





1. OBJIACTh IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYUEBHOM ITPOLECCE

VYuebHast aucuuruimHa « CTpOEHUE BELIECTBA» BXOOUT 6 SAPUANMUGHYIO HACHb Npogeccuo-
nansno2o onoka oucyuniun (I16.BB.4), noarorosku crynenros Oll Crenuanurer no cnenyaibHO-
ctu 04.05.01 dyngameHTanpHas U npukiagHas xumus. Jucunmuimaa « CTpoeHue BelecTsa» pea-
nu3yercs Ha xumudeckoMm dakynbrere JloHHY kadenpoii ¢pusmyeckoit XUMHUU; OCHOBBIBAETCST HA
0aze MUCHMIUIMH roCcyIapCTBEHHOrO 00pa30BaTENbHOIO CTAHAAPTA BBICIIETO MPO(ECCHOHATBHOTO
oOpazoBanust no crieranbHOCTH 04.05.01 dyHaaMeHTanbHas U MPHUKJIAJAHAS XUMHESI - HEOpTaHUJe-
CKasi, OpraHuyeckasi, pu3udeckasi 1 KBAaHTOBAsk XUMHUSI, SIBJISIETCS] OCHOBOH ISl TPOXOXKIEHHUS HayY-
HOMW MPAKTUKHU 1 BBITIOJHEHHUS BBITYCKHOH paboThI.

2. CTPYKTYPA JUCIIUIIVIMHBI

Xapaxkmepucmura yuednoi Oucyuniunsl

o ——— 04.05.01 « Dynoamenmaivnas u nPUKIAOHAA
XUMUAY
Crenyanusanus
Ob6pasoBarenbHasi mporpaMma CHELUAIUTET
Kpanudukarms Xumux. [Ipenooasamens xumuu
KonnuecTBo copepkatebHbIX MOYJIEH 3
JucuunruinHa 0a30BoH / BApHATHBHON YacTH
00pazoBaTesIbHON POTrPaMMBI Bapuamugnan uacms I15
Dopwmsbl koHTpoIs (MK, sKx3ameH, 3a4er) MK s5x3ameH
Mokasaren ouHasi popma oOyue- | 3aouHasi popma oOyuqe-
HUSI HHUSI

KonnuecTBo 3a4eTHBIX eAMHUL (KPEAUTOB) 5
I'on moaroToBku 3
Cemectp 6
KonnuecTso yacos 180
- JJEKIJMOHHBIX 54
- IPAKTHYECKIX, CEMUHAPCKUX -
- 1abOPaTOPHBIX 36
- CAMOCTOSITEJIbHON pabOThI 90

B T.4. HHANBHYAJbHOE 3aJaHUE -
HenenbHOE KOIUYECTBO YaCOB, 10

B T.4. Y IUTOPHBIX 5

3.OINCAHUE JUCIUILJINHbI

Menn:

—  neoacocuueckasi — GOPMHUPOBAHKE Y CTYIAEHTOB MAHOPAaMbl 3HAHUH O ATOMHO-MOJIEKYJISIPHOM
apXUTEKType M DJEKTPOHHOH CTPYKType XHUMHYECKHX COEIMHEHHH HA MOJEKYJSIPHOM U
CYIPaMOJIEKYJIIPHOM YPOBHSIX, MOATOTOBKA CIEIHATHCTOB-XUMHKOB, KOTOPbIE YMEIOT MpUMe-
HSITh BO3MOKHOCTH COBPEMEHHOM CTPYKTYPHOM XMMHHU JJIsl PELIEHHS] TEKYIMUX XUMHYECKUX
npobem;

—  Ouoakmuueckas — yCBOEHUE 3HAHUM, MPEIyCMOTPEHHBIX MPOTrPaMMOii, Ojaromaps IejeHa-
NPaBJIEHHOMY COTPYIHUYECTBY MPENOaaBaTeNs U CTYIEHTa,

—  MemoOuyeckdsi — BBIACIUTH TJIABHOE 3BEHO B KaXKIOUW TeMe, uTo Oymer crnocoOcTBoBaTh (op-
MHUPOBAHUIO OCHOBHBIX TMOHSATHI MO KypcCy, GOPMHUPOBAHUIO 3HAHUI B Pe3yJbTaTe aKTHBH3A-
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o IIO3HABaTEIbHOU ACATCIIbBHOCTHU CTYACHTOB, IPUMCHCHHUE PA3JIMYHBIX METOAOB aKTUBHOI'O
oOyueHwusl.

3agaun:

1.  packpbITb 3aKOHOMEPHOCTH aTOMHO-MOJIEKYJIIPHON apXUTEKTYPBl U 3JIEKTPOHHON CTPYKTYPBI
MOJIEKYJIIPHOTO M CYIPaMOJIEKYJIIPHOTO YPOBHsI OpPraHM3aliy BELIeCTBA, MOATOTOBUTH CIie-
LUAJUCTA - XUMHUKA, KOTOPBINA, ONMUPAasACh HA OCHOBHBbIE KOHLEMUUSAN aTOMHO-MOJIEKYJISIPHOU
APXUTEKTYPBl M 3JEKTPOHHOH CTPYKTYpPhl XUMHUECKUX COCIUHEHHHA CMOMKET OOBSICHUTH HX
CBOICTBA.

2. BBIIEIUTb METONOJOTMYECKH Ba)KHBIE BOMPOCHI XMMUM U HA KOHKPETHBIX IIpUMeEpax MOKa3aThb
B3aMMOCBSI3b CTPOEHHUSI BELIECTBA HA MOJIEKYJISPHOM U CYNPaMOJIEKYJISIPHOM YPOBHSX C €ro
CBOICTBaMH.

3.  pa3BuUTHE YMEHHUM, KOTOpbIE MOMOIYT I'PAMOTHO MPUMEHATb METOABI COBPEMEHHBIE TEXHOJIO-
I'MU CTYKTYPHOH XMMUHU NPU PELISHUN Pa3IMYHBIX 3a7ad,

4.  nmate B pyKd OyAyIIMM CIELHATUCTAM-3KCIEPUMEHTATOPAM UHCTPYMEHT, KOTODPBIA IMO3BOJIIII
OBl IPOBOANTH KBAHTOBO-XMMHUYECKHE HUCCIEAOBAHUS C UCIOIb30BAHHEM BCEX BO3MOXKHOCTEH
COBPEMEHHBIX KOMIbIOTEPHBIX TEXHOJOTUH KBAHTOBONW XUMMHU MPU PELIEHUU TUIIMYHOTO LIUK-
Jla 337a4. pacyeTbl NTeOMETPUYECKUX XaPAKTEPUCTUK MOJIEKYJI, MOCTPOCHUE KapT pacrpenene-
HUsl 3JIEKTPOHHOW IUIOTHOCTH BAOJb PA3HBIX CEUYEHHH B MPOCTPAHCTBE MOJIEKYJIBI, PacdeThl
JUIOJIBHBIX MOMEHTOB M 3HEPruii MOHHU3ALUU MOJIEKYJ, pacdeThbl MOBEPXHOCTH MOTEHLUATb-
HOH SHEPrUU XUMHUYECKUX PEAKLIUM.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHMS AHCHHMILUIMHBI. [Iporiecc M3ydeHus: TUCHUTUTNHBI
«CTpoeHue BelecTBay HarpasiieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIECAYIOIIUX KOMITETEHLIUH B CO-
oreercTBUn ¢ ®I'OC BO u OOII no cneunansroctu 04.05.01 dynaameHTanpHasi U NpUKIaIHAS
XUMHSA

a) yHusepcajabHbIX KomnereHuni (YK):
CUCMEMHOE U KPUMUYECKOe MblULTIeHUE
— CHOCO0eH OCYIIECTBIISATh KPUTHUECKUH aHaIU3 MpOOJIEMHBIX CHTyalUii HA OCHOBE CHCTEMHOIO
noaxona, BeipadareiBaTh crpareruto aeictauii (YK-1),
paspadbomxa u peanu3ayus N(POeKmos
— croco0eH yIpaBJsiTh MPOSKTOM Ha BCEX dTamnax ero skm3HeHHoro mukia (YK-2);
KOMMYHUKAYUS
— croco0eH MPUMEHSTh COBPEMEHHbIE KOMMYHHKATUBHBIE TEXHOJIOTUH, B TOM YHCJIE HA HHOCTPaH-
HOM(BIX) s13bIKe(aX), IS aKaJeMHUYECKOro U npodeccruonansHoro s3anmoneicTaust (YK-4);
CAMOOP2AHUBAYUSL U CAMOPA3BUMUE (6 MOM YUCTe 300poGbechepediceniie)
— croco0eH OMpeneNsATh U PEan30BbIBATh MPUOPUTETH COOCTBEHHON IEATEIBHOCTH U CIIOCOOBI €
COBEPILIEHCTBOBAHMSI HA OCHOBE CAMOOLIEHKU M 00pa3oBaHus B TeueHne Beeil xu3Hu (YK-6).
0€30nacCHOCIb HCUBHEOeSIMETbHOCU
— Ccroco0€H COo3AaBaTh U MOAAEPKUBATH OE30MACHBIE YCIOBHUS KU3HENESTEIbHOCTH, B TOM UYHCIE
NP BOSHUKHOBEHUU Ype3BbldaifHbIX cutyanumii (YK-8).
0) oomenpodeccnonaabubix kommnerenuuii (OIIK):
obuenpogheccuonanvHvle HAGLIKU
— CHOCOOEH aHaJIM3UPOBATh, UHTEPIIPETUPOBATh H 000OIATE PE3yNbTaThl SKCIEPUMEHTATIBHBIX U
pacyeTHOTEOpeTHUECKUX padoT xumuieckoi HanpasneHHoctr (OIIK-1);
— crmocoOeH MPOBOANTb XMMUYECKUH SKCIIEPHMEHT C MCIIOJIb30BAHHEM COBPEMEHHOTO 000pyI0Ba-
HUs, coOmoast HopMbl TexHukH 6e3onacHocTH (OIIK-2);
— crocoOeH MPUMEHSTh PaCYETHO-TEOPETHUECKUE METOABI JUIsl M3YYEHUsI CBOWCTB BELIECTB M IPO-
LIECCOB C UX YYaCTHEM, HCIIONIb3Yysl COBPEMEHHOE MPOorpaMMHoe obecnieueHne U 6a3bl JaHHBIX MPO-
¢deccuonanpHoro HazHaueHus (OI1K-3).



QusuKo-Mamemamuyeckas i KOMHbIOMEPHAS ZPAMOMHOCIb NPU peuleHuy 3a0ay npogec-
CUOHANBHOT OesimenIbHOCIU
— cnoco0eH IJIaHUPOBaTh PAdOThl XMMUYECKOH HANPaBICHHOCTH, 00padaTbiBaTh U HHTEPIPETUPO-
BaTh MOJYYEHHBIE PE3YJIbTAThI C UCIOIB30BAHIEM TEOPETHUECKUX 3HAHUH U MPAKTHYECKUX HaBbI-
KOB peIIeHUs] MaTeMaTHYeCKux 1 pusnueckux 3anay (OI1K-4);
— cnoco0eH UCTIONB30BaTh HHPOPMALIMOHHBIE 0a3bl JAaHHBIX U aAaNTHPOBATh CYIIECTBYIOLIHNE IPO-
rpaMMHBIE TIPOIYKTBI ISl peLIeHNs 3a1a4 NMPO(eCCHOHAIBHON EATENbHOCTH C YIETOM OCHOBHBIX
TpeboBanuii nadopmanmonnoii 6ezonacHoctu (OIIK-5);
npeocmaeienue pe3ynvmamos npogheccuoHAIbHOU OesimelbHOCU
— cnoco0eH MPEeNCTaBIISATh PE3YIbTaThl MPO(HEeCCUOHANBHON NeATeIbHOCTH B YCTHOW U MUCbMEHHOM
¢dopme B COOTBETCTBHH C HOPMaMH U MPaBHJIAMH, TPUHATBIMH B IPOPECCHOHATBHOM COOOINECTBE
(OIIK-6).
6) npodeccuonanbubie komnereHuuu (I1K):
HAYYHO-UCCIE008AMENIbCKASL 0eSIMENIbHOCHTb:
— cnocobeH mpoBOANTH cOOp, 00paboTKy, aHanmu3 u 0OOOIIEHHe Pe3yJbTATOB SKCIEPUMEHTOB U
UCCIIEIOBAHUN B PA3JIMYHBIX OOJIACTAX XUMHUH, XUMHUYECKOH TEXHONIOTUU 1 cMeKHbIX Hayk (ITK-1);
— cnocobeH OQOpMIISITE pPe3yJIbTaThl HAYYHO-HCCIENOBATEIBCKIX M ONBITHO-KOHCTPYKTOPCKHX
pador (IIK-2);
— cnocoOeH BHEAPSATH Pe3yJIbTAThl HCCIENOBAHUN U pa3padOTOK B COOTBETCTBHH C YCTAHOBJICH-
HbIMU noTHOMOuMsiMH (T1K-3);
MEXHON02UYECKASL OesIMENbHOCHb!
— cnoco0eH MPOBOAUTH HAYYHBIE MCCIENOBAHMS, COBEPIICHCTBOBATh U Pa3pabaThiBaTh TEOPHH U
METOMBl U3YYEHHs] XUMHUYECKUX TPOLECCOB, OCYIIECTBIATh MPAKTHUECKOE MPUMEHEHHE TONTyUeH-
HBIX 3HAHHUH M PE3yJIbTATOB B PA3JIMYHBIX OTPACISIX SKOHOMHUKHU (ITPOMBIIIIEHHOCTH, CEIbCKOM XO-
3SMCTBE M Jp.), CBA3aHHBIX C MEPepadOTKOM ChIpbsl, MONy(PaObpUKaTOB, MPOMBILIIEHHBIX OTXOIO0B,
MOJIy4€HHUEM U COBEPIIEHCTBOBAHMEM PA3JIMYHBIX BEIIECTB, MATEPHAJIOB, pa3pabOTKON U yiydine-
HUEeM TexHoJiorndeckux npoueccon (ITK-4);
— cnoco0eH K MPOBENEHHIO OMBITOB, UCTIBITAHUN M aHAJIN30B C LIEJTBI0 U3YYEHUsI COCTaBa, CTPOe-
HUSI, CBOWMCTB M MPOLIECCOB MPEBPAIICHUH BELIECTB, JHEPTETHUECKUX U XUMHUYECKUX W3MEHEHHH B
Pa3MYHBIX HATYpPAJIbHBIX HJIM HCKYCCTBEHHBIX BeIECTBAaX, Chipbe U u3nenusx (I1K-5);
— cnocobeH Ha pa3paboTKy METOIMK MPOBENEHUS KOHTPOJSI KA4eCTBa JJIsl MU3TOTOBUTENEH U IO-
Tpeduteneit xumuueckoi nponykunu (I1K-6).
OP2AHUBAYUOHHO-YNPABIIEHYECKAS OeSAMETbHOCHb!
— cnoco0eH OCYIIECTBIATh HAyYHOE PYKOBOACTBO padOTaMH B COOTBETCTBUH C IUIAHOM PabOTHI
CTPYKTYPHOTO MOApa3ieeHus, (OpMHUPOBATh MX KOHEUHBIE LENN U MPEAIoaraeMble pe3yJIbTaThl
(IIK-7);
— cnoco0eH OCYILIECTBISTh KOHTPOJIb BBIMIOJIHEHUS MPENTyCMOTPEHHBIX IUIAHOM 3aJaHUH, KOH-
TPOJIb KQ4eCTBa MPOBEACHUs paboT, BBHIOJHEHHBIX PaOOTHUKAMU MOPA3AEICHUS U COUCTIOIHUTE-
asimu (TIK-8);
— cnoco0eH MPUMEHSITh aKTyaJIbHYI0 HOPMATHBHYIO TOKYMEHTAIIMIO B COOTBETCTBYIOLIEH 00IacTu
3Hanu# (I1K-9).
neoaro2uiecKast OesmeIbHOCHb!
— cnoco0eH OCYIIECTBIATh MPOGECCHOHANBHYIO NEATENbHOCTh B COOTBETCTBHH C TPEOOBAHHUSIMU
(denepanbHBIX TOCYAAPCTBEHHBIX OOpA30BATENBHBIX CTAHAAPTOB, K pPa3pabOTKe, U3MEHEHHIO U
00ECIIeYEeHNIO BBIMOJIHEHHS YUeOHBIX MPOrpaMM B COOTBETCTBUH C yUeOHBIM IUIAHOM U rpaduKoM
yuebnoro npouecca (I1IK-10);
— cnocodeH UCIoNb30BaTh pasHooOpasHble 3(h(ekTuBHbIE (POPMBI, TPUEMBI U METOBI OOYUESHHS, B
TOM YHCJIe, BBIXOASIINE 32 PAMKHM y4eOHBIX 3aHATUI: MPOEKTHAas HESATEIbHOCTb, JaOOpaTOpHBbIE
SKCIIEPUMEHTHI, TOJIeBasi MPAKTUKA M T.II., K TMPOBEICHUIO WHIMBHAYAIbHBIX 3aHATHH ¢ 00yd4aro-
IIUMUCSI, OPTAHU3ALMIO U KOHTPOJIb UX camocTosiTesibHol padoTer (ITK-11);
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— cnocobeH pa3pabaTbiBaTh (OCBAaMBATh) M MPUMEHSTh COBPEMEHHBIC TICUXOJIOr0-IIearorndecKue
TEXHOJIOTUH, OCHOBAHHBIE Ha 3HAHUH 3aKOHOB PA3BUTHS JINYHOCTH U TIOBEACHUS B PEAJLHON U BUP-
tyanpHOH cpene (ITK-12).

