Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
Xumnyeckmim nHCTUTYT MM. A.M. Bytneposa

1504 y

o od's,

ik ﬂp(‘ipt{pi'mp HE
I'iﬂ u{ipamaarﬁ ILHUrH nearensiocTH KPY

ﬂpﬁd‘: MunSapimgs P.I, f’
P

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
CrpoeHnue BeulecTtea b3.B.1

HanpasneHue nogrotoeku: 020100.62 - Xnumuns
Mpodomnb NoaroToBkn: AHanNUTMYyeckKas XumMns
KBanudomkauus BbinyckHuka: 6akanasp
dopma 0byyeHns: g4Hoe

SA3bIk 00y4eHNs: pyCccKuia

ABTOp(bl):

YmyTtoea I.A.

PeueH3eHT(bl):

AHtnnunH N.C.

COIMACOBAHO:

3asenyowmni(as) kagpenpon: AHTunuH U. C.

[MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
Y4yebHo-MeToOM4eckas kKommccus XI/IMI/I'-IeCKOFO nHctutyta um. A.M. bytneposa:
MpoTokon 3acenanna YMK No or" 201_r

PeructpaumoHHbii No 711214
KasaHb
2014

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 711214 188 VH H

T



Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaumnoHHbii Homep 711214 5AE
CrtpaHvua 2 ua 17. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.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

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.1 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020100.62 Xumust n 0THOCUTCA K BapuatmBHoi YyacTtn. OcBanBaeTcs
Ha 4 Kypce, 7 ceMecTp.

Oucumnnuna "CTpoeHune BewecTBa" OTHOCUTCS K BapuaTMBHOM Yactu yyebHoro umkna b3.
"MpodoeccmoHanbHble ancumnamHbl”. OHa 6asnpyeTcs Ha 3HAHNSX U YMEHUSX, BbipaboTaHHbIX Npu
MPOXOXAEHMN NPEAWECTBYIOWMNX 0OLWMX NPOGIECCUMOHANBHBIX KYPCOB (0bwwas xmmums,
HeopraHmnyeckas XxmMmusl, opraHuyeckas xmmms, omandeckas xummsa n ap.), yrnyonser
hyHOAMEHTANbHYIO eCTECTBEHHO-HAYYHYIO MOArOTOBKY CNeLnanmcToB, 3aknaabisaet 6a3y ons psaa
nocnenyrwwmnx creumnanbHbiX KYpCOB Y XMMUKOB-OPraHKOB (3NEKTPOHHAs CTPYKTypa OpraHuyeckumx
coefVHEeHNN, NPOCTPaHCTBEHHASA CTPYKTYypa OpraHN4yeckmnx coeauHeHnin, MexaHn3mMbl OpraHnyeckmnx
peakuuin). OCHOBHblE 3a4a41 U3y4eHUS OUCLUMINHBI COCTOSAT B MOMYYEHUM CTYyAeHTaMM 3HAHWUIA
OCHOBHbIX COBPEMEHHbIX KOHLENLUMin TeEopeTn4eckom XuMmnn, 3HaKOMCTBE C UCMONb3yeMbIMU
COBPEMEHHbIMU TEPMUHAMU, XapaKTEepU3YyoLWNMN pasHble acnekTbl CTPOEHNS XMMNYECKUX
CoefVHEHNN, yCBOEHUN NPUHLNNOB NO3HaHUSA CTPOEHUSA XUMNYECKUX COeANHEHWNIA Pa3HbIX TUMNOB C
MOMOLLbIO 9KCNEepPUMEHTaNbHbIX U pacYeTHbIX METOLA0B, MOHUMaHUN CBA3U (PAKTOPOB CTPOEHNA U
cpenbl C peakLMOHHO CNOCOOHOCTBIO BELLECTB.

3. KomneteHuuu obyyatrowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN

MMK-6 o o

BN T HaBblkaMu Tbl H BPEMEHHOM y4ebHO-Hay4HO
(MpOCPECcCHOHANEHbIS anigeZT aen 3r| (F))sggeHI/IVIaXcI:/Ic:/IM%eeC?(MXOSKC):/HZGMEeI-?F%BO
KoMMeTeHuunn) patype npunp P
MK-7 MMeeT onbIT PpaboTbl HA CePUIAHON annapaTtype, NPUMEHSIEMOI B
(MpogpeceuoHansHole aHaHMquecfmx n C*JI/I3VIKOB(VIMI/I'-IeCKI/IX mpcc%gubBSme
KOMreTeHuunn)
K-8 BnageeTt Metonamm permctpaunm n obpaboTtkm pe3ynbtaTtoB
(MpocbeccuoHanbHele XUMUYECKN 3KCne I/I‘l?lleHTOBp ' i
KOMMeTeHuunn) P

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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Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.A.

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/I3I/I‘-IGCKI/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

CrtpaHvua 4 us 17.

Bunabl v yacbl
Pasgen ayauTopHow paborbl,
Hepens VX TPYyAO0EMKOCTb Tekywue copmbl
N ﬂMI(\:nL:)MnnMHbI/ Cemectp), ecTpa (B yacax) KoHTpONS
ns
Y n eKu“MI'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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Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.A.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 4. OnekTpoHHas
CTPYKTypa COeadNHEHUIA.

5-6

4 0

Tema 5. ['eomeTpus
monekyn.Ces3b
NPOCTPaHCTBEHHOW

. |cTPYKTYpbI 1 reoMeTpuK

MOJIEKY/T C 3NEKTPOHHbIM
CTPOEHMEM.

