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Mporpamma oucuunnuHbl "CTpoeHue BewecTsa"; 020201.65 PyHoameHTanbHas 1 NnpyknagHas Xumms; npogeccop, I.H. (mpodeccop)
YmyToBa .A.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodpeccop) Ymytosa IM.A. Kadenpa
opraHu4eckomn xmummn Xummnyeckuii MHcTuTyT M. A.M. Bytneposa , Galina.Tschmutowa@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHusa gucumnnunHbl "CTpoeHne BelwecTsa" SBNseTcs NoAroToBka K
Hay4HO-MUCCnenoBaTenbCkom 1N Neaarornyeckon OesaTenbHOCTU ANs pelweHnsa 3anay, CToAwWwmnx nepes
COBPEMEHHOI XMMein. B pe3ynbTaTe 0CBOEHWUS AAHHOW OMCLMNANHBI JOXHbI 6bITb CPOPMMPOBAHDI
npencTaBneHns 0 COBPEMEHHbIX KOHLEMUNAX CTPOEHNA XUMNYECKNX COeOVNHEHUI N BO3MOXHOCTEN
X UCNOMb30BaHNSA AN NOHUMAHUA U MPOrHO3NPOBAHNSA PU3NYECKNX CBONCTB BELLECTB N NX
PeakUMOHHOM CNOCOBHOCTM B PA3NNYHBIX YCNOBUSIX.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JNaHHas yyebHas oncumnnnHa BkntodeHa B pasgen " C2.6.4 Martemartumyeckuii n
€CTEeCTBEHHOHay4HbIA" OCHOBHOW obpa3soBartenbHoi nporpammebl 020201.65 dyHoameHTanbHas
nprknagHas XMMns n oTHocuTcs Kk 6a3oBol (obwenpodeccmnoHanbHoi) yactu. OcavBaeTtcs Ha 4

Kypce, 7 cemecTp.

OucumnnuHa "CTpoeHune BewecTa" 0THOCKTCS K 6a30Boii YacTu yyebHoro umkna C2
"MaremaTnyeckmne n CTeCTBEHHOHayuHble AncumMnamHbl”. OHa 6a3npyeTcs Ha 3HAHUSX N YMEHUSIX,
BblpaboTaHHbIX MPU MPOXOXAEHNN NPEAWeCTBYIOWMNX 0OIWMNX NPOGIECCMOHANbHBIX KYpCcoB (0bwas
XUMUS, HEOPraHMYecKas XMMKs, opraHuyeckas XuMns, pusndeckas XumMns u op.), yrnyonser
hyHOAMEHTANbHYIO eCTECTBEHHO-HAYYHYIO MOArOTOBKY CNeLnan1cToB, 3aknaabisaet 6a3y ons psna
nocnenyrwmnx crneumnanbHbiX KYpCoB Y XMMUKOB-OPraHKOB (3N1EKTPOHHAs CTPYKTypa OpraHuyeckumx
coefVHEHNN, NPOCTPaHCTBEHHASA CTPYKTYypa OpraHN4yeckmnx coeauHeHuin, MexaHn3mbl OpraHnyeckmnx
peakuuin). OCHOBHblE 3a4a41 U3y4eHUS OUCLUMANHBI COCTOSAT B MOMYYEHUW CTyAeHTaMM 3HAHWUIA
OCHOBHbIX COBPEMEHHbIX KOHLEeNLUMin TeopeTn4eckom XmuMmnn, 3HaKOMCTBE C UCMONb3yeMbIMU
COBPEMEHHbIMU TEPMUHAMU, XapaKTepU3yoLWNMN pasHble acnekTbl CTPOEHNS XMMNYECKUX
coefVHEHNN, yCBOEHUWN NPUHLNNOB NO3HaHUSA CTPOEHUSA XUMNYECKUX COeANHEHWIA Pa3HbIX TUMNOB C
MOMOLLbIO 9KCNEepPUMEHTaNbHbIX U pacYeTHbIX METOLA0B, MOHUMaHUN CBA3U (PAKTOPOB CTPOEHNA U
cpenbl C peakLMOHHO CNOCOOHOCTBIO BELLECTB.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komneteHumu npuobpeTaemMon KOMNEeTeHL N

MNK-3 cnocobeH Ncnonb3oBaTb B NO3HaBaTENbHOM U
(npodbeccmoHanbHble NPOdECCMOHANBbHOM OesaTenbHOCTM 6a30oBble 3HaHWUS B 0bnacTu
KoMneTeHuunn) MaTemMaTukn N eCTECTBEHHbIX HayK;

NOHUMaeT HeObX0AMMOCTb 1 cnocobeH nprnobpeTaTtb HOBbIE
MnK-7 3HaHWS C UCMONb30BaHNEM COBPEMEHHbIX Hay4YHbIX METOLOB Y
(npodhbeccmoHanbHble BNafeeT UMM Ha YPOBHe, HeOOX0AMMOM LS pelweHns 3aaad,
KOMMNEeTeHUnK) NMEIOWNX eCTECTBEHHOHAYYHOE COdEePXaHNe N BO3HMKAKOLWMX

NpW BbINONHEHUN NPOGIECCUMOHANBbHbIX (PYHKLWNA;

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

OCHOBHbI€ NMPUHLUMbI CTPOEHNSA XUMNUYECKUX HYaCTUL,, BaXHeWIne xapakTepucTnkm XmuMm4eckon,
9NEKTPOHHOM 1 NPOCTPAHCTBEHHOW CTPYKTYPbl YCTONYMBbLIX COEOVHEHUA N UHTEPMEANaToB B
XUMUNYECKUX peakumsax pasnnyHblX TUMOB, NPUPOAY MEXMONEKYNAPHbIX B3anMOLENCTBUN.
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2. DONTXEH yMeTb:

BbISIBNIATb OCHOBHbIE MPUHLMMbI CTPOEHNA XMMUYECKNX HYaCTUL, CBA3b MEXAy pa3HbiM/ acrnekramm
XUMUYECKOW, 3NEKTPOHHOM N NPOCTPAHCTBEHHOW CTPYKTYPbl COeANHEHWIA;

OPUEHTUNPOBATbLCA B 0COBEHHOCTSX XMMMYECKOro NOBEOEHUS Pa3nnyHbIX TUNOB U KflaCCOB
XUMUYECKUX COeaVUHEHWI, O6yCJ'IOBJ'IeHHbIX NX CTPOEHNEM.

3. 0OMXEeH BnageTb:

HaBblkaMn aHanmnaa n yCTaHOBNEHUA XapakTepa CTPYKTYpPbl Ha

OCHOBE COBOKYMHOCTW OaHHbIX O CpI/ISI/I‘-IeCKI/IX N XMMUYECKNX CBOMNCTBAX

BelWeCTBa, NONy4EeHHbIX 3KCNepunMeHTanbHbIMA N TEOPETUHECKNMN

MeToaamMi.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
YyMETb MUCMONb30BaTb CBOW 3HAHWS HA MPaKTuKe

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpynoemMKOoCTb AMCLUMNANHBI COCTABNSET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUNMNINHBI 9K3aMEH B 7 CEMECTPE.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OoMnycka K 3adeTy

28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);
54 6anna n MeHee - "HeyoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCLMNMHE/ MORYIO

TemaTtnyecknu nnaH gucUUNIUHbI/MoAaynNs

CtpaHnua 4 n3 15.