B pesyabTare nzyueHust yueOHOMH AUCHUIUIMHDBI CTYIEHT A0/IKEH
3HATH:
— OCHOBHBbIE OJIOKEHUSI KJIaCCHYECKOM W KBAHTOBOM TCOPUH CTPOCHUS BEILICCTBA,
- OCHOBHBIE [TOHSATHUSI AaTOMHO-MOJIEKYJIIPHON apXUTEKTYPbl XUMUYECKUX COCIUHEHMI.
- KJIFOUEBbIE KOHLIETILIMY CTPYKTYPHOH XUMUH,
—  3aKOHOMEPHOCTH CBSI3H 3JIEKTPOHHOTO CTPOSHHUSI XMMHUYECKUX COEAMHEHHH C MX CBOMCTBAMHU
U PEaKLOHHON CIIOCOOHOCTBIO.

yMeThb:

— MOJTy4aTh CTPYKTYPHO-XUMHUYECKYI0 MHOOPMALIMIO MOJIEKYJISIPHBIX OOBEKTOB METOAAMH MO-
JIEKYJIIPHOIO MOJIEJIUPOBAHUS:

- ONpPEAEUTh PABHOBECHYIO CTPYKTYPY;

— MPOBECTH KOH(POPMAIMOHHBIN aHAJH3,;

- paccuuTaTh SHEPTUI0 MOHHU3AINK B BEPTHKAJILHOM M aanadaTUYeCKOM NPHOJMKEHUH, a TaK-
ke 1o reopeme Kynmanca,

- PacCUUTaTh SHEPTHIO TUCCOMHALINN X UMUYECKUX COSAMHEHUH HA MOHBI WJIH PaIUKAJIbI,

- paccuuTaTh AWMOJbHBIE MOMEHTBI M HCIOJB30BaTh UX JUIsi OOOCHOBAHUS PE3YJIBTATOB KOH-
(hOPMAaLIMOHHOTO aHATH3A,

- AQHAJM3UPOBATh TOJIYUCHHBIC PE3YJbTAaThl, OMUPAsICh HA 3HAHUA KOHLEMIUN CTPYKTYpHOMU
XUMWH,

- HCIIOJIb30BATh MPOTrPAMMBbI CTPYKTYPHON XUMUH JJIS PELICHUS] XUMHUYECKUX 3a1a4;

- OCYIIECTBUTDH MOUCK HEOOXOAUMBIX (PU3NKO-XMMHUYECKUX NAHHBIX B 3JIEKTPOHHBIX HCTOYHU-
KaxX HayYHOH XUMHUYECKOH MHpOpMaLny,

— MPUMEHSATh CBOW 3HAHUS HA TMPAKTUKE W BJIAJAECTh HABBIKAMU PaOOThI HA COBPEMEHHBIX KOM-
MBIOTEPHBIX CHCTEMAX

— TBOPYECKHU MOAXOAUTH K PEIICHUIO 33a4H,

— MPOBOAUTD MOUCK CTPYKTYPHOU MH(POPMALIUY B COBPEMEHHBIX 3JICKTPOHHBIX PECypCax;

- MPOBECTH U OOOCHOBATH BLIOOP METOAA CTPYKTYPHOU XUMHH, KOTOPBI HEOOXOANM ISl pe-
IIEHUS] IOCTABJICHHON 3a1a4K;

- OPUEHTHPOBATHLCS B KPYre OCHOBHBIX MPOOJIEM COBPEMEHHON CTPYKTYPHOM XUMUH.

BJIAJETh:

METOaMH UCCJICIOBAHUS CTPYKTYPHON XUMUH ISl PELIESHUS] KOHKPETHBIX XUMUYECKUX
npobiiem;

— HABbIKAMH NMPUMEHEHHS] OCHOBHBIX TOJIOKEHUN KBAHTOBOM XUMUU JJIsi AHAJIN3a CBOMCTB XU-
MHUYECKUX COEIMHEHUI],

— HABBIKAMH NMPHUMEHEHHSI OCHOBHBIX TMOJIOKEHUN CTPYKTYPHOU XMMHH JUIsl aHAJHU3a CBOWCTB
XUMUYECKUX COSTUHEHUH;

- METOMIOJIOTHEN KBAHTOBO-XUMUYECKOTO OMPEAEICHHS MPOYHOCTH XUMUYECKOH CBSI3H,

- METOA0JIOTHEN KBAHTOBO-XUMHUYECKOTO OMPEACAEHUs MAPAMETPOB 3JIEKTPOHOAOHOPHBIX U
3JIEKTPOHOAKLIEITOPHBIX CBONCTB XUMUYECKUX COCIMHEHUN;

— METOMIOJIOTHEN KBAHTOBO-XUMHUUYECKOTO OMPEACICHUS TUMOJbHBIX MOMEHTOB XUMUYECKUX
COEIMHEHUH;

— METONOJIOTHEN KBAHTOBO-XUMHUUYECKOTO ONPEACICHIS SHEPTHH 3JICKTPOHHBIX MMEPEX0I0B U3
OCHOBHOTO B BO30Y KIEHHOE SAEKTPOHHOE COCTOSIENE XUMHUYECKUX COSTMHEHUH;

- METONOJIOTHEN KBAHTOBO-XUMHUUYECKOTO MPOTHO3a HAMPABJICHUSI MPOTEKAHUSI XUMUYECKOM
peakuuy,



- METONOTHEN aHaIM3a PE3yJIbTATOB MOJIEKYJISIPHOTO MOASIUPOBAHUSA METOAAMU KBAHTOBOM

XUMUH,

- MGTOHOHOFHeﬁ pacdueTa KBAHTOBIO-XUMHUYCCKUX NHOCKCOB peaKLIPIOHHOfI CITIOCOOHOCTU XHUMH-

YECKUX 4YaCTHUI BCIICCTBA,

- METOJIONIOrHell KBAUTOBO-XUMHYECKOM OLCHKU KMHCTUYCCKUX U AKTUBALITMOHHBIX MMaAPaMETPOB

XUMHUYECKON PEaKLU.

4. COJAEPKAHUE JUCHUIIJIMHBI 1 ®OPMbI OPTAHU3ALIUN YYEBHOI'O

MPOLIECCA

IlopsinkoBbIii HOMEpP H
HAHMEHOBAHHE TEMBbI

Kpartkoe cogep:kanue Tembl

Cooeporcamenvnwvtit mMooye 1

MonekynspHass CTPYKTypa XHMMHYECKHUX 4YacTHUL[ Bellle-
crBa. Tononornyeckast 1 reOMETPUCECKAs MOAEIb MOJEKY-
JSIpHOHM CTPYKTYypbl BewlecTBa. CtaTtudeckas U JUHaMU4e-
CKasi MOZeJIb MOJIEKYJISIPHOU CTPYKTyph! Bemectsa. L, T, 1
- MOJENb MOJEKYJISIPHOW CTPYKTYPbl KOHIEHCHUPOBAHHOU
¢a3bl BeuiecTBa. BinsHue arperaTHOr0 COCTOSTHUSI HA MO-
JEKYJSIPHYI0 CTPYKTYPY XHUMHYECKMX YaCTHIl BELIECTBA.
Crepeoxummuueckoe OMHCAHUE MOJEKYJSPHOW CTPYKTYpBHI.
ITapameTpbl MOJIEKYJISIPHOM CTPYKTYpbI, BHYTPEHHHUE KO-
OPJAMHATHI XUMUYECKUX YaCTHUL] BELIECTBA. .

Tema l.

MonexynspHas CTPYKTypa
BELleCTBa

Tema 2.

Merononoruueckue ACIEKThI
YCTaHOBJIEHUSA MOJIEKYJIIPHON

CTPYKTYpbI BemiecTBa Iu(ppaxiu-
OHHBIMH METOJAaMU CTPYKTYPHOHR
XUMHH

MeTon0N0rUeCKHe acTIeKThl YCTAHOBJICHUSI MOJIEKYJISIP-
HOW CTPYKTYPBI BELIECTBA METOAOM PETTEHOCTPYKTYPHOTO
aHanmu3a. T — Mojenb MOJNIEKYJISIPHOH CTPYKTYpPBl XHMH-
YECKMX YacTUIl BewecTa. r' — Monenb MONEKYJSPHOI
CTPYKTYpbl XUMHUYECKUX yacTull BemecTsa. 1, U — Mogenb
MOJIEKYJISIPHOH CTPYKTYPBI XHMUYECKHIX YaCTHII BEIIIECTBA.
,p — Mogenb MONEKYJNSPHOH CTPYKTYPhl XUMHYECKHX
YacTHI] BelIeCTBAa. MeTONONIOrNIeCKHEe aClIeKThl YCTaHOB-
JICHUsI MOJICKYJIIPHOH CTPYKTYPBI BEIIECTBA METOAOM 3JIe-
KTpoHOorpaduu. MeTonoJornieckiue acleKTbl yCTaHOBJIC-
HUSI MOJIEKYJIIPHOU CTPYKTYpPBI BEINECTBA METOJIOM HEW-
TpoHorpadpuu. DPPEeKTbl BIMAHUSA KPUCTAUIMIECKOTO
OKPY’)KE€HUS] Ha MOJEKYJSIPHYIO CTPYKTYPY XHUMHUECKUX
YaCTHI] BELIECTBA MOHIKEHUE MOJIEKYJIIPHOH CUMMEpPUH:
KOH(pOPMALIMOHHAS HEIKBUBAJICHTHOCTh MOJIEKYJ. KOH-
dbopmanmoHHuil momMophu3mM Mosiekys. OnepanuoHHbIe
3¢ dexTbl TUPPaKIMOHHBIX METOAOB ONpPENeICHUsT MOJe-
KYJISIPHOM CTPYKTYPBIL.

Tema 3.

MeTonosiorusi  yCTaHOBJIEHUS] MO-
JIEKYJISIPHON CTPYKTYpPBI METOHAMU
CHEKTPOCKOIUH.

CriekTpoCKOMUsi ¥ CHEKTPOCTYKTypHas HH(OpMaIus.
Oueprusi poroHa. OOpa3oBaHMe W JE3aKTUBALUS DJICK-
TPOHHO-BO30YKIEHHOTO COCTOSIHUST XHMHYECKUX YaCTHUIL
(muarpamma S6nonckoro). CrnuHOBasE MYJBTHUIUIETHOCTD
XUMHYECKUX YACTHHIl B OCHOBHOM, BO30Y>KIEHHOM U TPH-
IJIETHOM D3JIEKTPOHHOM cOCTOsiHMKM. CIMHOBAs MYJIbTH-
MIETHOCTh WOHOB. CIIMHOBAsi MYJIBTHUIUIETHOCTh XHUMHYE-
CKMX YaCTHHI[ BEIECTBA C HEMAPHBIM YHCIOM 3JIEKTPOHOB!
pamMKaIOB, KATHOHOB M AHHOHOB. DHEPrusi mepexona us3




OCHOBHOT'O B BO30Y:KIIEHHOE 3JIEKTPOHHOE (KoedaTelbHOe
U BpamarenbHoe) cocTosiHue. [marpamma S6moHCKOTO.
Buytpennsisi kouBepcus. MHTepkOMOMHALIMOHHAST KOHBEP-
cusi. @ochopecuennms. DroopecueHuys. MoiekysipHast
U cnuHOBas crnekrpockonus. HeoOxommmoe ycnoBue mo-
SIBJICHUsI TIOJIOCHI B CIIEKTpe XUMHUYeCKoi yacTuupl. Jlocra-
TOYHOE YCJIOBHE IOSBJIEHUS TOJIOCHI B CIIEKTpE XUMHUUe-
ckoii uvactumpl. CreAacTBUsS ACHCTBUS PaTMOBOJHOBOTO,
MHUKPOBOJIHOBOTO, HH(paKpacHOro, yibTpaduoneToBoro,
PEHTTE€HOBCKOT'O 3JIEKTPOMArHUTHOIO U3JIyueHHUsl Ha MoJle-
KyJSIPHYIO  CTPYKTypy.  HH(pOpMaMOHHO-TIONCKOBBIE
CHEKTPOCTPYKTYPHbIE ~ CHUCTEMbl.  JKCIIEPTHBbIE  CIIEK-
TPOCTPYKTYpHBIE CUCTEMBL. be33TaloHHbIN CHEKTPOCTPYK-
TYpHBII aHann3. MeTonoNorusi yCTaHOBJIEHUSI CTPYKTYPbI
MOJIEKYJI METOJIaMU CIIEKTPOCKOIIUH.

Tema 4. Merogonorust yCTaHOBJIe-
HUsl PABHOBECHOH CTPYKTYpBI XU-
MHYECCKHX YaCTHUL] BCILICCTBA.

[ToBepXHOCTP MOTEHLUMANBbHOW 3HEPTMHM U PAaBHOBECHAs
MOJIEKYJIIpHAsl CTPYKTypa XUMHYECKUX YaCTHUL[ BELIECTBA.
VYcnosus U npouenaypa OnpenesaeHuss paBHOBECHOIO COC-
TOSIHUSL XMMHYECKUX YICTUL[ BellecTBa. AJTOPUTMBI OI-
TUMHU3ALUA MOJIEKYJISIPHOW CTPYKTYPbl XMMHUYECKHUX 4Yac-
THL BeulecTsa. TeopeMa BupHana JJsl PaBHOBECHOIO COC-
TOSIHUSI XMUMHU4YECKUX dacTull. [lonyunts anamutuueckoe
BBIPDAXKEHHE TEOPEMbl BHUpHANa JIsI PABHOBECHOIO CO-
CTOUSIHUS XUMHUYeCKuX coequHeHuil. COOTHOLIEHNE KIHe-
TUTECKOM U IMOJHOW SHEPrUU B PABHOBECHOM COCTOSIHUH
XUMHUYECKUX coequHeHuil. CcOOTHOLIeHHe MNOTeHLIHalb-
HOH W MOJHOW SHEPTUH B PABHOBECHOM COCTOSIHUM XHUMU-
YECKHUX COCIUHEHMI. MeTOnoMorusl yCTaHOBJIEHUST PaBHO-
BECHOH CTPYKTYPBI MOJIEKYJI

Cooeporcametonotit MoOyip 2

Tema 5. Metononorust koHpOpMa-
IIUOHHOI'O aHAJIN3da XUMHUYCCKUX
COEAMHEHHUI.

