmemienus. Koneba-
TEJbHBIE PEAKIINH.

MakpoxuHneTrka. Pons nuddy3un B KHHETHKE TeTeporeHHbIX peakuuil. Kunetuka rerepo-
TeHHBIX KaTaJIUTHUYECKUX peakuuid. Pa3nuuHble pexuMbl NPOTEKaHMs peakiuil (KMHeThyeckas U
BHEIIIHSSI KWHETUYECKast 00J1acTH, 00JIacTU BHEIIHEW U BHYTpeHHEN Auddy3un).

3aBUCHUMOCTb CKOPOCTH pEaKLMU OT TEMIEPATyphl. Y paBHEHHE AppeHHnyca. DHEprus akTu-
BallMH U CIIOCOOBI €€ OTpeIeIeHHUS.

DrneMeHTapHble aKThl XMMHYECKHX PEaKUUid U (U3NYECKUN CMBICI SHEPrMH aKTHUBAIUH.
TepMuueckuii 1 HETEpMUYECKUE MYTH aKTUBAUMU MoJiekysl. OOMeH sHepruei (MocTynaTenbHOH,
BpalaTeIbHONM U KOJIeOAaTebHOM) MPU CTOJKHOBEHUSAX MOJIEKyJ. Bpems penakcanuu B MOJEKY-
JSPHBIX CUCTEMAX.

Teopust akTUBHBIX CTOJIKHOBeHUH. CeueHne xumuueckux peakuuit. ®opmyna Tpayrua —
JIprouca. Pacder npe1dKCIOHEHIIMAIBHOTO MHOKHTENIS 110 MOJIEKYJISIPHBIM IOCTOSIHHBIM. Cteprye-
CKU# (axTop.

Teopust mepexoaHOro COCTOSHUSA (aKTUBUPOBAHHOTO KoMmIuiekca). [IoBepXHOCTh MOTEHIH-
anbHOU »Hepruu. Iyt M xoopanHara peakiuu. CTaTUCTUYECKHI pacdeT KOHCTAHThI CKOPOCTH.
OHeprus ¥ HTPONUs akTHUBaUuu. Vcnonp30BaHME MOJIEKYIISIPHBIX TOCTOSIHHBIX IIPH pacdyeTe KOH-
CTaHTBI CKOPOCTH.

PaznuuHpie TUIIBI XUMUYECKUX peakiuil. MOHOMOJIEKYJISIPHBIE PEAKIMM B Ta3ax, CXemMa
JInnnemana — Xpuctuancena. Teopus PPKM. bumonekynspHbele U TpUMOJIEKYJISIPHBIE pEaKLUU,
3aBUCUMOCTD IIPEIIKCIOHEHIIMAIIBHOTO MHOKHUTENS OT TEMIIEpaTyphI.

Peakuuu B pacTBOpax, BIMSHNUE PACTBOPUTENS U 3apsiia pearnpyomux yactui. Kinetounslii
s dexT u compBararus.



DOTOXUMUYECKHE U PATUAMOHHOXUMUYECKUE peaklru. DIeMeHTapHble (POTOXUMUYECKUE
IpoIecChl. DKCUMEPHl U SKCUIUIEKCHI. M3MeHeHue (QU3NYecKuX M XMMUYECKUX CBOMCTB MOJICKYII
MIPH DJIEKTPOHHOM BO30Yyk1eHnr. KBaHTOBBIN BhIX0. 3akoH DiiHmTelHa — [lITapka.

DneKTpoxuMHuueckue peakuuu. /[BoitHON anekTpuueckuil ciaoil. MoaenbHble npeacTaBie-
HUSI O CTPYKTYpE JBOMHOIO 3JieKTpruyeckoro cios. Teopus ['yu — Hanmena — ['pama.

DneKTpOoKaIUUISIpHbIE SBJICHUs, ypaBHEHUE Jlunnmana.