Bunabl v yacbl
Pasgen ayauTopHow paborbl,
Hepens VX TPYyAO0EMKOCTb Tekywue copmbl
N ﬂMI(\:nL:)MnnMHbI/ Cemectp), ecTpa (B yacax) KoHTpONS
ns
Y n eKUMMI'IpaKmqecmeHaéopaToprle
3aHATUSA paborbl

Tema 1. Victopuyeckuii

acnekT.OCHOBbI - ] 5 0 0
" |coBpeMeHHon Teopun

XUMNYECKOro CTPOEHMS.

Tema 2. SlBneHuve

nsomepun.OCHOBHbIE

MOHATUSA, TEPMUHDI, v 2 2 o
" lonpeneneHuns. 0

CTpykTypHas nsomepus.

Tema 3.
. [FpocTpaHcTBEHHAs 7 3-4 4 4 0

CTPYKTypa COeaNHEHUIA.
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
4. Tema 4. OnekTpoHHas § v 5.6 4 4 0
CTPYKTypa CoeanNHEHUIA.
Tema 5. ['eomeTpus
KoHTponbHas
monekyn.Ces3b géoﬁg a
NPOCTPaHCTBEHHOW |E|VICbMeHHoe
5. |CTPYKTYpbl 1 reoMeTpun 7 7 2 2 0 nomauHee
MONEKYN C 9NEKTPOHHbIM 3anaHme
CTPOEHMEM.
TectnposaHve
Tema 6.
[MpocTpaHcTBEHHAS U Eggggganaﬂ
6. [2N1ekTPOHHaA CTPykTypa ) 7 8 2 0 0 lNncbmMeHHoe
Heknaccuyeckmnx
noMallHee
CTPYKTYP 1 3apaHve
WHTEpMeanaTos.
Tema 7.
7. [MexmonekynsipHble 7 9 2 2 0
B3aMMOOENCTBUS.
Tema 8.
OHepreTnyeckune
XapakTepucTukun
8. BEWECTB U 7 10 2 2 0
COCTaBNSAOWMX NX
XUMUYECKUX YacTuLl.
KoHTponbHas
paboTta
Konnoksuym
g, |Teva 9. Onmueckire 7 | 11| 2 0 0 [MucomenHoe
yn. noMallHee
3apaHve
Tema 10.
KonebatenbHble
10. CNeKTPbI, CBA3b CO / 12 2 2 0
CTPYKTYpPOW.
Tema 11. OnekTpoHHbIE
11.|cnekTpbl, CBA3b CO 7 13 2 2 0
CTPYKTYpPOW.
Tema 12.
InekTpunyeckme
12. o 7 14 2 2
CBOWCTBA BelecTea U 0
CTPOEHWe ero Monekyn.
Tema 13. MarHutHble
CBOWCTBA BellecTsa u
13. CTPOEHNE XMMNYECKNX / 15,16 4 4 0
YyacTtuul.
PeructpaunoHHbIin Homep 714817 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
UXT OEMKOCTb
N ,D,ulc\:nuunnunbll CemecTtp czz‘g‘g?:a ‘()g ﬂ‘acax) TeK‘.’:::ﬁ,ﬁgprl
oayns Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 14. CTpoeHve un KoHTponbHas
peakunoHHas pabota
14.|cnocobHOoCTb 7 17,18 4 2 0 YCTHbIN onpoc
XYIMUYECKMNX TectupoBaHue
CoeNHEHNN.
Tema . NToroeas OK3aMeH
7 0 0 0
doopma KOHTpons
Ntoro 36 28 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. UcTopnueckum acnekt.OCHOBbI COBPEMEHHOW TEOPUU XUMUYECKOTO CTPOEHMSI.
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

CoBpeMeHHble NpeacTaBNeEHNS O BELECTBE /MakpoTene/ kak COBOKYNMHOCT 6ONbLOro
4MCNaxMMMUYyeCcKmx 4acTul, - MONeKkys, aTOMOB, paaukanos v T.n. PasnnyHbie ypoBHU opraHmsauunm
BelecTBa /CybaTOMHbIA, aTOMHBbIA, MONEKYNSPHbIA, HAAMONEKYNSIPHBIA/ U arperatHble COCTOSIHNSA
/ra3o06pasHoe, Xnakoe, TBEPL0E/ B X CBA3W C BHYTPU- N MEXMONEKYNSAPHbLIMUA B3aUMOAENCTBUSIMU.
PassuTtre npencrasneHnin 0 CTPOEHUM MONEKYN 1 BELWECTBA B paMKax pasHbiX TEOpUN
/Knaccuyeckor Teopum XMMNUYECKOro CTPOEHWS, KNacCu4eCckon ousnkun, KBaHTOBOW MEXaHUKK 1
KB2QHTOBOW XMMUW/, pasHble "a3blkn" 1 CUMBONMKA, NX 3HAYMMOCTb 1 NPUrOOHOCTb OS1S ONuUcaHuns
CTPOEHUS MONIEKyN Ha COBPEMEHHOM 3Tane pPasBnUTUAXUMUN.

Tema 2. SiBneHne nsomepun.OCHoOBHbIe MOHATUS, TEPMUHbBI, onpeaeneHusi. CTpykTypHas
n3omepus.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MoHaTna "cTpykTypa", "cTpoeHne", "koHcTutyuns", "reometpus”, "tononorns"”. OBWHOCTb
NPUHLMMNOB CTPOEHUS NS Pa3NNyHbIX BULOB XMMUYECKMX YacTuu. [lepBuyHas cTpykTypa
(koHCTUTYUMS) Kak "onpeneneHHas nocnenoBare/lbHOCTb XMMUYECKUX CBA3EN aTOMOB". PasnuyHblie
BM bl CTPYKTYPHOW N3OMEPUN: N3OMEPUS CKeNneTa; N30MepUs NOMOXEHUS 3aMecTuTenem, KpaTHbiX
CBA3eM 1 T.M.; N30Mepus, CBA3aHHasA C pasHor NpUpPoaoN OYHKUNOHANbHbLIX FPYnn; BHYTPU- U
BHELWHecgepHas /MOHN3auNoHHas/ nsomepus n 1.n. Taytomepus Kak guHammyeckas UsoMepus.
MeToabl yCTaHOBNEHMS CTPYKTYPbl MONEKYN - OU3NYECKME U XUMUYECKNE

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anay Ha pasnnyHble BUAbl CTPYKTYPHOM U KOHMUIYPaLMOHHON N30MEPUN.
Tema 3. lNMpocTpaHCTBEHHaA CTPYKTypa cCoeAUHEeHUN.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