[TonsiTne KOH(POPMALIMOHHOTO aHAJIN3a XUMHUYECKUX CO-
enunennii. Onpenenenue yncia konpopmepos Ha [1I13.
DHepreTrueckue O0apbepbl KOHPOPMAITMOHHBIX MTEPEXOI0B.
Cxkopoctb KOH(pOpMALMOHHBIX NIepexonoB. Onucanue co-
CTaBa paBHOBECHOH cMecHu KoH(popMepoB. OnpeneneHue
cocTaBa cMeCH KOH(OPMEPOB METOAMH MOJIEKYJISIPHON
cnekTpockonuu. OnpeneneHne cocTaBa CMeCH KOHpopMe-
POB METOAOM UMOJBHBIX MOMEHTOB. OnpeneseHne cocra-
Ba CMeCH KOH()OPMEPOB METOJIOM TEOPETUIECKOTO KOH-
(hOpMaLIMOHHOTO AaHAJTH3A.

Tema 6.
CtpykTypHas HOJISIPU3ALMS X UMH-
YeCKUX COeIUHEHUN

IIpencraBnenue o nMpupoae MOCTOSTHHOTO 3JIEKTPUUECKOIro
AUIIOJIBHOT'O MOMEHTA XHWMHMYCCKHMX YaCTUL[ BE€IICCTBA.
HWnnyuuposanHas MonekyjsipHas nossipusauus.  llpen-
CTaBJICHUE O NIPHUPOAEC UHAYLUUPOBAHHOTO AUIIOJIBHOTO MO-
MEeHTa XMMMYEeCKHUX 4dacTull BeulectBa. [Ipeacrasnenue o
npupoac MrHOBECHHOI'O JUIMOJIbHOIO MOMEHTA XUMHUYCCKUX
qyaCTULl BCIIECTBA. HOJ’IﬂpI/I?;yeMOCTb XUMHYECCKHUX YaCTHIL]
BellecTBa. HanmonspusyemMoCcTb XMMHUYECKUX YacTHUL] Be-
uecTsa. MossipHas HOJIApU3aLMs BEIIECTBA. Y PAaBHEHHUE
Knaysuyca - MoccoTu. DieKTpoHHasi NOJsipU3alius Belle-
ctBa. YpasHenue Jlopenrtua - JlopeHua. AToMHas nojsipu-
3anus BewecTBa. OpueHTaLMOHHAs MOJsipU3aLvs  Bellle-




crBa. YpaBHenue JleOas. OmpeneneHue TUIOJbHBIX MO-
MEHTOB XHUMHYECKHUX YaCTHUIl BelecTBa MeTomoM Jlebasi.
Omnpenenenne TOUEHHOTO (3apsAAOBOTO) U rHOPUIHOTO (Op-
6I/ITaJ'IbHOFO) JAUITOJIBHOI'O MOMEHTAa XHUMHYCCKHUX YaCTHIL
BEIIECTBA METOAaMH KBAaHTOBOM XUMHH.

Tema 7.

DJNEKTPOHOAOHOPHBIE U BJIEKTPO-
HOAKLIENITOPHBIE CBOWCTBA XHMH-
YECKUX YaCTHULl BEIIECTBA

IloreHuManbl MOHM3aLMKM XMMHUYECKUX YaCTHIL] BELIECTBA.
CponcTBO K BJIEKTPOHY XHUMHUYECKUX YacTHUL] BEIleCTBa.
BepTukanbHas MOHM3aLMS XUMHUYECKUX 4YacTHUL. Annada-
THYECKasi MOHU3aLMsI XUMUYECKUX YacTULl. BepTukanpHbli
MOTEHLMA UOHU3aluu. BepTukaapHOe CPOACTBO K BJIEK-
tpony. Ilpuanmn @panko-Konnona. Anuabatudeckwuii
NOTEHIMal HOoHM3auuu. AnnabaTHdeckoe CpPOACTBO K
snekTpony. OnpeaeneHye NOTEHIMAIOB HOHU3ALUU METO-
noM (pOTORNEKTPOHHOH criekTpockonuu. OmnpeneneHue
SHEPTHH MOHU3ALMH XUMHUYECKUX YaCTULl B PUOIIKEHUH
3aMOpOKEeHHBIX opburanedi. OnpeneneHne MOTEHIUANIOB
HMOHM3ALMN XMUMHYECKHX YacTHL B NPHUOIMKEHHH 3aMO-
poxxeHHbIX opbOuranedi. OmnpeneneHue CpPoOACTBA K 3JIEK-
TPOHY XUMHYECKUX HYACTHIl B MPHOIMKEHHH 3aMOPOKEH-
HbIX opOutaneii. OmnpeneneHne >HEPTrHM BEPTHKAJIBHON
MOHU3ALMM XUMUYECKUX YaCTULl METONAMHM KBAaHTOBOHN
xuMuu. OnpeneneHne BEPTUKAIbHBIX MOTEHLIMAIOB UOHU-
3alUd XUMHUYECKUX YaCTHUL[ METOAAMHU KBAaHTOBOW XHUMMH.
OmnpenesneHne BEPTUKAIBHOTO CPOACTBA K 3JIEKTPOHY XHU-
MHYECKHX 4YacTHUIl MeTOAaMU KBaHTOBOW xumuu. Omperne-
JIEHWEe SHEePTHr aAnadaTUYeCKOH MOHM3ALUN XUMHYECKUX
4acTULl METOAAMH KBaHTOBOM xumuu. OnpeneneHue aaua-
0aTU4ecKUX TOTEHLUAJIOB HOHU3ALMH XUMHYECKHX Ya-
CTHII METOJaMH KBaHTOBOH xumuu. OnpenesneHue annada-
THYECKOIO CPOACTBA K JJIEKTPOHY XUMHUYECKHMX YaCTHII
METOAAMH KBAHTOBOW XUMUHU.

Tema 8.
BzauMoaencTBus B MOJIEKYJIax.
XuMHYecKas CBS3b.

KoHuenuus >IeKTpOXUMHUYECKOTO Oyalu3Ma B TEOpUHU
xUMudeckol cBsi3u. KoHLenmus BajJeHTHOCTH B TEOpPUU
XHUMHUYECKON CBSI3U. DJIEKTPOHHO-UOHHAs KOHLEMLUS Teo-
pun xumudeckon cBsa3u. Knaccudeckass 371€KTPOHHASIKOH-
Lenuust B TEOPUH XUMHUYECKOH CBSI3U.
OpOutanbHO-3apsAa0Bast KOHLENIHS B TEOPUH X UMHUYECKOM
cBsi3u. [IpuHIMN OpOUTANBHOTO COOTBETCTBUSI B TEOPHUH
XHUMHYeckol cBsi3u. CBs3bIBAIOINE U AHTUCBS3bIBAIOLINE
koMOuHarmu s — AQ, KOTOpbIe LIEHTPUPOBAHBI HA aTOMAX
A u B. CsaspBamoliue U aHTUCBA3BIBAOIIUE G-
koMOuHaimu p — AO, KOTOpBIE LIEHTPUPOBAHBI HA aTOMaX
A u B. CssaspBalolue U aHTUCBS3bIBAIOIINE TT-
koMOuHaimu p — AO, KOTOpBIE IEHTPUPOBAHBI HA aTOMaX
A u B. Cpsi3pIBaromiyie 1 aHTUCBS3BIBAIOIINE KOMOWHAIIMU
s u p — AO, KOTOpBIE LIEHTPUPOBaHbI Ha aTOMax A u B.
DHeprus IByXaTOMHBIX B3anmonencTsuil (Eap) B mpubiu-
»keHuu MasnkeHa. DHeprusi KOBaJIEHTHBIX JIByXaTOMHBIX
B3aUMOJENCTBUI. DHeprus HOHHBIX JByXaTOMHBIX B3au-
MOAEUCTBUN. DHEPTHs] TUCCOLUALMNA XUMHUYECKUX COEHU-
Henuii. Konuenuus ['enbmana-PeliHMana O cujax siAEpHO
- HJIEKTPOHHBIX B3aUMOAEHCTBUN B MoJsekyJyax. Teopema
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lenpmana-DelinMaHa.  DJeKTpocTaTHUeCKass — Teopema
I'enpmana — @efinmana. Teopema BuUpHaia U XUMHUYECKAsI
CBs3b

Cooeporcamenonotit Modyis 3

Tema 9.
Heanenraoie B3aUMOIENCTBUS
XUMHUYECKUX YACTUL] BELIECTBA

BuyTpu- ¥ MEXMONEKYJAPHbIE HEBAJEHTHBIE B3aMMO-
NeHCTBUST XUMUYeCKUX JacTull Bemectsa. Ilpupona Ban-nep-
BaasbcoBbIX B3aMMONEHCTBUN XMMUYECKHX YacTUL Betectsa, Opu-
eHTalMoHHble BaH-nep-BaanbCoBbI B3aUMOAEHCTBUSA XUMU-
YEeCKMX  YacTuil BemiectBa, MuHpykumoHHele  Bas-nep-
BaanbCoBbl B3aMMOIENUCTBHUST XUMUUECKUX YaCTWL] BELIECTBA,
Jucnepcuonnbie Ban-pep-BaanbcoBel  B3aMMOAEHCTBUSA
XUMHMYECKHX YACTHLL BEIeCTBa. BogoponHas cBsA3b. AccOLUATHI
ssHyc-mMoJiekyn Ouepruss H — cBsizu. IIpodunm IIT15 H -
accoruaroB. Jlnuna H — cBsasu. Ycnosue ['amunbToHA -
Atibepca mns H-accoumaroB. U3MeHeHHMe IJIMHBI CBSI3U
~X—H... B H-accounartax. Kongurypauus ¢pparmenra ~
X —H...Y~ B H-accounarax. 3meHenue 3apsaa MOCTHKO-
BOro aroma sopopona B H-accounarax. K- cnektpanbHbie
ocobennoctn H- accoumaros. JumonpHbili MOMeHT H-
accouuatoB. HoH-uonHble  B3aummopenctsus.  HoH-
JIUMOJIbHBIE B3aUMOAEUCTBUA. KaTHOH-T-B3aUMOAEHCTBUS.
n -n-CtokuHr- B3aumoneiicteus. ['uapodobuble B3anmMo-
JEeUCTBUS.

Tema 10.
Konuenuuss monekyjsspHOro pac-
MO3€aBaHUs] XUMHUYECKUX YaCTHULl
BEIIECTBA HAa YPOBHE MX B3aUMO-
NENUCTBUS.

CynpamonekyisipHasi camocbopka. CrioHTaHHasi accouua-
musi. Camoopranmzanusa. MONEKyJIIpHOE pacro3HaBaHUE
XUMHUYECKUX YaCTHUI] BEIIECTBA B MPOLIECCE CYIPaMOJIEKy-
JSIPHBIX B3aMMofeicTBui. MoekyisipHas HHpOpMaLus
XUMHUYECKUX 4YacTul] BemecTBa. KuHermueckass naOuiib-
HOCTb CYIPaMOJIEKYJIIPHBIX KOMILJIEKCOB. TepMoauHaMu-
Yyeckast CTaOMJIBHOCTb CYNPaMOJIEKYJSIPHBIX KOMIUIEKCOB.
MonexynspHbIi TOKUHT XUMHYECKUX YaCTHUIl BELIECTBA HA
YPOBHE UX B3aUMOJAEHCTBUIA. XeIaTHbIN 3 ekt B mporec-
Ce MOJIEKYJSIPHOTO PACHO3HABAHUS XHUMHYECKHX YaCTHI]
BelecTBa. Makpouukiudeckuit 3¢ GekT B mporecce MoJe-
KYJIIPHOTO PAaCMO3HABAHUS XUMHUYECKUX YACTHL] BEIECTBA.
Temmnatueiii s¢dexr. Kunerndeckuil TemruiaTHbId 3¢-
¢dexr. Tepmomnnamuueckuii TemratHeiid 3¢gdext. Kowm-
TUIEMEHTAPHOCTh MOJIEKYJSIPHOM WH(pOpMAMH XUMHYE-
CKMX YaCTHI] BELIECTBA Ha YPOBHE UX B3aUMOJIEHCTBHL...
IIpuHuMn OBOWHON KOMILIEMEHTAPHOCTU MOJIEKYJIIPHON
UHPOpPMALUN XUMHUYECKUX YaCTHLl BEIIECTBA B HAa YPOBHE
UX B3aUMOAEHCTBUSA. J[MHaAMHUECKash KOMIUIEMEHTAPHOCTb
MOJIEKYJISIPHOW HMH(POpPMAIIMN XMMHUYECKHX YaCTHIl Belle-
CTBA HA YPOBHE UX B3aHMOJEHCTBUSI.

Tema 11.
QSAR u QSPR xommbroTepHbIE
TEXHOJIOTHHU CTPYKTYPHOU XUMUHU

Mertoa, METONMKA U METOAOJIOTUSL HAYUYHbBIX UCCJICIOBAHUMN
B xumun. QSAR u QSPR - ycTaHOBI€HHE 3aBUCUMOCTEH
MEXAY CTPYKTYpPOH U CBOMCTBAMH XUMHYECKHX YaCTHII
Bemnecta. [Ipsimast u obparHas 3amaunm QSAR u QSPR.
QSAR u QSPR meronmonorusi yCTaHOBJIEHHE 3aBHUCHUMO-
CTel MEXAY CTPYKTYpPOW U CBOMCTBAMH XUMHUUYECKUX 4Ya-
cTull BeulecTsa. JecKkpunTopbl MOJEKYISIPHOW CTPYKTYPBL:
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Knaccuduxarms 1eckpunTopoB MOJIEKYJISIPHON CTPYKTYPBI
QSAR/QSPR. JleckpunTopbl MOJEKYJSPHOH CTPYKTYPBI
3JIEMEHTHOI'O YpOBHs. TONONOrn4ecKue AeCKPUNTOPbl MO-
JEKYJSIPHOW CTPYKTYpBL. Matpuua CMeXHOCTH U TOIOJIO-
TUYECKUN JECKPUNTOP IMOJIHOW CMexHOCTH. Martpuna
MEKaTOMHBIX PACCTOSIHUI U TOMOJOTMYECKUI TECKPUIITOP
Bunepa. Tononornueckuii naaekc Pannuya. Tononoruue-
CKH€ WHIEKChl TeopeTHko-uH(popmaunonnoro tunaHyper-
Chem reHepaTop JECKPUIITOPOB MOJIEKYJISIPHOHN CTPYKTYD

Tema 11.