CkopocTh U cTafuu 3MeKTpoaHoro npouecca. [lomspuzanus snekrponos. [lomsporpadus.
Tok oOMeHa U mepeHanpsHKeHne. 3aBUCUMOCTh CKOPOCTH CTaJluHU pas3psaa OT CTPOCHUS JBOWHOTO
CJIOA.

XHUMHUYECKUE UCTOYHUKH TOKA, UX BUJbL. DJIEKTPOXUMHUUYECKAsT KOPPOo3us. MeToabl 3a1uThl
OT KOPpO3UHU.

Paznen 4. Karanns

Knaccugukanus kaTanuTHYeCKUX Peakluil U KaTaau3aTopoB. Teopus MpoOMeKyTOYHBIX CO-
€IMHEHUI B KaTaJIU3€, IPUHIINI SHEPIeTHUYECKOTr0 COOTBETCTBHSL.

I'omorennsiil katanu3. KuciorHo-ocHOBHOM KaTanu3. KMHETHKa 1 MEXaHU3M Peakluil cre-
U(UIECKOro KUCIOTHOrO Karanu3a. OyHkiuuu KucioTHocT ['ammera. KuneTnka u MexaHusM pe-
aKkUMi oOIIero KMCIOTHOTO KaTanu3a. YpaBHeHue bpéHncrena. KoppensiiuoHHble ypaBHEHUs s
SHEepruil akTUBALUU U TerloT peakuuil. Cnenuduueckuil u oOmmii ocHoBHOM KaTanu3. Hykieo-
(GuIbHBIN U 27EKTPO(UIbHBIN KaTaIN3.

Karanu3 MeTamiokoMIIJIEKCHBIMU COEIMHEHUSIMU. | OMOT€HHbIE peakli THAPUPOBAHUS, UX
KMHETUKA U MEXaHU3MBI.

@DepMeHTaTUBHBINM KaTalu3. AJICOPOIIMOHHBIE W KaTaIUTUYECKUE IIEHTPHI PepMeHTOB. AK-
TUBHOCTB U CyOCTpaTHasi CENIEKTUBHOCTE (hepMeHTOB. KopepmeHThI. MexaHn3Mbl epMEHTATUBHO-
ro KaTanausa.

I'ereporennsiii katanus. OnpeneneHne CKOPOCTH Te€TEPOreHHON KaTalUTUYECKON peakltu.
VYnenbHas U aTOMHas akKTUBHOCTb. CeNeKTHUBHOCTh KaTaau3aTopoB. Poiib aacopOuuy B KUHETUKE
TeTEepPOreHHbIX KaTAIMTHUYECKUX peakuui. HeoqHOpOoAHOCTh MOBEPXHOCTH KaTaau3aToOpoB, HaHeE-
CEHHbIE KaTaJIu3aTopbl. DJHEPrUsl aKTUBALMU T€TEPOTCHHbIX KaTATUTHYECKUX PEaKIUi.

CoBpemeHHble TeOpUH (PYHKIIMOHUPOBAHUS T€TEPOr€HHBIX KaTaJn3aTOpPOB.

OcCHOBHBIE IPOMBIIIUIEHHBIE KaTATUTUYECKUE TTPOLIECCHI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

TexHonorus npouecca o0ydeHus 1o aucuuiuinHe «®du3nueckas XUMHs» BKIIOUAeT B ce0s
cieAyromme o0pa3oBaTesIbHbIE MEPOTIPHUSITHS:
a) ayIUTOPHBIE 3aHATHS (JEKIIMOHHO-CEMUHApcKas hopma 00ydeHus);
0) opraHu3zaiys caMoCTOSTEIbHON 00pa30BaTENbHOMN NEATETLHOCTH aCIUPAHTOB;
') KOHTPOJIbHBIE MEPONPUSATHS B ITpOLIecCe 00YUEHUS U 110 €r0 OKOHYAHUIO;
1) OpraHu3alus 1 MpoBeIeHuEe KOHCYIbTAlUH;
€) KaHJIUJATCKUM SK3aMEH.