PassuTtre ctepeoxmmmnyeckux npeacrtasneHnin. dopma Monekyn, ux cumMmeTpus. Xectkue
(?ncespoxecTkne?) n nabunbHble CTPYKTYpPbl. [1pOCTPaAHCTBEHHAS CTPYKTypa MONEKyn
KakcoBOKYMHOCTb "3K" (KOHCTUTYUMS, KOHdUrypaums, KoHcpopmauus). MeomeTpryeckas,
onTuyeckasl, KOHpopMaLMoHHas nsomepus. NMoHsiTne 06 abCoONOTHOM U OTHOCUTENbHOM
KOHpurypaumm, sHaHTUOMEPUU N JMuacTepeoMepuin, pauemMmnyeckmux Moandumkaumax n Me3ogoopmax.
KoHhopmaumm n KoHgopMepbl, NOTEHUMANTbHBIE KPMBbIE BHYTPEHHErO BpaLleHWs, OBYrpaHHble
yrnbl, 6apbepbl BpaweHns, pa3Hiua B SHEPrusx Mexay KoHcpopmepamm (KOHGOpMaLMOHHAS
9Heprus), agoekTnBHbIE KOHopMauumn. Kputepun nsomepun. HomeHknatypa. dusnyeckue
CBOWCTBA N XMMNYECKOE NOBEAEHNE pa3HbIX CTEPEON3OMEPOB.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHwne 3ana4 Ha pas3nuyHble BUAbI KOHOUIYPALWUOHHOM N KOHCOOPMALVOHHOM N3oMepumn
Tema 4. dnekTpoHHasA CTPYKTypa coe AUHEHUN.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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[Mpupona xmmMuyeckom ceasun, "3apsanoBoe pacnpeneneHune” kak pesynbtar B3aMHOro BNSHUS
aTOMOB B XMMMYECKMX YacTuLlax opyr Ha apyra, MonekynsipHo-opbutanbHas CTpykTypa.
Knaccugomkaums XaMmM4ecknx CBSA3€em C TOHKM 3pEHNS XapakTepa aMeKTPOHHbIX B3aUMOLAEACTBUIA:
NBYX3N1EKTPOHHbIE ABYXLEHTPOBbIE (NOKaNN30BaHHbIE) N MHOMOLLEHTPOBbIE (OeN10Kann30BaHHbIE)
cBsi3n. KoopaomHaumnoHHas cBsi3b. XapakTepHble 0CODEHHOCTM PasHbIX TUMOB XMMUYECKOW CBA3WN.
"S8apspoBoe" pacnpeneneHune. KBaHTOBOXMMUYECKNE NpeacTaBneHns 06 aNeKTPOHHbIX
3aCeneHHOCTSX aTOMOB U CBA3EN, 3(PJEKTUBHBLIX 3apsaax Ha atomax (Curma-, Nn-, CyMMapHbix),
nopsakax cesasen u 1.n. duarpammbl pacnpeneneHns anekTPoHHOM NNOTHOCTH.
MonekynsipHo-opbuTanbHas CTPyKTypa XMMm4eckmx coeanHeHunin. OCHOBHbIE Npasuna
dopmupoBaHms MO. MpaHUYHblE 0pBUTANM BaXXHENWMX TUMNOB OPraHNYecKmnX, HeopraHN4Yeckux,
9NEMEHTOOPraHNYeCcKnX, KOOPANHALUNOHHBIX COeANHEHWIA. DKCNEPUMEHTANbHbIE N pacyeTHbIE
3Ha4YeHns opbuTanbHbiX 3HepPruii. MpPUHLKNBI N303NEKTPOHHOCTM 1 N30106aIbHOCTW.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MonekynsipHo-opbutanbHas CTPYKTypa XMMUYECKMX COeAMHEHWIA. [TpMHUMNBbI COCTaBNEHUS
MO-gunarpamm.

Tema 5. TeomeTpust Monekyn.Cesi3b NPOCTPAHCTBEHHOW CTPYKTYpbl U reOMeTpumn Monekyn c
3NEeKTPOHHbIM CTPOEHUEM.

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Cunosoe none Monekynbl. MexsanepHble pacCTOSAHNS, BaneHTHbIe U ABYrpaHHbIe yribl. TeHaeHuun B
N3MEHEHNSIX BANEHTHbIX YINI0B Y MEXbALEPHbIX PACCTOSHUA B NPOCTbIX M30CTPYKTYPHbIX MONEKynax.
MpubnnxeHHblEe OLEHKN MEXBSALEPHBIX PACCTOSAHNI HA OCHOBE 3HAYEHWIA KOBANEHTHbIX U
BaH-Oep-BaasibCoOBbIX PaANyCOB aTOMOB U rpynn. TOYHbIE 3HAYEeHUS ONUH CBSA3EW M NOHSATUE O re, ro,
rz u T.n. CTPyKTypax. TpaHcdepabenbHOCTb (MEPEHOCUMOCTb) CTPYKTYPHbIX NapameTpos. dopma
MPOCTbIX N CAOXHbIX MONEKy, cUMMeTpus. KoHuenuns oTTanknBaHns BaneHTHbIX 3NEKTPOHHbIX nap
1 cpopma npocTbix Monekyn. Auarpammel Yonwa. Ctepeoonpenensiowas ponb rpaHnYHbIX
opbuTanei.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anay Ha CBSA3b XapakTepUCTUK MPOCTPaHCTBEHHON N 3N1IEKTPOHHOW CTPYKTYpPbI
(koHuenumsa OB3I1, reomeTpuyeckne napameTpbl, bapbepbl BHYyTPEHHENO BPaWeEHWS 1 T.1.)
Tema 6. lNpocTpaHcTBEeHHas U 3NEeKTPOHHas CTPYKTypa "Heknaccuyeckux' CTpykKTyp u
MHTepMeaunaTos.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CTpyKkTypa UHTEPMEAMATOB (HEYCTOMYMBbLIX MONEKY/, MOHOB, PaAMKaNnoB, MOH-PaAMKaNoB 1 T.1.),
BO3MOXHOCTU NX 3KCMEPUMEHTaNbHOr0 0BHaPYXEHMs 1 TEOPETUYECKOro pacyeTa.