MeTonosiorusi MOJIEKYJISIPHON Me-

XaHHUKHU

Mopnenb 1 3HePrusi XUMHUECKUX YaCTHI B MPHOIMKEHIN
MOJIEKYJISIpHOM MexaHuku. [loTeHuman nuHeiHON nedop-
Mal XUMHUYECKHX CBs3€H B MPUONMKEHUH MOJEKYJIsIp-
HOW MeXaHWKH XUMHUYeckux dactull. lloteHuuman nedop-
MAIMH BaJICHTHBIX YIJIOBBIX MOJIEKYJSIPHBIX ()ParMEHTOB B
NPUOMKEHUH  MOJIEKYJISIDHOW MEXaHUKH XHMHYECKUX
yactul. [loTeHnman BHyTpeHHEro odpaieHust MOJIEeKyJIsIp-
HBIX (PParMEHTOB B NMPHOMIKEHUH MOJICKYJSIPHOH Mexa-
HUKM XHUMHYeCKuX d4acTul. IloTeHunanbl HEBaJIEHTHBIX
B3aumozeiicTeuil (Ban-nep-BaanbcoBux B3auMoaeHCTBUI)
B NPUOMIDKEHUH MOJIEKYJISIPHOM MEXaHUKU XUMHUYECKUX
yactull. lloTeHUManbl 3JEKTPOCTATUYECKUX B3aUMOAECH-
CTBHUI B PUOIMKEHUH MOJIEKYJISIPHON MEXaHUKH XUMHUYe-
ckux vactull. [Torennman H-cesizu B mpuOiikeHun moie-
KyJISIPHOM MEXaHMKU XUMHUYEeCKHUX 4acTul. MM+ cunosoe
none MmonekynspHoi mexanuku. AMBER cunosoe nose
MonekyisipHOl MexaHuku. BIO+ cuioBoe mone MoOneKy-
nsipHoit mexannku. OPLS cunoBoe mojie MONEKyIsIpHOI
mexaHuku. Hyper Chem monekynsipHas MEXaHHUKa.

Tema 13.

BpauciuTenbHbIA 3KCOEPUMEHT B

CTPYKTYPHOU XUMHH

OO0wmme NPHUHIUIBI BBIYUCIUTENBHOTO HKCIEPUMEHTA B
CUPYKTYypHOI xumuu. (CXxema TEXHOJOTH4eckoro IuKja
BBIUHCJIUTENIBHOIO JKclepuMmeHTa. CBoiicTBa Mojesei
«OebIil AUTNKY, «IEPHBIN SIIHUK» U «CEePBIH SLTHKY.

TemaTnueckus niaiaxn

CoaepxareJibHbIH MOAYJIb 1

Koaun4yecTBo 4acos

Ounas ¢popma o0yueHus 3aounas popma odyuenus
B T.4. B T.4.
HasBanus coaepkaTe/ibHBIX
MoayJieil 1 Tem i 18 % g ] 1 % 3
5 5| £ 5g/5d 5§ 5| E| 5zl B¢
° (< 5 © d 2 (< =S )
= =l 2| 2¢|59 ¢ 2| E| 2¢| §¢
1 5| g s & X gl E | 5 & z =
gl 8| g = ‘S g
=) = = £ = = g E
[&] [&]
Tema 1. 9 3 2 4
MonexyispHass ~ CTpyKTypa
BEIIIECTBA
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Tema 2.

MeTtononoru4eckue aceKThbl
YCTaHOBJIEHUS] MOJIEKYJIIPHON
CTPYKTYpBbI BELECTBA 1U-
(bpaKLIMOHHBIMH METOAAMHU
CTPYKTYPHOU XUMUH

18

10

Temna 3.

Mertononorust yCTaHOBJICHUs
MOJIEKYJIIDHOM ~ CTPYKTYpBI
METOAMH CHEKTPOCKOIHUH.

18

Temna 4.

Mertononorust yCTaHOBJICHUs
PaBHOBECHOH CTPYKTYpPBI XH-
MHYECKHMX YaCTHUL| BELIECTBA.

15

Hmozo no coodeprycameins-
HOMY MoOyi10 1

60

18

12

30

CoaepxaTeJbHbIH MOAYJIb 2

KosanuecTBO 4acos

Ounas ¢opma o0yueHust

3aounas ¢popma o6yueHust

Ha 0a3e o01mero cpeaHero

00pa3oBaHuUs
Ha3Banus coaepxaTe/ibHbIX BT BT.1
MoayJieH u TeM o| o B 3 ol o B %
2 2 E| L] 2. ¢ 5| £ B | 2
5 S| 38| &| s¢gl gl 5| E| 8| | gg| sc¢g
2 E’ E = [Nl Q ] 2 E’ E = [ Q ]
%) = a e % = % 5} = g < % = %
21 5| & S8 84 2 4| & | 5 & &
| g g E e 8 g E
= = 2 2 = = 2 2
[&] [&]
Tema 5. Merogonorus koH-| 16 5 4 7
(hOpMaLOHHOTO aHaan3a
XUMHUYECKUX COeIMHEHUN.
Tema 6. 12 3 2 7
CtpykrypHas  moJjsipusanus
XHUMHUYECKUX COeIMHEHUN
Tema 7. 16 5 4 7
DIIeKTPOHOOHOPHBIE U dJIEK-
TPOHOAKLIENITOPHBIE CBOWMCTBA
XMMHUYECKMX YacTULl Belle-
CTBa
Tema 8. 16 5 2 9
B3aumoneiictBust B MOJIEKY-
jax. XUMH4YECKasi CBA3b.
Hmozo no coodeprcamein- 60 | 18 | - [ 12 | 30
HOMY MOOYI110 2
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CoaepxaTteJbHbIH MOAYJIb 3
KosnuecTBo yacos
Ounas ¢popma o0yueHus 3aounas ¢popma odyuenus
B T.4. B T.4.
HasBanus coaepkaTe/ibHBIX
(%3 =y =y
MOAYJIeH U TeM . % é %mgm . % é %m gm
S| S F = EE|2d 2| 5| g = 2| cE
51| 2| 2¢ 59 S| E| 2| 2¢| B¢
SR 8| 2 HE S Sl 2 & g7 EF
B8z |& Bl B 2 g
Tema 9. 15 5 4 6
Hesanentneie B3aNMO-
NEHUCTBUSI XUMHUYECKHX Yac-
THI] BEIIECTBA
Tema 10. 14 5 2 7
KoHuenuus mMosiekyIsspHOro
pacrno3eaBaHusi XUMHUYECKUX
YaCTUI BELIECTBA HA YPOBHE
WX B3aUMOJEHCTBUS.
Tema 11. 11 3 2 6
QSAR u QSPR kommbroTep-
HbIE TEXHOJIOTHU CTPYKTYp-
HOM XUMUHU
Tema 11. 11 3 2 6
MeTonosorusi MOJIEKYJIAPHOM
MEXaHUKH
Tema 13. 9 2 2 5
BrraucauTenpHbeIl  3KCNEpU-
MEHT B CTPYKTYPHON XUMHH
Hmozo no cooepiycamens-| 60 | 18 | - | 12 | 30
HOMY MOOYILI0 3
Bcezo uacoe no oucuyuniune | 180 | 54 36 | 90
S.METOANYECKUE PEKOMEHJIALIINUUA JJ MPOBEAEHUA
JEKIIMOHHBIX, MPAKTUUYECKHUX U JIABOPATOPHBIX 3AHATHI
TeMbl TeKUHMOHHbIX 3aHATHH
Ne Konauuecmeo
Hazeanue memot
n/n uacoes
1 | MonexynsapHas CTpyKTypa BelecTBa 3
2 | Meronosioruueckne acheKTbl YCTAHOBJICHHS] MOJICKYJISIPHON CTPYKTYpPBI 6
BelecTBa TU(PPAKINOHHBIMU METOAAMH CTPYKTYPHON XUMUU
3 | MeTtonosorusi yCTAaHOBJICHHUSI MOJICKYJIIPHOU CTPYKTYpPbl METOAAMU CIIEK- 6
TPOCKOIHH.




4 | Merononoruss yCTaHOBJICHHsS] PAaBHOBECHON CTPYKTYpPbl XUMHYECKUX 4Ya- 3
CTHL[ BELECTBA.
5 Metoponorus KOHPOPMALMOHHOTO aHAIN3a XMMUYECKUX COSINHEHHH. 5
6 | CrpyxTypHas nojspusanus XUMHYECKUX COeUHEHUN
7 | DneKTpOHONOHOPHBIE U 3JIEKTPOHOAKLENITOPHBIE CBONCTBA XMMHUYECKHX
4aCTULl BELIECTBA
8 | BzaumoneiicTBust B MOseKyJax. XUMHUYECKas CBSI3b. 5
9 | HeBaneHTHBIE B3aUMOIEUCTBUSI XUMUYECKUX YACTHL] BEIIECTBA
10 | KoHuenuusi MOJEKYJSIPHOTO pacro3€aBaHusl XUMHUYECKUX YacCTHULl Bellle-
CTBA HA YPOBHE UX B3aUMOJEHUCTBUS.
11 | QSAR u QSPR xoMnbloTepHbIE TEXHOJIOTHH CTPYKTYPHOH XUMUU
12 | MeTtononorus MOJIEKyJISIPHON MEXaHUKH
13 | BeruucauTenpHblii SKCIEPUMEHT B CTPYKTYPHON XUMUU 2
BCEI'O 54
Tembl J1a60pATOPHBIX 3aHATHH
Ne Hassanue Tembl Konuuecmeo
n/n Yacoe
1. | HyperChem meronmonorusi onpeaeieHus napaMmeTpoB CTATUIECKON U 2
JUHAMUYECKONU MOJIEKYJIIPHON CTPYKTYPbl XUMUYECKUX COSTUHEHUN
2. | Merononorus KBaHTOBOXUMHUYECKOIO pacdera Py 3aaHHON TeMIlepa- 2
Type
3. | Merononorus pacuera QSAR napaMeTpoB XMMHUYECKUX COSIUHEHUM 2
4. | Merononorus KBaHTOBOXMMHYECKOIO pacyeTa B PEKUME KOOPAUHAT 2
BHYTPEHHET0 o0palneHust
5. | Metogonorust KOHGOPMAIMOHHOTO aHAJIN3a XUMUYECKHUX COCTUHEHHI 2
6. | Merononorus onpenenaeHusl 3HEPrud HOHU3ALMA X UMUYECKUX COeH- 2
HEHUI
7. | Meromonorus onpeaeseHus SJHEPruu AMCCOLUALIMN XUMUYECKUX CO- 2
€AVUHEHUN
8. | Meroauka KOHCTPYUPOBaHMs CYPaAMOJIEKYJIIPHBIX HAHOACOLMATOB 2
9. | MogekyasapHoe MoaeanpoBanue 2D cynpaMoeKyIsIpHbIX aCOLIMATOB 2
10. | MonekynsipHoe MoaenuposaHue 3D cynpaMoseKyIsipHBIX aCOLIUATOB 2
11. | MogenmupoBaHHE CYNPAMOJIEKYJIIPHBIX OOBEMHBIX HAHOACOITHATOB 2
12. | MonekyJsapHOe MOAEIUPOBAHKUE CYTTPAMOJICKYJISIPHBIX MAKPOLUKINYE- 2
CKHX aCOLIMAaTOB
13. | JlunHamu4eckasi KOMILIEMEHTAPHOCTb PEAKTAHTOB CYNPaMOJIEKYJIIPHBIX 2
peakuuii
14. | XenaTHbIA 1 MaKPOLMKJINICCKHH 3P PeKThI 2
15. | TemniaaTHOE MOJEKYISIPHOE MOAETUPOBAHUE 2
16. | MonekyJApHbIi JOKUHT CUCTEMbI OPTaHUYECKUN NEPOKCU — TAJIOTEHUT 2
TETPAATKUTIAMOHMS
17. | CtpykTypa v TepMOAUHAMHIKA OOPa30BaHUs KOMILIEKCOB KPUITAHOB C 2
MOHAMH METAJJIOB
18. | MonekyJsipHOe MOAETUPOBAHHUE CTPYKTYPHI ChepaHaOB U UX METAJLIO- 2
KOMILJIEKCOB
BCEI'O 36
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6. METOAUYECKHE PEKOMEHJAIIUN O OPTAHU3AIINN
CAMOCTOATEJBHOU PABOTBHI CTYAEHTOB

Opranuzanusi caMmocTosiTeIbHONH padoThbl CTYIEHTOB

Ne Konuuecmeo
i Haszeanue memoi 41Cos
1 | MonekynspHas CTpyKTypa BeLECTBa 4
2 | Meroponorudeckre acneKTbl YCTAHOBJIEHUS MOJIEKYJAPHONH CTPYKTYpPBI 10
BEIeCTBA JU(PPAKLINOHHBIMA METOAAMHU CTPYKTYPHOH XUMHUU
3 | Merononorus yCTaHOBJIEHHsI MOJIEKYJISIPHOW CTPYKTYPbl METOAMU CIIEK- 8
TPOCKOIUU.
4 | Meronosorust yCTaHOBJIEHHUsT PABHOBECHON CTPYKTYPbl XMMHUYECKUX 4Ya- 8
CTHUL{ BELIECTBA.
5 Merononorust KOHQOPMALMOHHOTO aHAJIH3a X UMUYECKUX COSTUHEHUH. 7
6 CTpykTypHast NOJsSIpU3aLNsl XUMUUECKUX COSIUHEHUH 7
7 | DNEeKTPOHONOHOPHBIE U 3JIEKTPOHOAKLETITOPHBIE CBOWMCTBA XUMHUYECKHX 7
JaCTHUL[ BELECTBA
8 | B3aumoneiicTBusl B MOJEKyJIax. XUMHUYECKAsl CBSI3b. 9
9 | HeBaneHTHbIE B3aMMOJAEHCTBHS XUMUYECKUX YaCTHUL BEIECTBA 6
10 | KoHuenuusi MONEKYJSIPHOTO PAacro3eaBaHUs XUMHYECKMX YacTHULl Belle- 7
CTBA HA YPOBHE UX B3aUMOJEHUCTBHUSI.
11 | QSAR u QSPR KOMIbIOTEpHBIE TEXHOJIOTUU CTPYKTYPHOM XUMUHU 6
12 | Merononorus MOJEKyJIAPHONH MEXaHUKH
13 | BeMUCIUTENbHBIN S3KCIEPUMEHT B CTPYKTYPHON XUMUHU 5
BCEI'O 90
7. HHANBUAYAJIBHBIE 3AJJAHUSA
(He npedycmompenvt NpopamMmoil)
8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTAIIUA
1. MonekynsapHas CTPYKTypa XUMHYECKHUX YaCTHL] BEIECTBA.
2. Tonosoruueckas U reOMeTpUCECKast, craTuueckas u auHamudeckas; L, T, u koHTUHYanbHas
MOJIEJIb MOJIEKYJIAPHOH CTPYKTYpPBI BEIECTBA.
3. CrepeoxuMHUYECKOE ONUMCAHUE MOJIEKYJISIPHON CTPYKTYpBI.
4. Merononorus yCTaHOBJIEHUS] PABHOBECHON CTPYKTYPBI XMMHYECKUX YACTHI] BEIIECTBA Me-
TOAAMU KOMIIBIOTEPHON CTPYKTYPHON XUMUH.
5. JudpakimoHHBIE METOMBI OMPENeICHIS] MOJIEKYJIIPHOUCTPYKTYPhI BEIEeCTBA.
6. MeTononorus yCTaHOBJICHHs] MOJIEKYJISIPHOM CTPYKTYpPBI BELIECTBA METOAOM PETIeHOCTPY-
KTyPHOTO aHAJIN3A.
7.t —Mogaenb MOJEKYISIPHON CTPYKTYPbl XMMUYECKUX YaCTHULl BEIECTBA.
8.1 —Mogenb MONEKyJISIpHON CTPYKTYPbl XUMHUECKHUX YaCTHUL[ BEIEeCTBa.
9.1, U — Mogenb MOJIEKYJISIPHON CTPYKTYPbl XMMHUYECKUX YaCTHUL] BEIECTBA.