AyIUTOpHBIE 3aHITHS MPOBOSATCS B MHTEPAKTHBHON ()OpPME C MCIOIH30BAaHUEM MYJIbTHMe-
IuitHOTO 06ecneueHus (HOyTOYK, IPOEKTOP) U TEXHOJIOTHU MPOOIEMHOTO 00ydeHusl.

[Ipe3eHTanMy MO3BOJSIFOT Ka4€CTBEHHO HILTFOCTPHPOBATH MPAKTHYECKUE 3aHATHS CXEMaMH,
dopmynamu, yepTekamu, pucyHkamu. Kpome Toro, mpe3eHTalnuu mo3BoJIsiOT YETKO CTPYKTYpUPO-
BaTh MaTepUaIl 3aHSATHS.

DJeKTpOHHAs Mpe3eHTalusl MO3BOJsIET OTOOPa3UTh MPOIECCHl B JAMHAMHUKE, YTO TO3BOJISIET
YIYYIIATH BOCIIPUATHE MaTepraa.

CamocrosTenbHas paboTa OpraHU30BaHa B COOTBETCTBUE C TEXHOJOTHEH MpoOieMHOro o0y-
YEeHHUS U TIPEAIoaraeT cienyronme GopMbl akTHBHOCTH:

e caMoCTOfATeNbHas MpopaboTka yueOHO-IPOOIIEMHBIX 33/1a4, BHIMOIHAEMAs C MPUBJICYCHUEM OC-
HOBHOM U JTONOJHUTENBHOM JTUTEPATYPHI;

® T[IOWCK HAyYHO-TEXHUYECKOW MHPOPMAIIMU B OTKPHITHIX MCTOUYHUKAX C [EIhI0 aHAIN3a U BBISB-
JICHUS KJIIOYEBBIX OCOOEHHOCTEH.



Jns pacmmpeHus 3HaAHUM MO JUCHMIUIMHE PEKOMEHIYETCS HCMHOJIb30BaTh HHTEpHET-
pecypchl: MPOBOIUTH TMOUCK B PA3IMYHBIX MOMCKOBBIX CHCTEMax, TaKMX Kak wWww.rambler.ru,
www.yandex.ru, www.google.ru, www.yahoo.com. Kaxgomy acnupaHTy peKOMEHIYETCs WUMETh
COOCTBEHHBIN paboumii kabuHeT Ha caiite LlenTpansHoii HayyHoi O6ubnuoreku YpO PAH (Cucre-
Ma "Web-kabunet ydeHnoro": http://i.uran.ru/webcab/).

6. CTPYKTYPA KAHAUJATCKOI'O DK3AMEHA. METOJIUKA EI'O IIPOBEJIEHUSA

[Ipouenypa npoBeneHUs SK3aMeHa perjIaMEeHTUPOBaHa IIpaBUlaMu CAa4l KaHIUJATCKUX JK-
3aMeHOB B cooTBeTCTBUU C [Ipukazom Munucrepcta oOpazoBanus u Hayku Poccuiickoit denepa-
nuu ot 28 mapra 2014 r. N 247 r. MockBa "O6 yrBepknenun [lopsiika mpuKperieHUs JTUI] IS
Clauu KaHJIUJATCKUX 3K3aMEHOB, CJauM KaHAMJIATCKUX 3K3aMEHOB U UX MEepeyHs ', a TAaKkKe B COOT-
BeTcTBUM € «llosokeHnemM O MOpsAJKE MPUKPEIUICHUs JHI] JUIS CIaYd KaHIUJATCKUX 3K3aMEHOB,
C/IayM KaHIUJIAaTCKUX SK3aMEHOB U uX nepeuys» u «llogoxenneM 00 3K3aMEHAIMOHHOW KOMUCCHU
[0 OpraHU3alMKU IpHeMa BCTYNUTENbHBIX U KaHAUAATCKUX SK3aMEHOB B acnupantype» B UXTT
YpO PAH.