Tema 7. MexmonekynsipHble B3aumMo 0 encTBuns.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OO6WHOCTb ON3NYECKON NPUPOLbI "BHYTPUMONEKYNAPHBIX" 1 "MEXMONEKYNsSpHbIX" B3auMoaencTBUiA
N 3aKOHOB, NeXalnx B OCHOBE 3TUX B3aUMOLOENCTBUIA. YHUBEPCANIbHbIE MEXMONEKYNSPHbIe
B3aMMOIENCTBUS: OPUEHTALUMOHHbIE, MHOYKLUMOHHbIE, AncnepcuoHHble. Cunbl Ban-nep-Baanbca.
MoTteHuwman JleHHapna-IxoHca. Cneunduryeckmue MeXMonekynspHble B3aumMooencTens. Komnnekcol
C BogopoaHow cBa3bio (H-komnnekcol) n ¢ nepeHocom 3apsaa (KM3), npupona B3anMonencTeuni,
npoyHocTb komnnekcos. KoHuenuusa XMKO. ArperaTtHble cocTosiHUg BelwecTBa. ConbBaTauMOHHbIE
3pdoeKThl, MPOrHO3MPOBaHNE BINSHUS Cpeldbl HA YCTONYMBOCTb XMMUYECKMX YacTul, ou3ny4eckmne un
XMUYecKue CBOMCTBA BELLECTB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

B3avmopenctema Mmexay XMMUYecKUMmn HYacTuLamMn B padHblx arperarHbix COCTOAHNUSX. [puHUmn
XMKO.

Tema 8. SHepremquKue XapakTepucTtukm sewectB n COCTaBNAOLLMX UX XUMUYECKUX YaCTul.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KTPOHHEBH
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[MonHas sHeprus Monekynbl Kak CyMMa KMHETUYECKOMIHEPrum (NOCTynaTebHOro ABUXEHUS 1
BpaLLEeHNs MOMEKYbl Kak LLenioro) v noTeHUnanbHOM SHEPruu, T.e. 3HEPTNN BHYTPUMONEKYNSAPHbIX
B3aVIMOLENCTBUIA (9NEKTPOHHOM, KonebaTtenbHon, BHYTPEHHEro BpalleHns, SAepPHO-CMMHOBbIX,
9NTIEKTPOHHO-CIMMHOBBIX U T.4.) MPW ONUCaHU MONEKYN B paMKax Krnaccuyeckom comauku. Bknabl
COCTaBNSIOWMX B MOSIHYIO SHEPrUO MONeKyNbl. PazbneHne aHeprum Monekynbl Kak CUCTEMbI U3 Saep
N 3NEeKTPOHOB B paMKax KBAHTOBOXMMNYECKOro OnnMcaHnsa Monekyn Ha: KWNHeTUYEeCKyo SHepruio
anep, KNHETUYECKYHO SHEPIrUi0 3NEKTPOHOB, NOTEHUMAaNbHYIO SHEPINi0 3N1IEKTPOCTaTUYECKOro
OTTaNKNBaHNA A0ep N MEXINEKTPOHHOrO OTTaNKMBaHNS, NMOTEHUWANBHYIO SHEPTUI0 NPUTSAXEHUS
3NEKTPOHOB K sapaM. dHeprus (aHTanbnms) 06pa3oBaHNs MONEKYN N3 NPOCTLIX BELECTB. DHEprms
06pa3oBaHNst MONEKY/bl N3 aTOMOB Kak CyMMa SHepruii, COnocTaBnsieMblX OTAENbHbIM CBSI3SM.
CpenHsaa aHeprusa CBsA3n, aHeprus guccoumaumm cea3n. 3aKOHOMEPHOCTU B UBMEHEHUSX SHEPTUn
cBa3en.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BaxHeliwme aHepreTmyeckme xapakTepmucTkn Monekyn u BelwecTea. PasbreHne nonHom aHeprum
MONEKYN Ha CocTaBnsiowme

Tema 9. OnTyeckune cBomMcTBa MONEKY.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

B3aumopeiicTeue BelwecTa ¢ U3nydeHneM. MNponcxoxaeHne onTmyeckoro MoNekynspHoro cnekTpa
1 oToenbHble 0bnactu nocnenHero. 3akoHbl NEPEXOA0B MeX Ay OTAENbHbIMU 3HEPreTnYeckKuMn
YPOBHSIMK, NpaBswuia otbéopa no aHeprum n MHTEHCMBHOCTW, CTPYKTypa cnekTpoB. CBsi3b
CneKTpanbHbIX XapakTePUCTUK CO CTPOEHEM MOneKyn (06wmin 0630p).

Tema 10. KonebatenbHble CNeKTPbl, CBA3b CO CTPYKTYPOM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KonebatenbHble cocTosiHus 1 konebaTtenbHble cnekTpbl. KonebaHmsa oByxatoMHOWM MONEKy bl B
NpMBNMXeHnn rapMoHnYeckoro ocumnnsatopa. NoteHumnan Mop3se. KonebaHns MHOroatoMHbIX
MONEKYN - BaNeHTHble, AedpopMaunoHHblie. HopmanbHble konebaHums. XapakTepucTnyHOCTb
konebaHuin, rpynnosble konebaHns. NHppakpacHasa cnektpockonus nornoweHus. Mpasuna otbopa
(monoxeHne Nonoc n Ux NHTEHCMBHOCTL). Pacwmndgposka NK-cnekTpos no Metoaoy
XapakTepucTn4eckux 4actort. [NpumeHeHne NK-cnekTpockonum B CTPYKTYPHbIX UCCNenoBaHNSX
(noeHTMdoMKaLUNS dOYHKLMOHANbHbIX TPYNM U OTAENbHbIX CTPYKTYPHbIX PparMeHToB, Ka4eCTBEHHbI
N KONNYECTBEHHbIN aHann3 MHOrOKOMMOHEHTHbIX CMeCel, xapakTep 1 CTerneHb KoopanHaLmm
NNraHaoB B YCTONYMBBIX KOMMMIEKCAxX, KOHOPMALIMOHHbIN aHann3, ndyyeHme MexmonekynsapHbix
B3aMMOLENCTBUA 1 T.4.).

npakTnyeckoe 3aHsitne (2 4aca(os)):

B3anmopeiicTBme BewecTBa C 9NEKTPOMArHMTHbIM N3Ny4YeHUEM. DNEeKTPOMarHUTHbIA CNEKTP 1 ero
nmanasoHbl. KonebaTenbHble CNeKTpbl U CTPOEHNE MONEKYII.

Tema 11. AneKTPOHHbIE CNEKTPbl, CBA3b CO CTPYKTYPOW.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

ONeKTPOHHbIE COCTOSIHMS M 3NIEKTPOHHbIE BO/IHOBbIE COYHKLIMM MOMIEKY, MX Knaccudpmkauus,
CBOCTBA CUMMETPUX. TUMbl NEPEXOLOB MEXAY SNEKTPOHHBIMU COCTOSIHUSIMU (MONEKYNSAPHBIMU
opbutansamm),ux aHeprusi n BeposiTHOCTb. CBA3b XapakTePUCTMK 3NEKTPOHHbIX CMEKTPOB CO
CTpoeHnem monekyn. [NposiBneHne B cnekTpax Npupoabl CONPSXXEHHbIX (oparMEHTOB, 300GEKTOB
BHYTPVMOJEKYNAPHbIX 3NEKTPOHHbIX B3aMOLENCTBUIA, MPOCTPAHCTBEHHbIX 9(PXEKTOB,
Ka4YeCTBEHHbIA N KONMYECTBEHHbI aHann3 MHOrOKOMMOHEHTHbIX cucTeM. ViccnenosaHune
MEXMONEKYNSPHbIX B3aMMOLENCTBUIA (BOAOPOLHAS CBA3b, KMCIOTHO-OCHOBHOE PaBHOBECHE,
TayTOMEpUs, KOMMNIEKChI C MEPEHOCOM 3apsaa).