10. r,p — Mognenb MOJIEKYISIPHON CTPYKTYPbl XMMUYECKUX YaCTHULl BEIECTBA.
11. Merononorust yCTaHOBJIEHHUsI MOJIEKYJISIPHON CTPYKTYpPBI BELIECTBA METOAOM 3JIEKTPOHOTI-

padun.
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MeTonosorusi yCTaHOBJICHUSI MOJIEKYJIIPHON CTPYKTYpPBI BELIECTBA METOAOM HEHTPOHOTpa-

¢dun.

. BnusiHMe KpUCTaNIMYECKOrO OKPY’KEHHUs HAa MOJIEKYJSIPHYIO CTPYKTYPY XUMHYECKHUX 4Ya-

CTHUI] BEIECTBA.

BiusitHMe arperaTHOro COCTOSIHUS BEIECTBA HA €0 MOJIEKYJISIPHYIO CTPYKTYPY.
Metoponorust KOHQOPMALMOHHOTO aHAIN3a XUMUYECKUX COSTUHEHHHN.

[ToBepXHOCTh MOTEHIHMATBHON HEPTUH, KOH(POpMAMU U KOHPOPMEPBl XUMHUUECKUX Yac-
THUI[ BELIECTBA, YUCIO KOH(POpPMEPOB B KOH(POPMALIMOHHONH CMecH, Oapbepbl BHYTPEHHETO
BpALICHHSI.

VpaBHEHUs OMpeeNieHnsi COCTaBa PABHOBECHON CMeCH ABYX KOH(OPMEPOB.

VpaBHEHUs ONpeneNeHnst COCTaBa PABHOBECHON CMeCH Tpex KOH(OpPMepOB.

Merononoruss ~ ONpPERENEHUs]  COCTaBa paBHOBECHOH  cMecu  KOH(GOpPMEPOB
METOIaMH KOMIIBIOTEPHON CTPYKTYPHOU XUMHH

Mertononorus OnpeneNeHns cocTaBa CMeCH KOH(GOPMEPOB METOAAMH CIIEKTPOCTPYKTYPHON
XUMHH.

Merononorus OnpeneaeHns cocTaBa cMecu KOHPOPMEPOB METOAOM JUIIOJIBHBIX MOMEHTOB.
KoHndpopmannonsass HOMEHKJIATypa.

CriekTpOCKOMus M CIIEKTPOCTPYKTYpHAst HHYOpHUALUS.

CrniexTpocTpykTypHBIE 3P PEeKThl XUMUUECKHUX YaCTHUI] BEIECTBA NIPU B3AUMOJIEHCTBUH C pa-
JIMOBOJTHOBBIM 3JIEKTPOMArHUTHBIM U3JTyYCHUEM.

CriexTpocTpyKTypHBIE 3P PEKThl XUMUYECKUX YaCTHUI] BEIECTBA IIPU B3aUMOJEHCTBHIH C
MHKPOBOJIHOBBIM 3JIEKTPOMArHUTHBIM H3JTyUYE€HHEM.

CrniexTpocTpykTypHBIE 3P PEKThl XUMUYECKUX YaCTHUI] BEIECTBA NIPU B3AUMOJEHCTBUH C
UH(PAKPACHBIM 3JIEKTPOMATHUTHBIM H3JTyUYEHUEM.

CrnexTpocTpykTypHBIE 3P PEKThl XUMUUECKHUX YaCTHUI] BEIECTBA NIPU B3AUMOIEHCTBUH C
yIBTPapHUONIETOBBIM 3JIEKTPOMArHUTHBIM U3JTYYCHUEM.

CrniextpocTpykTypHBIE 3P PEeKThl XUMUYECKHX YaCTHUI] BEIECTBA PU B3aUMOJIEHCTBUH C C
PEHTTEHOBCKHM 3JIEKTPOMArHUTHBIM HU3JYYECHUEM.

HeoOxoanmuoe 1 10CTaTOYHOE YCIIOBHE MOSIBICHUS TTOJIOCH B UHPPAKPACHOM CIIEKTPE XH-
MHYECKUX YaCTHLI.

CriekTpoCTpyKTypHBIE HH(POPMALMOHHO-TIOMCKOBBIE CUCTEMBbI CTPYKTYPHOH XUMHH.

. MeTtononorus yCTaHOBJIEHUSI MOJIEKYJIIPHON CTPYKTYPbl XMMHUYECKUX YaCTHIL] BEILECTBA C

HCTIOJIb30BAHUEM CIIEKTPOCTPYKTYPHBIX SKCIEPTHBIX CUCTEM CTPYKTYPHOU XUMUHU.
CrekTpoCTpYKTYpHBIN 0€33TaJIOHHBIN aHATU3 CTPYKTYPHOU XUMUU.

MeTonoIorust yCTaHOBJIEHHS CTPYKTYPbI MOJIEKYJT METOJAMH CIEKTPOCKOIHUH.

[TapameTpsl 3JIEKTPOHOOHOPHBIX U 3JIEKTPOHOAKLIENTOPHBIX CBOMCTBA XUMUYECKUX YaCTHULL
BELIECTBA.

OmnpeneneHne NOTEHINAIOB HOHU3ALUH METOAOM (POTOIJEKTPOHHOHN CIIEKTPOCKOITH.

BepTI/IKaHbHaﬂ u aI[I/Ia6aTI/ILIeCKa$I HOHU3aIUA XUMHWYCCKUX YaCTHLI.

37
38
>
>
>
39

. Ilpunun ®@panka - Kongona.
. OnpeneneHI/Ie IIOTCHUIHUAJIOB MOHU3AlIUN XUMNYCCKUX YaCTHUL METOOAAMHU KBaHTOBOfI XHUMHUHN.

AnnabaTudyeckuii MOTEHINAI HOHU3ANH, CTPYKTYPHBIE H3MEHEHHUS] XUMHUECKONW YaCTHUIIBI.
BepTukanpHbIil NOTEHIMAT HOHU3ALUH, CTPYKTYPHbIE U3MEHEHUS] XUMUYECKON YaCTHULIBL.
OpOuTanpHbI MOTEHIUAT HOHU3ALMH, CTPYKTYPHBIE H3MEHEHUSI XUMUYECKOH YaCTHIIBL.

. Onpenenennie SHEPTUHN CPOACTBA K HIEKTPOHY XUMHUYECKUX YaCTULl METOAAMHU KBAaHTOBOM

XUMUHU
DHeprus annadaTHYECKOro CPOACTBA K SJIEKTPOHY, CTPYKTYPHBIE H3MEHEHUST XUMUYECKOM
YaCTHULBL.

DHeprusi BEpTUKAJIbHOHO CPOJICTBA K 3JIEKTPOHY, CTPYKTYPHbIE H3MEHEHUs X UMUYECKOH
YaCTHULBL.

DHeprusi OpOUTATBHOTO CPOJCTBA K HJIEKTPOHY, CTPYKTYPHBIE U3MEHEHHSI X UMUYECKOH Ya-
CTHLBL
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ATOMHO-MOJIEKYJISIPHAS TIOJIAPU3ALNS X UMHYECKHUX YaCTHUL BEIECTBA.

ITocToAHHBIN 3JEKTPUUECKUN TUMOJbHBIM MOMEHT XUMHUYECKUX YaCTHUL] BEILECTBA.
HUnnyuupoBadHas MOJIEKYJIIpHAS MOJSIPU3ALNA U UHAYLHUPOBAHHBINA AUMOJbHBI MOMEHT
XUMHYECKHX YaCTHUI] BEIIESCTBA.

MrHoBeHHast MOJIEKYJISIPHAS TIOJIIPU3ALIHS] 1 MTHOBEHHBIN AUMOJbHBIA MOMEHT
XUMHYECKHX YaCTHUI] BEIIECTBA.

[onsspu3yeMOCTh XUMHUYECKUX YACTUL] BELIECTBA.

CBepxmosipu3yeMOCTb XUMUYECKUX YaCTHI] BEIIECTBA.

MonexynspHas 1 MOJIsIpHAsi NOJIApU3aLus BeliecTsa. Y pasHenue Knaysuyca -Moccoru.
MouekysisipHast 1 MOJIIpHAs! BJICKTPOHHAs NOJISIpU3alisl BellecTBa. Y paBHeHUE JIopeHTua -
Jlopenua.

MouekynisipHast 1 MOJISIpPHasl aTOMHAs NMOJISIPU3aLUs BELIECTBA.

MonekyJsipHas 1 MOJISIpHAsi OpPHEHTALMOHHAS TOJIIpU3alvs BemecTsa. Y papaenne [ledast.
MeTono0rus 3KCHePUMEHTAIBHOTO ONPENETICHUS JUMOIbHBIX MOMEHTOB X UMHUYECKHUX Ya-
CTHII BEIIIECTBA.

MeTonosorust KBaHTOBO-XMMHUYECKOTO pPacyeTa JUIOJbHBIX MOMEHTOB.

Omnpenenenue cocTaBa CMeCH KOHPOPMEPOB METOIOM TUTOJbHBIX MOMEHTOB

Konnenuus 31eKTpOXuMHUYECKOro Ayaln3mMa B TCOPUH XUMUYECKOHN CBSA3H.
Konuenmus BaJ€HTHOCTH B TEOPUU XUMUYECKOU CBSI3H.
KoHuenuus 3j1eKTpOHHO-NOHHOM TeoprH XuMu4eckoi ces3u (Koccenn).
KoHuenuus 35meKTpOHHBIX NTap B TEOPUH XUMHUYECKOH CBsi3u (JIbrouc).
KoHueruss opOUTAIbHO-3JIEKTPOCTATUYECKIX B3aUMOJCHCTBUH B TEOPHH XUMUYECKOU
CBSA3U.
IIpuHLIKTT COOTBETCTBHSI AaTOMHBIX OpOUTANIeH B Iporiecce 0Opa3oBaHMsI XUMHYECKON CBSI3H,
I'paduueckn npencraButh B3ammonehcTeue s — AQO, KOTOpbIe LEHTPUPOBAHBI HA Pa3HBIX
aTOMax W ONPEACNIUTH CBA3BIBAIOLIWNA WM AHTUCBS3BIBAIOLIMI BKJIAJ 3TOrO B3aUMOAEH-
cTBHs B 00pa3oBaHNE XUMHUYECKON CBSI3H.
Y= ..t CivPs T Ciu@s ...
I'paduueckn mpencrasuth B3aumoneiicteue AQO, KOTOpbIe LIEHTPUPOBAHBI Ha Pa3HBIX aTo-
Max U ONPENEIUTh CBI3bIBAIOIINNI MU aHTHCBSI3BIBAIOIIMMI BKJIAJ 3TOrO B3aUMOAEHUCTBUS B
oOpasnBaHne XUMHUECKOH CBSI3HU.
Vi = ..— CivPS — Ciu@Ps T..
. I'paduueckn mpencraBute B3anmoneiictsue AQ, KOTOpbIE IEHTPHUPOBAHBI HA Pa3HBIX aTo-
Max U ONPENEIUThb CBI3bIBAIOIINI UM aHTHCBSI3bIBAIOIIMI BKJIAA 3TOrO B3aUMOAEHUCTBUS B
oOpasnBaHne XUMHUECKOH CBSI3HU.
Vi = .= CvPs T Ciu@ps t+ .
I'paduueckn mpencraButh B3anmoneicrsne AQ, KOTOpble LIEHTPUPOBAHBI HA PA3HBIX aTo-
Max U ONPENEIUThb CBI3bIBAIOIINI UM aHTHCBSI3bIBAIOIIMI BKJIAJ 3TOrO B3aUMOAEHUCTBUS B
oOpasnBaHue XUMHUECKOH CBSI3HU.
Y= .t CavPs — Cau@Ps Tt

I'paduueckn mpencraBute 6— B3aummonehcTere AQO, KOTOpbIE LEHTPUPOBAHBI HA PAa3HBIX
aTOMax W ONPEACNIUTH CBA3BIBAIOLIWNA WM AHTUCBS3BIBAIOLIMI BKJIAJ 3TOrO B3aUMOAEH-
cTBHs B 00pa3NBaHNe XUMHUYECKOH CBS3H.

Vi = ...— CivPPy — CiuPPy T...
I'paduueckn mpencraButh 6— B3ammonehcTsre AQO, KOTOpbIE LEHTPUPOBAHBI HA PAa3HBIX
aTOMax W ONPEAENIUTH CBA3BIBAIOLIUNM WM AHTUCBS3BIBAIOIIMN BKJIAA 3TOTO B3aUMOLEH-
cTBHs B 00pa3NBaHNe XUMUYECKOH CBS3H.

i = ... 1 CaQpy — Cip@py T ...
I'paduueckn mpencraBute 6— B3ammonehcTere AQO, KOTOpbIE LEHTPUPOBAHBI HA PAa3HBIX
aTOMax W ONPEACNIUTH CBA3BIBANOIIUNA WM AHTUCBS3BIBAIOLIMI BKJIAJ 3TOrO B3aUMOAECH-
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cTBHs B 00pa3NBaHNe XUMUYECKOH CBS3H.

i = ...t CaQpry T Ciu@ry T
I'paduueckn mpencraButh 6— B3aummonehcTsre AQO, KOTOpbIE LEHTPUPOBAHBI HA Pa3HBIX
aToMax U OIpeNeUThb CBS3BIBAIOLIMN WM aHTUCBSA3BIBAIOLIMN BKJAJ 3TOr0 B3auMojei-
cTBHs B 00pa3NBaHNe XUMUYECKOH CBS3H.

i = ..— CoPPy T Cyu@py T
I'paduueckn mpencraBute m— B3aumopeiicteue AQO, KOTOpbIE LEHTPHPOBAHBI HA Pa3HBIX
aToMax U OIpeNeHTb CBSA3BIBAIOLIMN WMIIM aHTUCBS3BIBAIOLIMN BKJAJ 3TOr0 B3auMojei-
cTBHs B 00pa3NBaHNe XUMUYECKOH CBSI3H.

i = ... 1 CaQpry — Cip@py T ...
I'paduuecku mpencraBute m— B3aumopeiicteue AQO, KOTOpbIE LEHTPHPOBAHBI HA Pa3HBIX
aToMax U OIpeNeHUThb CBS3BbIBAIOLIMN WMIJIM aHTUCBS3BIBAIOLIMN BKJAJ 3TOr0 B3auMojei-
cTBHs B 00pa3NBaHNe XUMUYECKOH CBSI3H.

i = ...t CaQpry T Cpu@ry T
I'paduueckn mpencraBute m— B3aumopeiicteue AQO, KOTOpble LEHTPUPOBAHBI HA Pa3HBIX
aToMax U OIpeNeuTb CBSA3BIBAIOLIMN WM aHTUCBSA3BIBAIOLIUN BKJAJ 3TOr0 B3auMojeH-
cTBHs B 00pa3NBaHNe XUMUYECKOH CBSI3HU.

Vi = ..— CoPPy T Cyu@py T
I'paduueckn mpencraBute m— B3aumopeiicteue AQO, KOTOpbIE LEHTPHPOBAHBI HA Pa3HBIX
aToMax U OIpeNeUTb CBS3BbIBAIOLIMN WMIJIM aHTUCBSA3BIBAIOLIMN BKJAJ 3TOr0 B3auMojei-
CTBHS B 00pa3NBaHNe XUMUYECKOH CBS3H.