DK3aMeH MPOBOJUTCS HA PYCCKOM SI3bIKE€ B YCTHO-NMCbMEHHOH (opme mo Oumeram. s
IPOBEICHUS SK3aMeHa (HOPMUPYETCsl SK3aMEHAIIMOHHAs KOMHICCHS M3 YKciia HanOoJiee OMBITHBIX U
KBaJIM(ULMPOBAHHBIX COTPYAHUKOB WMHCTHTYTa, SBISIOMIMXCS BEIYIIMMHU CHEHUATHCTAMHU I10
npopumo «Puznueckas XUuMHUL». JK3aMEHAIMOHHAss KOMUCCUSI COCTOMT HE MEHee, 4eM u3 3 cre-
LAAJUCTOB, UMEIOIIMUX YYEHYIO CTENEHb KAaHAMJATa WU JOKTOpa HAayK, B TOM uucie | JOKTOp
HayK.

CrpykTypa 3K3aMeHa:

1. YCTHBIM OTBET Ha TPH BOMPOCA MO M3YYEHHBIM pasJieliaM M TeMaM HacTosAlled padoueit
nporpammel. Bpems noarorosku orsera — 60 MUH.

2. becena ¢ 3K3aMeHaMOHHON KOMMCCHEH 10 BOIIPOCaM, CBSI3aHHBIM C Hay4YHbIMH HHTEpe-
caMHM acmnupaHTa B 00macTd (PU3MYECKOW XUMHH B COOTBETCTBMM C TEMOW Hay4yHO-
KBaJIM()UKALIMOHHON paboTBHI.

Bce cnaromiye sK3aMeH aclupaHThl MOJy4aroT OMJIEThl OJTHOBPEMEHHO, BpEMsI MOATOTOBKU
orBera — 60 munyT. [locie oTBeTa Ha mpeI0KEHHBIE B OMIIETE BONPOCHI, UIEHBI 9K3aMEHAIlMOHHON
KOMMCCHUH 33/1al0T MOCTYHAIOIEMY BOINPOCHI, CBSI3aHHBIE C €r0 HayyHbIMH MHTEpecaMH B 00JacTu
¢uznyeckoil XuMUU. YpOBEHb 3HAHUN aclMpaHTa OILEHUBAETCS dK3aMEHAI[MOHHON KOMHCCHEN 1o
nATHOANTIBLHOM cucTeMe.

7. YYEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHHUE
YYEBHOM JJUCIIUTIJIMHBI
OcHoBHas JuTEpaTypa

1. Crpombepr A.I'., Cemuenko JI.I1. ®uznyeckas xumus. M.: Beicinas mkomna, 2010 r.

2. Ortkunc I1., ne [Tayna [Ix. ®usnyeckas xumus. M.: Mup, 2007.

3. Sronosckwuii B.JI. Cratuctuueckas tepMoarHaMuka B ¢pusndeckoil xumuu. M: bunom. Jla-
O6oparopust 3nanui, 2005.

4. Ilapmon B.H. Jlekiuu no TepMOAMHAMUKE HEPABHOBECHBIX MPOIECCOB I XUMHUKOB. Ho-
Bocubupck: U3n-so Hosoc. ynu-ta, 2005.

5. Hupenscon B.I'. KBantoBas xumusi. MosieKyJsibl, MOJEKYJISIPHbIE CUCTEMBI U TBEPAbIE TEJA.
M.: bunowm. JIaGopartopus 3Hanuit, 2012.

JlonmosiHuTEILHAS JIUTEPATYPaA
1. Epemun E.H. OcHOBBI KNHETHKHM XUMHYECKHUX peakiuil. M.: Beicias mkona, 1976.
MenBuH-Xbt03 J.A. Ousnyeckas xuMus B 2-X kH. M.: MHOoCcTpanHas nutepatypa, 1962.
3. ®usuyeckas xumus. Teoperndeckoe U TNpakTUdyeckoe pykosoactBo. / Ilox pen.
Bb.I1.Huxkonsckoro. U3x. 2-e. JI. Xumusa. 1987.
4. T'epacumos S.U. Kypc pusnueckoii xumuu. M. 1973.
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Kapaneresau M. X. Xumuueckas Tepmoauaamuka. M.: Xumus, 1975.