npaktnyeckoe 3aHsitne (2 4aca(os)):

ONEeKTPOHHbIE CNEKTPbI, X XapaKTEPUCTUKN, CBA3b CO CTPYKTYpPOW

Tema 12. dnekTpuyeckue CBOMCTBA BeLL,ECTBA U CTPOEHME ero MoneKy .
neKuMnoHHoe 3aHsiTne (2 yaca(os)):
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ONeKTPMYECKMiA OUNONbHbLIA MOMEHT. [onspHbie 1 HenonspHble BewecTsa. dedopmauunsa monekyn
BO BHELUHEM 3NEKTPMYECKOM None. VIHAYyUMPOBaHHbI MOMEHT U NMONSPU3YEMOCTb MONIEKYbI.
AHM30TPONNSA NONAPUIYEMOCTU, CPEOHAS NONAPMU3YEMOCTb. dnnmncons nonsapudyemoct. Cessb
MONEKYNSAPHbIX MOCTOSHHBIX (GUNONBHOrO MOMEHTA 1 NONAPMU3YEMOCTM) C MaKPOCKOMUYECKUMN
XapakTepuCcTUkamm BewWwecTB ( AMINEKTPUYECKON NPOHNLAEMOCTbLIO 1 NokasartenieM npeoMeHns).
YpaeHeHue Knasuyca-MoccoTtu-Iebas. OdpdekT Wtapka 1 oueHka BENNYMHbBI 1 HanpaeneHns
ONMNONbHOrO MOMEHTa MONIEKY/bI HA OCHOBAHUW AaHHbIX MAKPOBOJTHOBOW CMEKTPOCKONUM.
BekTopHas anamMtmMBHas cxema pacyeTa AMnosibHbIX MOMEHTOB Ha OCHOBE napLmanbHbIX MOMEHTOB
CBA3EM U CTPYKTYPHbIX rpynn. JMNONbHBIA MOMEHT 1 CUMMETPUS MONEKYNbI. JAMNONbHbI MOMEHT 1
n3omepus (reometTpuyeckas, N3oMepus NoNOXeHNs, NOBOPOTHas n3oMepus). JMnonbHbIA MOMEHT 1
9NEKTPOHHbIE apdeKTbl 3amecTutTenein. JnnonbHbI MOMEHT 1 MEXMONEKYNSAPHbIE
B3aMMOOEeNCTBUS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

AnekTpryeckne CBONCTBA BelecTBa (ANMNONbHbIA MOMEHT) U CTPOEHUE ero Monekyn. CBa3b Mexay
MaKpO- N MUKPOXapakTepucTkamm BELLECTBa.

Tema 13. MarHMTHble CBOMCTBA BeLL,eCTBa U CTPOEHUEe XMMMUYEeCKMUX YacTul,.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

CoCTOsiHME XMMUYECKMX YaCTWL, B MArHUTHOM none. [lnamarHutHble 1 napamarHnTHbIE BELeCTBa.
MarHutHas nonsipusauns. Ceasb MakpOCKONUYECKOW XapakTepUCTUKN BEWeCTBa - MarHUTHOM
NPOHNLAEMOCTN - C MArHUTHbIMWM CBOACTBaMN S4ep W 9NekKTPOoHOB. MarHUTHbIE MOMEHTHI S4ep U
9NEeKTPOHOB. 3eeMaHOBCKMNE YPOBHU 3HepPrun. YCnosus S0epHOro MarHUTHOMO 1 3N1eKTPOHHOI0
napamarHMTHOro (CNMHOBOro) peaoHaHca. Xumudeckun casur (IMP), ero nHrepnpetaums un
3Ha4YeHne C TOYKM 3PEHUS NONYyYEHNS CTPYKTYPHbIX AaHHbIX. ddEKTbl 6NIMXHEro 1 fanbHero
aKpaHnposaHus. CrnvH-CNUHOBOE B3aUMOLENCTBNE U TOHKAs CTPYKTypa CrnekTpoB S4epHOro
MarHMTHOro pe3oHaHca. VIHTeHcuBHOCTU curHanos. CesA3b napameTpos AMP-cnekTpos ¢
0COBEHHOCTSIMM 3NEKTPOHHO M NPOCTPAHCTBEHHOW CTPYKTYPbl MONEKY/I.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MarHuTtHble cBoncTBa BewecTea (AMP) 1 cTpoeHne xuMmnyeckmx 4acTuL.

Tema 14. CTpoeHue n peakLLMOHHas CNOCOOHOCTb XUMUYECKUX COeANHEHUN.
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

MpnbnnxeHnsa N30NMPOBaHHOK MONEKYNbI M aKTUBHOIO KOMMJIEKCA Kak MOAX0Abl K XapakTepucTmke
peakLMOHHON CNOoCOOHOCTM BELEeCTBa HA OCHOBE 3HAHUS CTPOEHNSI MONEKYST, BO3MOXHbIX
NHTEPMEeaNaToB N aKTUBHbIX KOMMNEKCOB. [1porHo3npoBaHme Tuna peakumm, HarnpasneHus u
NIEerkocTn ee NpoTekaHms, Hanbonee BEPOSATHOrO MEXaHN3Ma, XEMO-, PETVO- U
CTepeoHanpasfeHHOCTM U T.M. HA OCHOBaHMY "3apsa00BOro pacnpeneneHms”, sHeprun, CUMMeTpun
N CcOCTaBa rpaHNYHbIX MONEKYNSPHbIX OpbuTanei, CTepeoXnMm4eckmnx 0COOEHHOCTER CTPOEHNS U
T1.0. MporHosnposaHne BnnsHUS cpenbl. CBA3b CTPYKTYPHbIX NapaMeTpoB C XapakTepucTukamm
61oNornYeckor akTMBHOCTU MOJMIEKYII.

npakTnyeckoe 3aHsitne (2 4aca(os)):
CTpoeHune 1 peakuMoHHas cnocobHOCTb XMMMNYECKMX COEANHEHNIA