Vi = ...— CivPPy — CiuPPy T...
I'paduueckn mpencraButh B3aumoneiicteue AQO, KOTOpbIE EHTPUPOBAHBI Ha Pa3HBIX aToO-
Max U ONpEeNeNUTh CBSA3bIBAIOLINI MM aHTUCBS3BIBAIOLIUI BKJaJ 3TOTO B3aUMOEHCTBUS B
oOpasnBaHHe XUMHYECKOH CBSI3HU.

Y = ...+ CaQs — CiuPry T
I'paduueckn mpencraButh B3aumoneiicteue AQO, KOTOpbIe EHTPUPOBAHBI Ha Pa3HBIX aToO-
Max U ONPEeIeNUTh CBSI3bIBAIOLINI MM aHTUCBSI3bIBAIOLINI BKJIAJ 3TOTO B3aUMOJEHCTBHS B
oOpasnBaHne XUMHUECKOH CBSI3HU.

Y= ..t CivPs T CiuQPpry t...
I'paduuecku mpencraButh B3aumoznelicteue AQO, KOTOpbIe EHTPUPOBAHBI Ha Pa3HBIX aToO-
Max U ONPEeNeNNUTh CBSI3bIBAIOLINI MM aHTUCBSI3bIBAIOLINIT BKJIA] STOTO B3aUMOEHCTBUS B
o0pasnBaHue XUMHUYECKOH CBSI3HU.

;= ...~ CavPst CiuPrz T
I'paduueckn mpencraButh B3anmoneiicteue AQO, KOTOpbIe LEHTPUPOBAHBI Ha Pa3HBIX aToO-
Max U ONPEeNeNNUTh CBSI3bIBAIOLINI MJIM aHTUCBSI3bIBAIOLINIT BKJIAJ STOTO B3aUMOEHCTBUS B
o0pasnBaHne XUMHUECKOH CBSI3HU.

36. Wi =..— Civ@s — Ciu@pz T....

DHeprus IByXaTOMHBIX B3anmoaencTsuil (Eag) B mpuOnmxennn MajumnkeHa.
DHeprust KOBAJIEHTHBIX IByXaTOMHBIX B3aUMOJIEHCTBUM.
DHeprust HOHHBIX IByXaTOMHbBIX B3aUMOJENHCTBUI.
DHeprust AUCCOLUALIMN XUMUYECKUX COEIMHEHNH.
Konnenuus I'ensMana-®efiHMaHa O CUiax sAEPHO - 3JIEKTPOHHBIX B3aUMOACHCTBUN B MO-
JIeKyax.
Teopema I'enpmana-deiinmana.
QnexktpocraTudeckas Teopema ['enpmana — OeitHmana.
CdopmynmnpoBats TeOpeMy BpUpHaia.
ITonyurs BbIpa’keHHE TEOpEMBbl BHUpHasa [l HE PaBHOBECHOT'O COCTOSIHMS JABYXaTOMHOI'O
MOJIEKYJISIPHOTO (hparMeHTa.
ITonyuuTts BeIpa’keHHE TEOPEMbI BUpHaJia AJii PABHOBECHOIO COCTOSIHUS IByXaTOMHOI'O MO-
JIEKYJIIPHOTO (hparMeHTa.
Hcnonp3ys TeopeMy BUpHUBA MOJYYUTh BeIpaxkenue V = 2E.
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Hcnonp3ys TeopeMy BUpHUBA NOJYYNUTh BeIpaxenue 1= —E.

Hcnonw3ys TeopeMy BUpHUBA MOJYYUTh BeIpakenue V = —2T.

OObsiCHUTD AEHCTBUE TEOPEMBI BHPHAJA B IPOLIECCE 0OPA30BAHUS XUMHUUECKOH CBSI3H.
OCHOBHOE CHHIJIETHOE 3JIEKTPOHHOE COCTOSIHME XMMHUECKUX YaCTHULl BELIEeCTBa, €ro CIUH U
CIIMHOBAsl MyJIbTUILIETHOCTb.

Bo30yxneHHOe CHHIIIETHOE 3JIEKTPOHHOE COCTOSIHIE XMMUYECKHX YaCTHULI BEIECTBA, €ro
CIIMH U CIIMHOBAsl MYJIbTUILIETHOCTb.

TpunnerHoe 3JIeKTPOHHOE COCTOSSHUE X UMUYECKHUX YaCTULl BELECTBA, €r0 CIIUH U CIIMHOBAs
MYJIETUIIETHOCTD.

Bo30y»xneHHOe 3J1eKTPOHHOE COCTOSTHIE aTMOC(EPHOrO MOJIEKYJIIPHOTO KUCIOPOa, €ro
CIIMH U CIIMHOBAsl MYyJIbTUILIETHOCTb.

OCHOBHOE 3JIEKTPOHHOE COCTOSTHIE aTMOC(EPHOT0 MOJIEKYJIIPHOTO KUCIIOPO/a, €ro CIIUH U
CIIMHOBAsl MyJIbTUIUIETHOCTb.

OCHOBHOE 3JIEKTPOHHOE COCTOSIHUE XMMHUYECKHUX YaCTHL] BEIleCTBa

OO6pa3oBaHue 1 Ae3aKTHUBALUS 3JIEKTPOHHO-BO30YKICHHOTO CHHTJIETHOTO COCTOSIHHS XH-
MHYECKUX YaCTHUL[; nuarpamMma SJ0m1oHCKOrO.

IIpouecc BHYTpEHHEN SJEKTPOHHON KOHBEPCHUH.

[Ipouecc MHTEPKOMOMHAITMOHHOHN 3JIEKTPOHHONH KOHBEPCHH.

[Ipouecc ¢ayopecueHInn.

IIpouecc pocdopeceHnmy.

CnuH ¥ cnMHOBas MYJIBTUIIIETHOCTh KATHOHOB XUMUYECKUX YaCTHULI.

CrnuH ¥ cnMHOBas MYJIBTUIIIIETHOCTh aHUOHOB XUMUUYECKHUX YaCTHULI.

CnuH ¥ crnuHOBasi MyJbTUILUIETHOCTb XMMHUYECKUX YaCTULl BELIECTBA C HEMAPHbIM YHCIOM
3JIEKTPOHOB. KATUOHOB-PaJUKAJIOB.

CnuH ¥ cnuHOBasi MyJbTUILIETHOCTb XMMHUYECKUX YaCTULl BELECTBA C HEMApHbIM YHCIOM
3JIEKTPOHOB. PaJUKAJIOB.

CnuH ¥ cruHOBas MYJbTUIUIETHOCTb XUMHUYECKUX YACTHIL] BEIIECTBA C HEMapHbIM YHUCIOM
3JIEKTPOHOB. AHUOH-PAUKAJIOB.

BHyTpu- 1 MeXMOJIEKYJISIPHBbIC HEBAJICHTHBIE B3aUMOACUCTBUSA U UX MPOYHOCTb.
Ban-nep-BaanbcoBbl HHTPa- U UHTEPMOJIEKYJIIPHBIE B3AUMOEHCTBHS.

Opuenraunonssle Ban-nep-BaanbcoBsl B3auMoaelcTBHS XUMHYECKHX YaCTHL] BELECTBA.
Huaykuuonnsie Ban-nep-BaanbCoBbl B3aMMOAEHCTBUS XUMHUYECKUX YACTHUL BELIECTBA.
Jucnepcuonnsie Ban-nep-BaanbCoBbl B3aUMOAEHCTBUA XUMUYECKUX YACTHL] BELIECTBA.

H - B3aumMonencTBus peaKkTaHTOB.

AcCOLUaThI IHYC-MOJIEKY T

Dneprusi H - cBsizu

IIpodumu I3 H — accormaron

Jnuna H — csasu.

Ycnosue 'amuiibToHa - AiiOepca mist H-accounaTos.

Hsmenenne niunel cessu ~X—H. .. B H-acconuarax

Kondurypanms pparmenra ~ X — H... Y~ B H-accounarax.

HsmeHeHne 3apsiia MOCTUKOBOro atoMa Bopopona B H-acconnarax.

UK- ciekrpanpHble ocodeHHocTH H- accounaTos.

JunoneHblii MOMEHT H-accouuartos.
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9.OBPA3EIl MOAYJBHOI'O KOHTPOJIA

rOY BIIO TOHEIKA HAIIMOHAJIGHBIIL YHUBEPCUTET>»
Xumuueckuil paxyiaprer

Cneyuansnocms: 04.05.01 QynoamenmanvHan u NPUKIAOHAA XUMUSL
IIpoepamma noozomosxi: cheyuaiumem

Cemecmp 6

Yuebnas oucyuniuna Cmpoenue seujecmea

MOAYJBbHASA KOHTPOJIBHASA PABOTA
BAPHUAHT Nel

ApryMeHTHPOBaTh METOIOJIOTHIO ONpenesieHus anuabaTniecKoro MOoTeHIala HOHU3AHA MO-
nexyJel (CH3)3N. Jlns monyyeHns HeoOxoaumoi nHpopMaluy Ucmosib3oBate Hyperchem kom-
IJIEKC MTPOrpaMM KOMITBIOTEPHOM CTPYKTYPHON XUMUH.

Ommcats METOAOJIOTHIO OTIPEENEeHUsI OPOUTATIBHOTO CPOACTBA K 3JIEKTPOHY B COOTBETCBUHU
teopemsl Kyrnmanca monekysl (CH3)3N. s nonydeHus: HeoOX0aumMoi HHPOPMALIUK UCTIOb-
30BaTh Hyperchem xomruiekc nmporpamMm KOMITBIOTEPHON CTPYKTYPHOH XUMHH.

OOBSCHUTD METOIOJIOTHIO OTIPENENIEHUST SHEPTHH A€3aK TUBALIMH TPUITLIETHOTO 3JIEKTPOHHOTO
coctositu (T1) monekyset (CH3)3N nytem docdopecuenrnn (T1 — So). ns nonyuenust HeoO-
XOOUMOH nH(pOpMaLHU KCTOb30BaTh Hyperchem kommiekc mporpamMm KOMITBIOTEPHOH CTPYK-
TYPHOH XUMHH.

OrnpenenuTtb CIIUH U CITUHOBYIO MYJIBTUIUIETHOCTh XUMHUYECKHUX YACTHULI BEIIECTBA C HEMap-
HBIM YHCJIOM 3JIEKTPOHOB. PaAUKaJIOB.

YTBepKIEHO Ha 3acenanny Kadeapsl GU3NIECKOH XUMUH,

MPOTOKOJ Ne OT « » 20 r.
3aBenyromuii kageapoit B M. Muxanbuyk
IIpenonasarenp H.A. Typosckuit

N =

(9%

Kputepuu oueHuBaHusi MOAYJbHOI0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6anios
1 25
2 25
3 25
4 25
Bcezo 100

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npochl K IK3AMEHY

MounekynspHas CTPYKTypa XMMHUYECKUX YaCTHUL BEILECTBA.

Tononoruyueckas U reoMeTpUceckas, ctaTudeckas u nuHamudeckas; L, T,1 u koHTuHyanb-
Hasi MOJZI€JIb MOJIEKYJISIPHON CTPYKTYpBI BELIECTBA.

CrepeoxuMu4eCcKOe ONUCAHNE MOJIEKYJISIPHONU CTPYKTYPBL

MeTos10J10rusl yCTAHOBJEHHUSI PABHOBECHON CTPYKTYPbl XUMHUYECKHUX YaCTHL] BEIIECTBA Me-
TOAAMU KOMITBIOTEPHON CTPYKTYPHOH XUMUH.
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JudpaknoHHBIE METOBI ONPEACTICHNST MOJIEKYIIPHONCTPYKTYPBI BEIECTBA.
Mertononorusi yCTaHOBJIEHUS MOJIEKYJIAPHOH CTPYKTYpPBI BELIECTBA METOAOM PETIeHOCT-
PYKTYPHOT'O aHAJIHU3a.

r — Monenb MOJIEKYJIAPHON CTPYKTYPbl XUMHUYECKHUX YaCTHL] BELIECTBA.

r' — Mogenb MONEKYJISIPHON CTPYKTYPBl XUMHUUECKUX YaCTHUL BEIIEeCTBa.