Kyxosunkuii A.A., JL.A. llIBapuman. ®dusnueckas xumus. M.: Mertamnyprus, 1987.
Ommanyais H.M., Knoppe [.I'. Kypc xumuueckoit kunetuku. M.: Boiciias mikosna, 1982.
Kypc ¢usnueckoit xumuu / nox pea. I'epacumosa S.U. T.1. M.: Xumusa, 1970 r., T.2. M.:
Xumus, 1973 1.

Haamans ©., Onbepru P. ®usnveckas xumus. M.: Mup, 1978 r.

®dusnueckas xumus B 2-x kH. / o pea. Kpacrosa K.C. M.: Beicias mkosa, 1995.

Bbynaros H.K., Jlynaua A.b. TepmoaunaMuka HeoOpaTUMBIX (PU3UKO-XUMHUYECKUX MPOIIEC-
coB. M.: Xumus, 1984.

barnep JIx.H. Nonuslil paBHOBecus (MaTemaTudeckoe onucanue) / [lep. ¢ anri. JI.: Xumus,
1973.

. Kupees B.A. Kypc duszndeckoit xumun. M.: Xumus, 1975.

HNamackun b.b., Ilerpuit O.A., Hupauna I'.A. Dnexrpoxumus. M.: Xumus. KomnocC, 2008.
Hamacku b.b., Iletpuit O.A. OCHOBBI TeOpETUYECKOM AIeKTpoxuMuur. M.: Breiciias mikoa,
1978.

baiipamoB B.M. OcHOBbI XUMHYECKOW KMHETHKH M KaTainuza. M.: M3pgaTenbckuil 1EeHTp
«Axagemus», 2003.

HensMon b. Kunetuka rereporeHsbix peakiuii. M.: Xumus, 1972.

bencon C. OcHOBBI XuMU4eCKON KUHETUKU. M.: Mup, 1964.

CmupHoBa H.A. MeToapl CTaTUCTHUECKON TEPMOAMHAMUKH B (U3NYECKOM XUMUU. M.:
Bricmias mkona, 1982.

HasbiioB A.C. KBanroBas mexanuka. M.: Hayka, 1973.

3arpagnuk P., [Tonak P. OcHoBbl kBanTOBOM Xxumuu. M.: Mup. 1979.

CrenanoB H.®. KBanToBas MexaHuka u kBaHToBast Xxumus. M.: Mup. 2007

AbapenkoB U.B., bparres B.®., Tynyd A.B. Hauana kBanToBo# xumuu. M.: Beicmas mko-
na, 1989.

IIporpammHoe odecrieuenne:

- bubnmoTeka (6a3a) CTPYKTYpHBIX JaHHBIX Heopranudeckux Bemects ICSD (Karlsruhe, I'epma-

Hus) Bepcun 2015-1. Bepcust mporpaMmsl aiist paboTsl ¢ aToi 6a3oit FindIt v 1.9.6;

- NCPCOHAIBHBIC KOMIIBIOTEPLI C YCTAHOBJICHHBIM CHCTCMHBIM IIPOTpaMMHBIM oOecrieueHrueEM

(onepanuonHas cucrema Windows, opuchslii naker Microsoft Office);

- KOMIIJICKC IIPOrpaMMHOI0 obecrneucHus JJI BBIMTOJIHCHUS TTCPBOINMPHUHIHUITHOIO KBAHTOBOXUMHU-

yeckoro MojenupoBanus Vienna Ab-initio Simulation Package (VASP);

- cepBepHbIe ornepainmonHbie cuctembl Windows Server - Standard.