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen CemecTp Henens camocm#reanoﬁ TpynoemKocTb :;%%’::L:‘T’:;Ezg;
AncunnnuHbl ceMecTpa pabortbl (B yacax) paboTbI
CTYAOEeHTOB
Tema 5. ['eomeTpus NOOrOTOBKA
monekyn.Ces3b ,D.OﬂaLLIHeI‘O 4 AomauwHee
NPOCTPAHCTBEHHOM 3a0aHNs 3ajaHve
5. |[cTpYKTYpbl 1 reoMeTpun 7 7
MONEeKyn C 3NEKTPOHHbIM noaroToeka K KOHTPONbHAS
CTPOEHMEM. KOHTPONbHOW 10 pabora
paboTe
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Buabi
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
JducunnnuHbl Plcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
NOAroTOBK
onroToBra nomaliHee
LOoMallHero 2 3ananie
3ajaHns
Tema 9. OnTuyeckme NOAroToBka K
- v 7 11
9-|ceoiicTea Monekyn. KOJINOKBUYMY 4 KOJNOKBIYM
MoAroToska K
KOHTPO/bHOW 4 KZ%LEZ”bHaﬂ
paboTe p
MOAroToBKa K
OAroTOBKA ¥ 4 KOHTPO/bHas
Tema 14. CtpoeHune n KOHTPONbHOW 5
6 pabora
peakLMoHHas pabore
14./cnocobHoCTb 7 17,18 |noaroTtoeka kK
XUMUYECKUX TeCTMPOBaHMIO 10 TecTMpoBaHue
COeLVHEeHWNNA. NOLIOTOBKA K -
oAroToBka 6 YCTHbIA Onpoc
YCTHOMY orpocy
Ntoro 44

5. Obpa3soBatenbHble TEXHONIOTUK, BK/IKOYas UHTepaKTUBHble POpPMbl 00y4eHUs
- KOMMbIOTEPHbIE NPe3eHTauumn psaaa nekumin;

- UNNOCTPATUBHOE COMPOBOXAEHME NEKUMIA C MOMOLLbKO KOgoCcKoMNa

- Kpyrnblid cton (case study) no pasgeny 14 "AcnekTbl CBS3K CTPOEHME-peakLMOHHas cnocobHOCTL".

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTU, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. UcTopuueckum acnekt.OCHOBbl COBPEMEHHON TEOPMU XUMNYECKOro CTPOEHUS.

Tema 2. fiBneHne naomepnn.OCHOBHbIE NOHATUS, TEPMUHBI, onpeaeneHusi. CTpyKTypHas
n3omepus.

Tewma 3. NpocTpaHCcTBEHHasi CTPYKTYypa coeAuHEeHMUN.
Tema 4. OneKTpOHHas CTPYKTypa CoeANHEHUN.

Tema 5. N'eomeTpusa monekyn.Cesisb NpoCTPaHCTBEHHOW CTPYKTYpPbl U FreOMEeTP1MU MONEKyn C
9N1eKTPOHHbIM CTPOEHMUEM.

noMallHee 3afaHve , NPUMepPHbIE BOMPOCHI:
3apnayn 13 yyebHoro nocobus (3apaum €1-5).
KOHTponbHas paboTta , NpPUMepHbIEe BOMPOCHI:

KETPOHHBH
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1. B kakom ?poacTee? HaxoOsTcs Mexay cobori cnefytowme CTpyKTypbl: - 0pTO-, MeTa- U1
napa-HUTPOGIEHONbI; - (+) U (-) BUHHbIE KMCNOTbI; - TPaHC- 1 row- popmbl 1,2-anbpomaTaHa; +
OxapakTepusyinte KpaTKo CBOMNCTBA CTPYKTYP KaXAoro tuna. 2. Icnonbays KOHUenumo
OTTaNKUBAHNA BaneHTHbIX 3NE€KTPOHHbIX Nap, NpeackaxmnTe npoCTPaHCTBEHHYIO CTPYKTYPY
cnenyowmnx coeanHeHnii: rmapuna 6epunnns, AuxXnopua cepbl, rekcakapboHun xpoma,
TPUMETUNKaPOOHUIA- KATUOH, TPUCPEHNNMETUNBbHDBIN paavkan. YTo Bel MoxeTe ckasaTb 0
KOHdpopMauusix nocnenHero? 3. Miaobpasnte R- n S- KoHGUrypaumoHHble N30MepbI
xnopbpoMmeTaHcynbgoKncnoThl . 4. ConoctaBbTe AJIMHbI CBSA3€E Yrnepoa-ocop B Cleaytowmx
COeaNHEHUSX: METUNDOCTOUH, OEHUNADOCHUH, AnMeTMnUMaHodocdvH. [ainTe HeobxoanMble
nosicHeHus. 5. OxapakTepuaynTe TEHOEHUUN B U3MEHEHUN BANEHTHbIX YINOB B rmapuaax kmcnopoaa,
Cepbl U CeneHa, a Takxe COOTBETCTBYIOWMX OUMETUNOBLIX N AUAOEHUNO0BbIX adoupax. danTe
HeobxoanMble NosicHeHUst. 6. OanHakoBa N doopMa MOEKYN AMXNOPOMETaHa
anxnopognammmHonnatuHel? Kakoea oHa ? Cornacyetcs nu ¢ Bawvm MHEHWEM TOT oakT, 4TO
OVXNOPOMETaH CyleCcTByeT B OOHOM chopMe, a anxnopognamMmmmHonnatuHa B aeyx ? Oteer
COMNpPOBOAUTE N30O6PaXEHUSIMA COOTBETCTBYHOWMNX CTPYKTYP.

Tewma 6. NpocTpaHCTBEHHAas1 N 3NEKTPOHHas CTPYKTypa "Heknaccuyeckux' CTPYKTyp 1
MHTepMeaunaros.

Tema 7. MexmonekynsipHbie B3auMo4,eMACTBUS.

Tema 8. DHepreTuyeckue xapakTepmcTUKN BELLLECTB U COCTaBASAIOLLLMX UX XUMUYECKUX YacTuLl.
Tema 9. OnTyeckme CBOMCTBA MONEKYII.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

KONNOKBMYM , MPUMEPHbIE BOMPOCHI:
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema 10. KonebarenbHbie CNeKTpbl, CBSA3b CO CTPYKTYPOW.

Tema 11. AneKTPOHHbIE CNEKTPbI, CBA3b CO CTPYKTYPOW.

Tema 12. dnekTpnyeckue CBOMCTBA BeLLL,eCTBA U CTPOEHUE ero MoJieKkys.
Tema 13. MarHUTHble CBOMUCTBA BeLLLeCTBa U CTPOEHME XMMUYECKUX YacTull,.
Tema 14. CTpoeHue 1 peakLMOHHas CNOCOOHOCTb XMMUYECKUX COeAMHEHUN.
KOHTponbHas paboTa , NpUMepHble BONPOCHI:

TecTnpoeaHune , npmMMepHbIie BOMpOChl:

YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

MpnbnnxXeHns N30N1MPOBaHHO MOMEKYNbI 1 aKTUBHOIO KOMMIEKCa Kak Noaxodbl K XapakTepucTumke
pPeakLUMOHHOM CNOCOOHOCTM BewecTBa Ha OCHOBE 3HAHUSI CTPOEHUSI MONEKY, BO3MOXHbIX
WHTEPMEeLNaToOB U aKTUBHbIX KOMMNEKCOB. [1pOrHo3mnpoBaHme Tnna peakumnmn, HarnpasneHns u
NIErKOCTN ee NpoTekaHusl, Hanbornee BEPOSATHOrO MEXaHN3Ma, XEMO-, PErVO- U
CTepeoHanpasneHHOCTU U T.M. HA OCHOBAHUKW "3apsAL0BOro pacrnpeneneHuns”, sHeprum, CUMMETpUn 1
cocTaBa rpaHNYHbIX MONEKYNAPHbLIX opbutanei, CTepeoXMMnYecknx 0CoBeHHOCTEn CTPOEHUS 1 T. 4.
lMporHoaupoBaHne BnnsaHuUs cpenbl. CBA3b CTPYKTYPHbIX MAapaMeTpoB C XapakTepuctTmkamm
61onorn4eckol akTMBHOCTN MONEKY/I.