r, U —Mopenb MONEKYJIApHON CTPYKTYPBbl XUMHUYECKUX YaCTHUL[ BELIECTBA.
r,p — Mogaenb MONEKYJISIPHON CTPYKTYPbl XMMHUYECKUX YaCTHULL BEIECTBA.
Metononorust yCTaHOBJICHUS] MOJIEKYJISIPHOW CTPYKTYpPBI BEIECTBA METOAOM 3JIEKTPOHOT-
padum.
Metononorusi yCTaHOBJIEHHsI MOJIEKYJIIPHON CTPYKTYpPbI BELIECTBA METOJOM HEUTPOHOT-
padum.
Bnusinue KpUCTAIINYECKOTO OKPY)KEHHsI HA MOJIEKYJISIPHYIO CTPYKTYPY XUMHYECKUX 4Ya-
CTHI] BEIECTBA.
BnusinMe arperaTHOro COCTOSIHUsS BEIECTBA HA €r0 MOJIEKYJISIPHYIO CTPYKTYPY.
MeTtoponorust KOHPOPMALTMOHHOTO aHATIN3a XUMHYECKUX COSTUHEHH.
[ToBepXHOCTh MOTEHIMAIBHON SHEPTUH, KOHPOPMALUU B KOHPOPMEPBl XUMHUECKUX dac-
THUI[ BEIECTBA, YNCIO KOHGOPMEPOB B KOH(POPMAILIMOHHON cMecH, Oapbepbl BHYTPEHHETO
BpaLICHUS.
VpaBHEHHUs OnpeneneHns COCTaBa PaBHOBECHOW CMeCH IBYX KOH(pOpMEpOB.
VpaBHEHUs OmNpenene s COCTaBa PaBHOBECHON CMeCH Tpex KOH(opmepos.
Merononoruss  ONPENENeHUs  COCTaBa paBHOBECHOH cMmecu  KOH(OPMEPOB
METOIaMH KOMIIBIOTEPHON CTPYKTYPHOU XUMHH
MeTtoposorust ONnpeneneHusl cocTaBa CMeCH KOH(POPMEPOB METONAMH CHEKTPOCTPYKTYP-
HOW XUMUH.
MeTtopomnorus onpeneneHnsi COCTaBa CMeCH KOH(POPMEpPOB METOIOM IHUIIONBHBIX MOMEH-
TOB.
KondpopmanmonHast HOMEHKJIATypa.
CriekTpoCKONHs U CIIEKTPOCTPYKTYPHAs HH(pOpHALUs.
CrexTpocTpyKTypHBIE 3PP EKThI XUMUYECKHUX YaCTHUI] BEIECTBA MTPH B3aUMOJIEHCTBHH C
PaaUOBOJIHOBBIM 3JIEKTPOMAarHUTHBIM U3JTy4YEHUEM.
CrexTpocTpyKTypHBIE 3PP EKThI XUMUYECKHUX YaCTHUI] BEIECTBA MTPH B3aUMOJIEHCTBHH C
MHUKPOBOJIHOBBIM 3JIEKTPOMArHUTHBIM H3JIy4€HHUEM.
CriexTpocTpyKTypHBIE 3PP EKThI XUMUYECKHUX YaCTHUI] BEIECTBA MTPH B3aMMOJEHCTBHH C
UH(PAKPACHBIM 3JIEKTPOMATHUTHBIM H3JTYYCHUEM.
CriexTpocTpyKTypHBIE 3PP EKThI XUMUYECKHUX YaCTHUI] BEIECTBA MTPH B3aMMOJEHCTBHH C
yIBTPA(UOIETOBBIM 3JIEKTPOMArHUTHBIM U3JTYYCHHEM.
CriekTpocTpyKTypHBIE 3PP EKThI XUMUYECKHUX YaCTHUI[ BEIECTBA TP B3aMMOJIEHCTBHH C C
PEHTIEHOBCKUM 3JIEKTPOMArHUTHBIM U3J1yYEHUEM.
HeoOxoanmuoe 1 10CTaTOYHOE YCIIOBHUE MOSIBICHUS TOJIOCH B HHPPAKPACHOM CIIEKTpe
XHUMHUYECKUX YaCTHULI.
CriekTpOoCTpYKTYpHBIE HHPOPMALHOHHO-TIONCKOBBIE CUCTEMBI CTPYKTYPHONH XUMHH.
MeTtonosorusi yCTaHOBJIEHUSI MOJIEKYJISIPHON CTPYKTYPBI XUMUYECKUX YaCTHUL[ BELIECTBA C
HCIIOJIb30BAHUEM CIEKTPOCTPYKTYPHBIX SKCIEPTHBIX CUCTEM CTPYKTYPHON XUMUU.
CriekTpOCTPYKTYPHBIH O€33TaJOHHBIN aHATH3 CTPYKTYPHOH XUMHH.
MeTtononorust yCTaHOBJIEHUSI CTPYKTYPBI MOJIEKYJI METOJaMH CIEKTPOCKOIHUH.
ITapameTpsbl 51€KTPOHONOHOPHBIX U 3JIEKTPOHOAKLENTOPHBIX CBONCTBA XMMUUYECKUX Ya-
CTHI] BEIECTBA.
OnpeneneHne NOTEHIMAIOB HOHU3ALUH METOJOM (POTOSJIEKTPOHHOH CIIEKTPOCKOITH.
BepTukanpHas u annabaTudeckast HOHU3ALUUS XUMHUECKUX YaCTHULI.
IIpuauun ®panka - Kongona.
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Mertogonorus onpeneneHust NOTEHIMAIOB HOHU3alMY XUMHYECKUX YaCTUL METOaMHU
KBAHTOBOW XUMHHU.
MeTtoponorus onpeneneHns ainadaTnieckoro MOTeHLnaNa HOHU3AUH X IMHYECKHX Ya-
CTHULl METOJIAMH KBAaHTOBOM XUMUH. .
CTpyKTypHBIE H3MEHEHUSI XUMHUYECKOH YaCTHUIIbI B TIPOLIECCE anadaTHUECKON HOHU3ALINH.
Mertononorus onpeneneHus: BEPTUKAJIBHOIO NOTEHIMAaa HOHU3ALUN X UMUYECKUX YaCTHI]
METOIaMH KBAHTOBOW XUMUHU.
CTpyKTypHbIE U3MEHEHUSI XUMUYECKOM YaCTUIIbl B IPOLIECCE BEPTUKAIbHON HOHU3ALUH.
MeTtoponorus onpeneneHns: opOUTANIbHOTO MOTEHIMAIA HOHU3ANH X UMUYECKUX YaCTHI]
METOIaMH KBAHTOBOW XUMUU. .
CTpyKTypHblEe U3MEHEHUSI X UMUYECKOM YaCTULIbI ITPU OJIPHAENIEHUH NMOTeHI1ala HOHU3a-
LIUM B COOTBETCTBUU ¢ TeopeMoit KynmaHca.
OmnpeneseHue sHEPruu CPOJICTBA K 3JIEKTPOHY XUMHUYECKHUX YACTHUL] METOAAMU KBAaHTOBOM
XUMUH
Onpenenenue 3Heprun aquadaTHUECKOTO CPOACTBA K SJEKTPOHY, CTPYKTYPHBIC H3MEHE-
HUsl XUMHUYECKON 4aCTHULIBL
OnpenesneHne sHEPruy BEPTUKAJIBHOIO CPOJICTBA K AJIEKTPOHY, CTPYKTYPHBIE H3MEHEHUs
XUMHUYECKON YaCTHULBI.
Omnpenenenue 3Heprun OpOUTAIBHOTO CPOZICTBA K SJIEKTPOHY, CTPYKTYPHBIE H3MEHEHUS
XUMHUYECKON YaCTHULBI.
ATOMHO-MOJIEKyJIApHas MOApU3aLUs XUMUYECKUX YaCTULl BELIEeCTBA.
ITocTOsTHHBIN 3IEKTPUUECKUN TUMOJbHBIA MOMEHT XMMUYECKUX YaCTHULl BEILECTBA.
HWnunyuuposanHas MOJNEKYJIApHAs MOJIPU3ALN U UHAYLIUPOBAHHBINA JUIONBHBIA MOMEHT
XMMHYECKUX YaCTHUL[ BELIECTBA.
MrHoOBeHHas1 MOJIEKYJIsIpHAs NOJAPU3ALUS U MTHOBEHHBIN JUITOJNBHBIA MOMEHT
XHMHYECKUX YaCTHUL[ BELIECTBA.
Ilonsapu3yeMOoCTb XMMHUYECKUX YaCTHULL BEIECTBA.
CBepxnosipu3yeMoCcTb XUMHUYECKUX YaCTHL] BEIECTBa.
MonexysipHast 1 MOJIIpHasl NoNsApyU3anus BewmecTsa. Y pasHeHue Knaysuyca -Moccotu.
MonekyisipHast 1 MOJISIpHAsi SJIEKTPOHHAs MOJISIpU3alLus BelecTBa. Y pasHeHue JlopeHTua
- JlopeHua.
MonexyisipHast U MOJISIpHAsl aTOMHas! OJIAPU3ALUs BELECTBA.
MonexynsipHasi ¥ MOJIIpHast OPUEHTALIMOHHAS TIOJIPU3alys BemecTsa. Y papHeHue [edast.
MeTtononorus 3KCepUMEHTAIIbHOTO ONPEAEICHHUS JUNOJIBbHBIX MOMEHTOB XUMUYECKHUX
4aCTUL[ BELIECTBA.
MeTtononorust KBaHTOBO-XMMHUYECKOI'O PacueTa AUMOJIBbHBIX MOMEHTOB.
Omnpenenenue coctaBa cMeCH KOH(POPMEPOB METOIOM AUMOJIBHBIX MOMEHTOB
Konnenuus 371eKTpOXUMHYECKOr0 Ayaln3Ma B TEOPUH XUMUYECKON CBSA3U.
Konuenuus BaleHTHOCTH B TEOPUU XUMHUYECKOU CBSI3H.
KoHuenuus 3neKTpoOHHO-NOHHOH Teopun XxuMudeckoi cesizu (Koccenn).
KoHuenuus 31eKTpOHHBIX Nap B TEOPUU XUMHUECKOH B3 (JIprouc).
Konuenuus opOUTaNBbHO-3JIEKTPOCTATUYECKUX B3aMMOACHCTBUI B TEOPUH XUMUYECKOU
CBSI3HU.
[IpuHIMTT COOTBETCTBUS aTOMHBIX opOHTaNeli B mporecce 00pa3oBaHUs XUMUYECKOH CBSI-
34,
I'paduuecku mpencraBute B3aumopeiictsue s — AQ, KOTOpbIe LIEHTPUPOBAHBI HA Pa3HBIX
aToOMax U ONPENENUTb CBA3BIBAKOIIWN WM AHTHCBS3BIBAIOLIUI BKJIAJ 3TOrO B3aUMOAECH-
CTBHsI B 00pa30BaHNE XUMHUYECKON CBSI3HU.

Wi = ...+ Ca@s T Ciu@s T...
I'padnuecku npencrasuth B3aumoaeictsue AQO, KOTOpbIe HEHTPUPOBAHBI HA Pa3HBIX aTo-
Max U ONpPEAENNUTDh CBSI3bIBAIOIINI WM AHTUCBS3BIBAKOIINN BKJIa] 3TOrO B3aUMOIECHCTBUS B
o0pa3nBaHye XUMHUYECKOH CBSI3HU.
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Vi = ...— CivPS — Ciu@Ps T,
. I'paduuecku mpencraButh B3ammopeiictere AQ, KOTOpbIe IEHTPUPOBAHBI HA PA3HBIX
aToMax U OMPENENUTh CBS3BIBAIOLINN WJIM AHTHCBSI3BIBAIOIINI BKJIAJ 3TOrO B3aUMOJECH-
CTBUSI B 0Opa3NMBaHUE XUMUYECKOU CBS3U.
Y= .= CvPs T Ciu@ps .
I'paduuecku npeacrasuth B3anmoneiicterue AQ, KOTOpbIE LIGHTPUPOBAHBI HA PA3HBIX aTO-
Max U OMPEACUTh CBS3bIBAIOIINI MJIM AHTHUCBSI3bIBAIOIIUNA BKJIAJ 3TOTO B3aUMOACHCTBHS B
oOpa3rnBaHue XUMHYECKOH CBSI3U.
Y= .t CavPs — Cau@Ps T
I'paduuecku npeacrasuth 6— B3aumoneiicteue AQ, KOTOpbIe IIEHTPUPOBAHBI HA PAa3HBIX
aToMax U OMPENENUTb CBSA3BIBAIOLIUNN WJIM AHTHCBSI3BIBAIOIINI BKJIAJ 3TOrO B3aUMOJECH-
CTBUSI B 00Opa3nBaHNE XUMHUYECKOM CBS3H.
Vi = ...— CivPPy — CiuPPy T...
I'paduuecku npeacraButh 6— B3aumoneiictsue AQ, KOTOpbIE LEHTPUPOBAHBI HA PA3HBIX
aToOMax U OMPENENUTh CBSA3BIBAIOLIUN WJIM AHTHCBSI3BIBAIOIINI BKJIAJ 3TOrO B3aUMOJEH-
CTBUSI B 00Opa3NBaHUE XUMUYECKOM CBS3U.
74. yi= ..+ Civ@py — Ciu@py T ..
I'paduuecku npeacraButh 6— B3aumoneilicteue AQ, KOTOpbIe IIEHTPUPOBAHBI HA PAa3HBIX
aToMax U OMPENENIUTh CBS3bIBAIOLINN WM aHTHCBSI3BIBAIOIINI BKJIAJ 3TOrO B3aUMOMACH-
CTBUSI B 00Opa3nMBaHNE XUMUYECKOU CBS3U.
i = ...t CaQpry T Ciu@ry T
I'paduuecku npeacraButh 6— B3aumoneilicteue AQ, KOTOpbIe IIEHTPUPOBAHBI HA PA3HBIX
aToMax U OMPENENUTb CBS3bIBAIOLIUN WM aHTHCBSI3BIBAIOMINI BKJIAJ 3TOrO B3aUMOMACH-
CTBUSI B 00Opa3nMBaHNE XUMUYECKOU CBS3U.
Vi = ..~ CaoPPy T Cyu@py T ..
I'paduuecku npeacrasuth m— B3aumonercTeue AQ, KOTOpbIe LEHTPUPOBAHBI HA PA3HBIX
aToMax U OMPENESUTh CBS3bIBAIOLIUN WM aHTHCBSI3BIBAIOIINI BKJIAJ 3TOrO B3aUMOACH-
CTBUSI B 0Opa3nBaHUE XUMUYECKOU CBS3U.
i = ... 1 CaQpy — Cip@py T ..
I'paduuecku npencrasuth m— B3aumonercTeue AQ, KOTOpbIe LEHTPUPOBAHBI HA PA3HBIX
aToMax U OMPENESUTDb CBS3BIBAIOLINN WM AHTHUCBSI3BIBAIOIIMI BKJIAJ] 3TOrO B3aUMOMACH-
CTBUSI B 0Opa3nMBaHUE XUMUYECKOU CBS3U.
i = ...t CaQpry T Cpu@ry T
I'paduuecku npeacrasuth m— B3aumonercTeue AQ, KOTOpbIe LEHTPUPOBAHBI HA PA3HBIX
aToMax U OMPENESUTb CBS3BIBAIOLIUN WJIM AHTHCBSI3BIBAIOIINI BKJIAJ 3TOrO B3aUMOJECH-
CTBUSI B 00Opa3nMBaHNE X UMUYECKOU CBSI3U.
Vi = ..— CoPPy T Cyu@py T
I'paduuecku npeacrasuth m— B3aumonercTeue AQ, KOTOpbIe LEHTPUPOBAHBI HA PA3HBIX
aToMax U OMpPENENUTh CBSA3BIBAIOLIUN WJIM AHTHCBSI3BIBAIOIINI BKJIAJ 3TOrO B3aUMOJEH-
CTBUSI B 00Opa3NMBaHUE XUMUYECKOU CBSI3U.
i = ...— CivPPy — CiuPPy T...
I'paduuecku npeacrasuth B3anmoneiicterue AQ, KOTOpbIE LIGHTPUPOBAHBI HA PA3HBIX aTO-
Max U OMPEACNTh CBS3bIBAIOIINI WJIM AHTHUCBSI3bIBAIOIIUN BKJIAJ 3TOTO B3aUMOACHCTBHS B
oOpasrnBaHue XUMHYECKOH CBSI3U.
Y = ...+ CaQs — CiuPry T
I'paduuecku npeacrasuth B3aumozeiictere AQO, KOTOpbIe IEHTPUPOBAHBI HA PA3HBIX aTO-
Max U OMPEAEUTD CBS3bIBAIOIINI MJIM AHTUCBSI3bIBAIOIIUNA BKJIAJ 3TOTO B3aUMOACUCTBHS B
oOpasrnBaHue XUMHYECKOH CBSI3U.
Y= ..t CivPs T CiuQpy t...
I'paduuecku npeacrasuth B3anmoaeiictere AQ, KOTOpPbIE IEHTPUPOBAHBI HA PA3HBIX aTO-
Max U OMPEACUTh CBS3BIBAIOIINI MJIM AHTHUCBSI3bIBAIOIIUNA BKJIAJ 3TOrO B3aUMOACHCTBHS B
oOpasrnBaHue XUMHYECKOH CBSI3U.
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;= ...~ CavPst CiuPrz T
I'paduuecku npencraButh B3aumoaeictsue AQO, KOTOpbIe IEHTPUPOBAHBI HA Pa3HBIX aTo-
Max U ONpPEAENNUTb CBSI3bIBAIOIINI WM AHTUCB3BIBAIOIINN BKJIaA 3TOrO B3aUMOJEHCTBUS B
o0pa3nBaHye XUMUYECKOH CBSI3HU.