Tema . UToroeasi popma KOHTpons

MpnmepHble BOMPOCHI K 9K3aMeHY:
Mpumep 6Guneta K ak3ameHy no kypcy "CTpoeHne BewecTtea"
Bunet ¢ 1

1. [eomeTpus Monekyn n napameTpbl, onpenensiowme ee : MeXbaaepHble PacCTOAHUS, BaneHTHbIe
Yr/bl, Yribl BHYTPEHHEro BpalleHuns.

3aKOHOMEPHOCTU B NU3MEHEHUN 3TUX BENUYMH. [TOHATNS BaHAEpPBaanbCOBbIX U KOBANEHTHbIX
pannycoB aTOMOB.

2. dunanyeckune CBOMCTBA BELWECTBA B UX CBA3M CO CTPOEHUEM.

KoHuenuus "yepHoro swmka". NoHATMe o npsMon n

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervucrpaumnoHHbii Homep 714817 ;i{

3
Crtpanunua 11 n3 15. 11! yu

o



Mporpamma oucuunnuHbl "CTpoeHue BewecTsa"; 020201.65 PyHoameHTanbHas 1 NnpyknagHas Xumms; npogeccop, I.H. (mpodeccop)
YmyToBa .A.

obpatHoli CTPYKTypHOI 3anaye. CBS3b Makpo- U MUKPO-
XapakTepUCTUK.

3. 3apmava
N3omepHbie coennHeHns A - B obwein chopmynsl C4H70CI gatoT paa

NPON3BOLHbIX : OKCMMbI, CEMUKAP6a30Hbl, TMAPa30Hbl M UMEIDT Creayome
cnektpbl AMP 1H (|], M.0.) : A -2.25 (cuHrner); 3.0 (tpunner); 3.85
(TPUNneT); COOTHOWEHME UHTErpanbHbIX MIHTEHCUBHOCTEWN cuUrHanos 3 : 2 : 2;
b - 1.65 (my6bner) ; 2.25 (cuHrner); 4.55 (kBagpynneT); COOTHOWEHNE
NHTEeHcuBHOCTeN curHanos 3 : 3 : 1; B - 0.9 (Tpunnert); 2.85 (kBagpynner);
3.5 (CWHrneT); COOTHOLWEHWE UHTErpanbHbIX MIHTEHCUBHOCTEWN CUTHANOB

3 :2:2. HazosuTe BewecTBa A - B 1 naitte HeobxoaAMMble NOSCHEHNS

7.1. OcHOoBHas nuTeparypa:

1. YmyToBa I".A., KypbaHranuesa A.P., KasbiMmoBa M.A.//Y4ebHo- MeToamn4eckoe nocobue no kypcy
'CtpoeHue BewecTtBa. Hactb 1'. KasdaHckuin rocynapCTBeHHbl yHuBepcuteT, 2009.- 41 c.

2. YmyTtoBa I". A., KypbaHranuesa A. P., Kaseimoa M. A.

YyebHo-MeToamnyeckoe nocobue no kypcy 'CtpoeHue Belectea'. Hactb 1. [SnekTpoHHbI pecypc],
2009. (Onsa ctyneHToB XMMU4Yeckoro goakynbteta) Pexunm gocrtyna:
http://kpfu.ru/docs/F1271711730/Structure_substance 2009.pdf

3. YUmyToBa, ".A. AcnekTbl cBsi3n 'CTpoeHne - peakumnoHHas cnocobHocTb': yuebHoe nocobue / . A.
YmyTosa; KasaH. (Mpmeonx.) doenep. yH-T, XuM. nH-1.7KazaHb: [KasaHckui (IMpusonxckuin)
doenepanbHbln yHuBepcuteT], 2010.793 c.:

4. CnpotkuH O. C.9Bonouns Teopun xumMmn4eckoro ctpoeHus sewectsa A.M. bBytneposa B
YHUTAPHYIKO TEOPUIO CTPOEH. XUMWY. Coef. (OCH. eauH. XumMumn): MoHorpagoms [SneKTPOHHbINA pecypc]
/ O.C. CupoTkuH. - M.: HALL MHDPA-M, 2013 - 247c.

Pexwum goctyna: http://znanium.com/bookread.php?book=420415

5. PeytoB, O.A. OpraHuyeckas xumms. 1 4. [OnekTpoHHbIi pecypc] : y4ebHuk / O.A. Peytos, AJ.
Kypu, K.I. BytuH. ? OnektpoH. naH. ? M. : 'Tabopatopus 3HaHuin' (paHee 'BUHOM. JlabopaTopus
3HaHui'), 2012. ? 568 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pli_id=3152 ?
3arn. ¢ aKkpaHa.

6. PeyTtoB, O.A. OpraHunyeckas xmmus. 2 4. [9neKTpoHHbIA pecypc] : yuebHuk / O.A. PeyTos, A.J1.
Kypu, K.IN. ByTnH. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopusi 3HaHuit' (paHee 'BUHOM. Jlabopatopus
3HaHu'), 2012. ? 624 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=3153 ?
3arn. ¢ aKkpaHa.

7. PeytoB, O.A. OpraHnyeckas xumusi. 3 4. [OnekTpoHHbI pecypc] : yuebHuk / O.A. PeyTos, AJ1.
Kypu, K.I'. BytuH. ? SnekTpoH. gaH. ? M. : 'TlabopaTopus 3HaHuit' (paHee 'BHOM. JTabopaTopus
3HaHun'), 2012. ? 546 c. ? Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_id=3154 ?
3arn. ¢ akpaHa.

8. PeytoB, O.A. OpraHuyeckas xmmus. 4 4. [9nekTpoHHbIA pecypc] : yuebHuk / O.A. PeyTos, A.J1.
Kypu, K.IN. ByTnH. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopusi 3HaHuit' (paHee 'BUHOM. Jlabopatopus
3HaHu'), 2013. ? 728 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=3155 ?
3arn. ¢ aKkpaHa.

9. PeytoB, O. A.OpraHunyeckas XumMms : B 4-x 4acTax : y4ebHMK ONs CTYLEHTOB BbICWMNX YYEOHbIX
3aBefeHuiA, obyyarowmxcs no HanpasneHuio 1 cneumansHoctn 'Xumus' / O. A. Peytos, A. J1. Kypu,
K. M. BytnH .? 5-e n3a. ? Mockea : BMUHOM. Nabopatopus 3HaHuin, 2014 .7 ; 22 cm .? (Xumuns) .?
ISBN 978-5-94774-611-2.4. 1 .7 [2014] .? 566, [1] C. : un.

10. PeyToB, O.A.OpraHuyeckas xmmus : B 4-x 4acTsX : y4eOHWUK ONs CTYOAEHTOB BbICIUMX YHEOHbIX
3aBeneHuiA, obyyarowmxcs No HanpaeneHuto n cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu,
K. M. BytuH .? 5-e n3a. ? Mockea : BUHOM. JTabopatopus 3HaHwuiA, 2014 .7 ; 22 cM .? (Xumus) .?
ISBN 978-5-94774-611-2.4. 2.7 [2013] .? 622, [1] C. : un.
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11. PeyToB, O.A.OpraHuyeckas xmmus : B 4-x 4acTsx : y4eOHUK ONsi CTYAEHTOB BbICIUMX YHEOHbIX
3aBeneHuin, obyyatowmxcs No HanpaeneHuto 1 cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu,
K. M. BytuH ; Mock. roc. yH-T um. M. B. JlomoHocosa .? Mockea : BUHOM, JlabopaTtopusi 3HaHWiA,
2014 .7 ; 22 .? (Knaccuyeckuii yHuBepcmTeTckuii yuebHuk / pen. coset: B.A. CanoBHu4unii [1 ap.])
H.3.?72-euns3n. ?[2014] .7 543, [1] c.

12. PeyToB, O.A..OpraHunyeckas xmmMmus : B 4-X 4acTsx : y4ebHMK ONS CTYAEHTOB BbICLIMX Y4EOHbIX
3aBeneHuin, obyyarowmxcs No HanpaeneHuto n cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu,
K. M. BytuH ; Mock. roc. yH-T nm. M.B. JlomoHocoBa .? Mocksa : BUHOM, Jlabopatopus 3HaHWiA,
2014 .7 ; 22 .7 (Knaccuuyeckuii yHnBepcuTeTckuin yuebHuk / pen. coset: B. A. CanoBHuumii [n ap.])
Y. 4.?7[2014] .7 722, [4] c.

7.2. JlononHuTenbHasa nuteparypa:

1. UnpenbcoH B.I'. KBaHTOBas xumuns. Monekynbl, MONEKyNsSpHbIE CUCTEMbI U TBEpAblE Tena. 2-e
n3panue. - M.: buHom. Jlabopartopwus 3HaHui, 2012. - 496 c.

http://e.lanbook.com/books/element.php?pl1_id=3150

2. Koyenaes, b.W. KeaHToBas Teopus: koHcnekT nekuuii / B. N. Kovyenaes; KasaH. roc. yH-T, dus.
doak.-KasaHb: KasaHckuii rocynapctBeHHbIn yHusepcutet, 2009.; 4. 1. - 99 c.

3. BeeneHue B xeMomHgpopMmatuky : y4ebHoe nocobue / T. N. Mapoxugos, W. N. BackuH, W. C.
AHTunuH, A. A. BapHek .? KagaHb : [KasaHckun yHusepcuteT], 2013 .7 ; 20.[H. 1]: KomnbioTepHoe
npencrasneHne XMMm4ecknx cTpyktyp .? 2013 .7 173 c.

4. flkmmosa J1.C. MeTon YdD-CnekTpoCcKOnmMn 1 ero NPUMEHEHNE B OPraHn4yeckom 1 onanyeckon
xuMun [TeKCT: 3NeKTPOHHbIN pecypc] : y4ebHo-MeToamnyeckoe nocobue / J1. C. dknmosa ; KasaH.
doenep. yH-T, XuM. uH-T um. A. M. ByTtneposa, Kadp. opraH. xmmMum .? SneKTpoHHbIEe AaHHble (1
goain: 0,67 M6) .? (KazaHb : KazaHckuin doenepanbHbiii yHuBepeuteT, 2015) .? 3arn. ¢ akpaHa .?
Insa 2-ro cemecTpa .? Bbix. gaH. opur. ney. nag.: Kazaxb, 2015 .7 Pexum goctyna: Tonbko ons
CTyOeHTOB 1 coTpynHukos KDY .? http:/libweb.kpfu.ru/ebooks/07-ICH/07_54 000903.pdf

5. BeeneHue B xeMomHgpopMatuky : y4ebHoe nocobue / T. N. Maoxugos, U. N. BackuH, W. C.
AHTMNUH, A. A. BapHek .? KasaHb : [KasaHckuii yHnBepcmuTeT], 2013 .7 ; 20.4. 2: Xumnyeckme 6asbl
naHHbix / T. . Magxungos, V. N. BacknH, A. A. BapHek ; KasaH. dpegep. yH-T .? KasaHb :
[M3paTenbctBO KasaHckoro yHusepcutetal, 2015 .7 185 c.

6. CoBpeMeHHbIE (PM3NKO-XMMMYECKNE METOAbl UCCNEA0BaHNS B OPraHNY€CKON XUMUN :
y4ebHO-MeToamYeckoe nocobme kK cneunpakTUKymy no gou3nN4eckm 1 oN3nNKo-XMMMYECKM
mMeTonam uccnenosaHus / KasaH. dpenep. yH-T, XuM. nH-T uMm. A. M. Bytneposa ; [aBT.-COCT.: K.X.H. B.
A. Bypunos n gp.] .? KasaHb : [KaszaHckuin yHuBepcuteT], 2014 .7 131 c.

7.3. UHTepHeT-pecypcChbl:

B.lN.Oan4eHko. "BeeneHuve B ctepeoxummio”. Matepuansl Xumuyeckoro goakynbteta MI'yY, 2012 -
http://www.chem.msu.su/rus/teaching/djadchenko/1.html#1

KoHcnekT nekuwnin no "CtpoeHuto Bewectea", 2004 -
http://www.msgpa.ru/sites/CHEM/ucheba/manuals/files/stroenie_veshestv.pdf

Crepeoxumus - http://ru.wikipedia.org/wiki
XuMmudeckas cea3b - http://ru.wikipedia.org/wiki/

Xummnyeckas cBa3b 1 ctpoeHue monekyn, Cetesoin YMK "Obwas xummus", bpatckuii
rocyfnapCTBeHHbIN yHMBepcurtet, 2012 -
http://chem-bsu.narod.ru/umk_chem_webCD/Ch2/index1.htm

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHne ancumnivHbl "CTpoeHne BelwecTea" npeanonaraeT NCnonb3oBaHye Cnemytowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

KoMnbloTepHbIii MPOeKTop, KOOOCKOM.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
cneuwnanbHocTtn: 020201.65 "PyHoameHTanbHaa v npuknagHas xmmms" 1 cneuvannsaumm
HeopraHnyeckas xumus .
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