Vi = ..— CivPS — Ciu@rz T ...
DHeprusi IByXaTOMHBIX B3anmopaencTsuil (Eag) B mpubmmkennn MajunkeHa.
DHeprusi KOBaJIEHTHBIX IBYXaTOMHBIX B3aUMOAEHCTBUH.
DHEpPrusi HOHHBIX JBYXaTOMHBIX B3aUMOJICHCTBUI.
DHeprust IUCCOLMALNN XUMUYECKHUX COEMHEHUN.
Konnenuus I'enpmana-PeiiHMaHa O CUJaxX SIAEPHO - B3JIEKTPOHHBIX B3aUMOAECHCTBUHM B
MOJIEKYJIaX.
Teopema I'enpmana-PeitHMana.
DnekTpocraTuyeckas teopema ['enmpmana — deitHmaHa.
Cdopmynuposars TeopeMy BpUpHaIa.
ITonyuTs BeIpak€HHE TEOPEMBI BUPHANIA [JIs1 HE PABHOBECHOI'O COCTOSIHHUS JBYXATOMHOTO
MOJIEKYJSIPHOTO (hparMeHTa.
IlonyuuTts BBIpak€HHUE TEOPEMBI BUpHAJIa IJs1 PABHOBECHOIO COCTOSIHUS IBYXaTOMHOTO
MOJIEKYJSIPHOTO (hparMeHTa.
Hcnonb3ys TeopemMy BUpHBa NOJY4UTh Beipakenue V = 2E.
Hcnonb3ys TeopemMy BUpHBa NOJMY4UTh BeIpaxenue 1= —E.
Hcnonb3ys TeopeMy BUpHBA MOJYYUTh BeIpakeHue V = —2T.
OOBsICHUTD AEHCTBUE TEOPEMBI BUPHAIa B IpoLiecce 00pa30BaHUsI XUMHUYECKOH CBA3HL.
OCHOBHOE CHHIJIETHOE 3JIEKTPOHHOE COCTOSIHME XMMUUECKHUX YaCTHULl BELIECTBA, €ro CIIUH
Y CIIMHOBAsl MyJIbTUILIETHOCTb.
Bo30y>kaeHHOE CHHTIIETHOE 3JIEKTPOHHOE COCTOSTHIE XMMUYECKHX YaCTHI] BEIIECTBA, €r0
CIIUH U CIIMHOBAsI MyJIbTUILIETHOCTb.
TpunnerHoe 31eKTPOHHOE COCTOSIHUE XMMHWUYECKUX YaCTHULl BEIECTBA, €ro CIIUH U CIIHHO-
Basi MyJIbTUILJIETHOCTb.
Bo30y>kaeHHOE 3JIEKTPOHHOE COCTOSTHUE aTMOC(HEPHOr0 MOJIEKYJIIPHOTO KUCIIOPOA, €ro
CIIUH U CIIHHOBAsI MyJIbTUILIETHOCTb.
OCHOBHOE 3JIEKTPOHHOE COCTOSTHHE aTMOC(HEPHOTO MOJIEKYJIIPHOTO KHCIOPOa, €ro CIIUH
Y CIIMHOBAsl MyJIbTUIUIETHOCTb.
OCHOBHOE 3JIEKTPOHHOE COCTOSIHME XMMHUECKUX YaCTHUIl BELIeCTBa
OO6pazoBaHue 1 Je3aKTUBALHS JIEKTPOHHO-BO30YKIEHHOTO CHHTJIETHOTO COCTOSTHHSI XH-
MHUYECKHX YaCTHUI[; fuarpamma SJ0IoHCKOro.
IIpouecc BHyTpEHHEHN 3IEKTPOHHON KOHBEPCHUU.
[Ipouecc MHTEPKOMONHAIIMOHHON 3JIEKTPOHHONH KOHBEPCHH.
[Ipouecc dpayopecueHnu.
IIpouecc pocdopecueHmm.
CnuH ¥ CNMHOBasA MYJIBTUIIIIETHOCTb KATUOHOB XUMUYECKUX YaCTHILI.
CnuH ¥ CnMHOBast MYJIBTUIIIIETHOCTD AHMOHOB XUMHUYECKUX YaCTHUILL.
CnuH ¥ CMHOBAasi MyJBTUIUIETHOCTh XUMHUYECKHUX YaCTHULl BEIIECTBA C HEMAPHBIM YHUCIOM
3JIEKTPOHOB. KATHOHOB-PAIUKAJIOB.
CnuH ¥ cuHOBasi MyJIbTUIUIETHOCTh XMMHUYECKHUX YaCTHULl BEIECTBA C HEMApHBIM YHUCIOM
3JIEKTPOHOB. PAIUKAJIOB.
CnuH 1 cuHOBAasi MyJBTUIUIETHOCTh XUMHUYECKHUX YaCTULl BEIIECTBA C HEMApPHBIM YUCIOM

SJICKTPOHOB. aHUOH-PAaAUKAJIOB.

115.
116.
117.
118.
119.

BHyTpu- 1 MEXMONEKYJIAPHBIE HEBAJICHTHBIE B3AUMOACHCTBUA U UX IPOYHOCTD.
Ban-nep-BaanbcoBbl HHTpa- U HHTEPMOJIEKYJIIPHBIE B3AUMOECHCTBHS.
OpuenraunonHble Ban-nep-BaanbcoBbl B3auMoelCTBHSA XUMHUECKHUX YACTHUL] BELECTBA.
HWnunyxkuuonnele Ban-nep-BaanbcoBbl B3aMMOAEHCTBUS XUMHYECKUX YaCTHUL] BELIECTBA.
Jucnepcuonnele Ban-nep-BaanbcoBbl B3aMMOAEHCTBUS] XUMUYECKUX YaCTHULl BELECTBA.
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120. H - B3auMOA€eNHCTBHsI PEaKTaHTOB.

121. AcconuaTsl sStHYC-MOJIEKY T

122. DOueprus H - cBsA3u

123. IIpodpumu ITI13 H — acconmaros

124. {nuna H — cBs3u.

125. Ycnosue amunbroHa - AtibGepca anst H-accoruaros.

126. U3menenue anunel cesasu ~X—H. .. B H-acconuarax

127. Kondurypamms pparmenra ~ X — H... Y~ B H-accounarax.
128. 3meHeHue 3apsa MOCTUKOBOIO aTomMa Bopopoaa B H-acconumarax.
129. UK- cnekrpanbhble ocodeHHocTH H- acconnaTos.

130. lunoneHbiil MOMeHT H-acconmaTos.

Obpazey Ix3ameHayuonno0z0 dulema

rOY BIIO TOHEIKA HAIIMOHAJIGHBIN YHUBEPCUTET>
Xumuueckuil paxyiapTer

Cneyuansnocms: 04.05.01 QynoamenmanvHan u NPUKIAOHAA XUMUSL
IIpocpamma noozomosku: cheyuaiumem

Cemecmp 6

Yuebnas oucyunnuna Cmpoenue séeutecmea

3K3AMEHAI[I/IOHHI>II71 BHJIET Ne 1
I'padudecku mpencraButh B3anmoaeiictere AQ, KOTOpbIE IIEHTPUPOBAHBI HA Pa3HBIX aTOMaX W
OTPEAESTUTD CBSI3BIBAIOINI MITH AaHTHCBSI3bIBAOIIHIA BKJIA]] 3TOTO B3aMMOACHCTBUS B 0Opa3mBa-
HHE XUMHUYECKOH CBSI3H.

Vi = Lt Civ(PS + Ci/,l(PPy7+.

. IlonyuuTp BBIpa’k€HHE TEOPEMbI BUpHAasa JJisl PABHOBECHOI'O COCTOSIHUS ABYXaTOMHOIO MOJie-

KyJISIpHOTO (pparmeHTa.
ApryMeHTHpOBaTh mpouecc GryopeCceHIIHH.

. MeTOI[OJ'IOFI/Iﬂ OonpeacICHN BEPTUKAJIBHOI'O MOTCHIIUAJIA HOHU3AllUH XUMHUYECCKUX YaCTHUL] MEC-

TOAAMU KBAHTOBOW XUMUHU.
CTpyKTypHbIE U3MEHEHUS] XUMHUYECKON YaCTULIbl B IPOLIECCE BEPTUKAIbHON HOHU3ALIMH.

YTBepKIEHO Ha 3acefaHny Kadpenpel GpU3HUIECKOH XUMUN
IIpotokon Ne ot « » 20 r.

3aBenyrouuii kageapoit npod. Muxanpuyk B.M.

DK3aMeHaTop nou. Typosckuit H A.

Kpumepuu OUCHUBARUA IK3AMECHA

Homep 3a0anus Konuuecmeo 6annos
1 10
2 10
3 10
4 10
5 10
Bcero 50 6annos
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Ikana coomeemcmeus 641,106 uauuouaﬂbuoﬁ WKaie

Cymma 0ag-
JoB 1o 100
0a/LIbHOH

mKaJje

ITo
mIKaJjIe
ECTS

ITo rocynapcreenHoi
mKaJe

IIpu oneHke 3K3aMeHa NPenoAaBaTeb
PYKOBOACTBYETCH CJeAYIOIHMH NPHHIH-
namMu

90-100

«OtmunHOoY (5)

MoKa3aHbl CHUCTEMATHYECKHE M TIyOOKHe
3HAHUS MPU OTBETE HA BCE BOMPOCHI OujeTa,
NMOHUMaHWe (PU3MUYECKOW CYIHOCTH TIPO-
OJ1eMBI

80-89

7579

«Xoporo» (4)

MOKA3aHbl CHCTEMATHYECKHe U TITyOOKHe
3HAHUS MPU OTBETE HA BCE BOMPOCHI OmeTa,
MOHUMaHue (PU3NUECKOH CYIITHOCTH MPO-
OJieMbI, HO MPU OTBETE AOMYIIEHBI HEKOTO-
phIe OIUOKU U HETOYHOCTH

MOKa3aHbl CUCTEMATUYCCKUE 3HAHUA TIPU
OTBETEC Ha BCC BOIIPOCHI 6I/I.]'IeTa, HO TIpH OT-
BETC JOMYLICHBI HCKOTOPLIC OIIHOKH U He-
TOYHOCTH

70-74

60-69

«Y IOBNETBOPUTEILHOY

&)

NOKa3aHbl HECUCTEMATHUECKHE U HeTy0o-
KM€ 3HAHWA IPU OTBETE HA BOIIPOCHI OMIIETA,
NIPU OTBETE JOMYIIEHO HECKOJIBKO OMHUOOK,
VICIIPABJIEHHBIX CAMHUM CTYJE€HTOM

MOBEPXHOCTHBIE 3HAHUS IPU OTBETE HA BO-
MPOCHI OWjIeTa, JOMYLUIEHO Pl HETOYHO-
CTEM, KOTOpPbIE CTYAEHT HE B COCTOSIHUHU
CaAMOCTOATENBbHO UCITPABUTh

35-59

FX

«Heynosnersopurens-
HO» C BO3MOKHOCTBIO
MOBTOPHOM aTTECTALIUU

@)

HET OTBETOB Ha OCHOBHBIC BOIIPOCHI 6I/IJ'IeTa,
HET OTBCTOB HA AOIIOJHUTECIBHBIC 1 HABO-
AAIHUE BOIIPOCHI

0-34

«Heynosnersopurens-
HO» (2) C BO3MOKHO-
CTBIO MIOBTOPHOM ClaYn
IPU YCJIOBUU 00s13a-
TeJILHOTO Habopa 1o-
MIOJTHUTENBHBIX 0aJIJIOB

BbIMOJTHeHHEe MeHee 30 % oO0s3aTenpbHBIX
3a/IaHHI;, HEYMEHHE PACKPBITh OCHOBHOE
cozepskaHue 3aJaHus, HeCIOCOOHOCTD (op-
MYJIUPOBAThH BBIBOJIBI.

12. MATEPNAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TPOIECCA

JleKIMOHHBIE 3aHATHS MPOBOASATCS B ayIUTOPHH O0OPYAOBAHHON MEJIOBOM NOCKOH, MYJIBTHMEIHIA-
HBIM IIPOEKTOPOM U 3KpaHoM. JlabopaTopHble 3aHSATHSI MPOBOASTCA B KOMITBIOTEPHOM Kiacce: 10

nepcoHATBbHBIX KommnbioTepoB. JlOMoHUTENBHOE o0ecneuecHue: Wi-Fi moctyn B koprycax
YHUBEPCUTETA, TEKCTOBBIE W 3JIEKTPOHHBIE pecypchl HayuHol OMOIMOTEKH yHUBED-

CUTCTA.



13. PEKOMEH/IOBAHHASA JIUTEPATYPA
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No

n/n

HaumeHnoBanue

Koua-Bo 3k-
3eMILIAPOB B
oud.IMoTEeKEe
HouHY

Hannune
JIeKTPOHHOM
BepCUH B

IbC

Ocnosnasn 1umepamypa

Iupenscon B. I'. KBanToBas xumusa. MoJeKyJibl, MOJe-
KyJIsIpHBbIE cucTeMbl U TBepable Tena / B. I'. Lupenscon //
M.: bunowm. Jlaboparopust 3Hanmit, 2010. - 496 c.

30

Typosckuit H A. IlpakTukyM KOMIBIOTEPHOU CTPYKTYp-
HOW xumun. yuebHoe mocodue / H. A Typosckuii. — Jlo-
Henk: ['OY BIIO «[lonHY», 2018. — 145 ¢

10

Typosckuit H. A. TIpakTukyM KOMIBIOTEPHON CTPYKTYp-
HOW XUMHUU [DNEKTPOHHBIN pecypc]: yueOHoe mocobdue /
H.A Typosckuii. — loneux: I'OY BIIO «louHY», 2018.
— 145 ¢

DNeKTPOHHBIH
pecypc

Typoscekuii, M.A. Kommn'rorepHa CTpyKTypHa XiMist
[Enextponnuii pecypc]: Hapu. mociduuk / M.A. TypoBch-
kuii, O.M. [lacrepnak; JloHeubkuii Hall. yH-T. — JJOHEeIbK:
HouHY, 2009. / Typosckuii, H. A. KommnberotepHas cTpyk-
TypHasi XuMusi [DJIeKTPOHHBIN pecypc]: yueOHoe mocodue
/ H.A. Typosckuii, E.H. ITactepnak; Jloneukuii Han. yH-
T. — Jlorensk : JlouHY, 2009,

DNIeKTPOHHBIN
pecypc

Typoscekuii, M.A. Kommn'rorepHa CTpyKTypHa XiMis
[Texct]: HaBu. mocibuuk / M.A. Typoscekuii, O.M. Ila-
crepHak, JloHenpkuii Hau. yH-T. — JloHenpk: JlonHY,
2009. — 153 c. / Typosckuii, H A. KoMmneroTepHast CTpyk-
typHast xumus [Tekcr]: yuebnoe nocodbue / H. A. Typos-
ckuili, E H. Ilacrepnak; Jloneukuii Hau. yH-T. — JIOHELbK:
JouHYVY, 2009. — 153 c.

17

Oneiina, 1.0. MaTemaTruHe Ta KOMIT FOTEPHE MOIEITIO-
BaHHs B XiMmii [Enextponnuii pecypc] / M.O. Oneiina; Tu-t
¢izuko-opran. ximii 1 Byrneximii iMm. JLM. JlurBuHeHka
HAH VYxkpainu. — Honeusk: JonHY, 2013. / Omnetina,
HN.A. Maremarnueckoe 1 KOMITBIOTEPHOE MOACITUPOBAHNE
B XuUMuHU [DnextponHslil pecypc] / MA. Oneiina; UH-T
¢usnko-oprad. xumuu U yriaexumun um. JIM. Jlutsu-
HeHko HAH Ykpaunsl. — lonenk : JlorHY, 2013,

DNeKTPOHHBIN
pecypc

Jlonoinumensnas 1umepamypa

Semiempirical and DFT Modeling of the IR Spectra of Ben-
zoyl Peroxide Derivatives / N.A. Turovskij et al. / On the
borders of physics, chemistry, biology, medicine and agricul-
ture. Re-search and development / ed. O.V. Stoyanov, E.
Ktodzinska, G.E. Zaikov; Inst. for Engineering of Polymer
Materials and Dyes. — Torun, 2014. — Vol. II. — P. 131-143.
http://repo.donnu.ru:8080/jspui/handle/123456789/4321

DNeKTPOHHBIN
pecypc

Paxma, O.B. Indopmarrka, iHpopmaniiiai TexHomorii [Enek-
TpoHHUH pecypc]:: m cryn. xiM. cner. / O.B. Pakima, O.M.
ITactrepHak, M. A. Typoscbkuil, JloHenpkuii Hall. yH-T. — Jlo-
Henpk: JlonHY, 2011. - 118 ¢.

DNIeKTPOHHBIN
pecypc