KOHTPO/NbHas
paboTta
noMmalHee
3ajaHue

Tema 6.
[MpocTpaHcTBEHHAS U
9NEKTPOHHAs CTPyKTypa
"Heknaccuyeckmx"

CTPYKTYyp "
MHTEepMennarTos.

Tema 7.
MexmMonekynsipHble
B3anMOLENCTBUS.

Tema 8.
OHepreTnyeckune
XapakTepuUCTUKn
BELWECTB U
COCTaBNSAOWMX UX
XMMNYECKMX YacTuLL.

10

Tema 9. OnTnyeckue
CBOMCTBa MONEKyn.

11

KOHTPO/NbHas
paboTta
KONNMOKBUYM
noMmalHee
3ajaHve

10.

Tema 10.
KonebaTenbHble
CMeKTpbl, CBA3b CO
CTPYKTYpPOW.

12

11.

Tema 11. OnekTPOHHbIE
CMEeKTpPbl, CBA3b CO

CTPYKTYpPOW.

13

12

Tema 12.
InekTpunyeckme

‘lcBOMCTBA BewecTBa n

CTpoeHune ero Monekyir.

14

13.

Tema 13. MarHUTHbIE

CBOWCTBA BelecTBa U
CTPOEHNE XMMUNYECKNX
yactuuy,

15,16

14.

Tema 14. CtpoeHue n
peakuMoHHas
cnocobHoCTb
XUMUNYECKUNX
COedVNHEHNN.

17,18

YCTHbI Onpoc
KOHTPONbHas
paboTta
TectTuposaHve
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Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.A.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema . NIToroeas 9K3ameH

7 0 0 0
doopma KOHTpoOns
Ntoro 36 28 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. UcTopnueckum acnekt.OCHOBbI COBPEMEHHOW TEOPUU XUMUYECKOTO CTPOEHMS.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

CoBpeMeHHble NpeAcTaBeHNs O BeWecTBe /MakpoTene/ kak COBOKYNHOCTM 60NbLIOro
YMCNAXUMUYECKMX YACTWL, - MOJIEKYN, aTOMOB, pPaankanoB U T.M. PasnuyHbie ypoBHU opraHn3auum
BellecTBa /CybaTOMHbIA, aTOMHbI, MONEKYNSIPHbINA, HAAMONEKYNSIPHBIA/ 1 arperaTtHble COCTOSHNSA
/razoobpasHoe, XunaKoe, TBEPLOE/ B X CBS3M C BHYTPU- U MEXMONEKYNSPHBIMY B3aMOLENCTBUSIMU.
Pa3Butne npeacraBneHunii 0 CTPOEHMN MONEKY/ 1 BELLECTBA B pamMKax pasHblX TEOpuii
/KNaccMYeckom TeopUM XMMUYECKOTO CTPOEHUS!, KNacCUYEeCKOor OU3MKN, KBAHTOBOW MEXaAHWKU 1
KBaHTOBOM XMMUW/, pasHble "sS3bIK1" 1 CUMBONMKA, MX 3HAYUMOCTb W MPUrOAHOCTb ANS ONUCAHNS
CTPOEHUSI MONEKYN HA COBPEMEHHOM 3Tarne pPasBUTUSXUMUN.

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

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

MoHaTna "cTpykTypa", "cTpoeHne", "koHcTutyums", "reometpus”, "tononorns”. OBWHOCTb
NPUHLMMNOB CTPOEHUS ONs PasfiyHbIX BUOOB XMMUYECKMX YacTuu,. [epBrnyHas CTpykTypa
(koHCTUTYUMS) KakK "onpeneneHHas nocnenoBaTe/ibHOCTb XMMUYECKUX CBS3e aTtoMoB". PasnnyHbie
BMObl CTPYKTYPHON N30MEPUN: N30MEPUS CKeneTa; N3o0Mepus NoNoXeHNs 3aMecTUTeNen, KpaTHbIX
CBS3€ei 1 T.M.; UI30MepUs, CBA3aHHasA C pa3HoM NPUPOOOoN PYHKLIMOHANbHbBIX FPYnn; BHYTPU- U
BHewWwHecdepHasa /MOHN3aLMOHHas/ n3omepus 1 1.n. TayToMepus Kak guHammyeckasi U3soMepus.
MeTonbl yCTaHOBNEHUSA CTPYKTYPbl MONEKYN - OU3NYECKME U XUMUYECKUE

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

PeweHne 3anay Ha pasnnyHble BUAbl CTPYKTYPHON U KOHPUIYPALNOHHON N30MEPUN.
Tewma 3. NpocTpaHCTBEHHasi CTPYKTypa cCOeaAuHEeHMUN.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Passutne crepeoxummyecknx npencrasneHunin. dopma Monekyn, nx cummetpus. Xectkue
(?ncespoxecTtkme?) n nabunbHble CTPYKTYpPbl. [pOCTpaHCTBEHHAsA CTPYKTypa MONEKyn
KakcoBOKYMHOCTb "3K" (KOHCTUTYUMS, KOHUrypaums, koHcpopmauus). 'eometprnyeckas,
onTuyeckas, KoHopMaunoHHas naomepus. MNoHsTne 06 abContOTHON N OTHOCUTENBHOM
KOHCpurypaumm, sHaHTMOMEPUM 1 AMacTepeoMepun, paueMmyecknx Mogngukanmax n Mesogopmax.
KoHghopmaumm 1 KoHhopMepbl, MOTEHUMAaNbHbIE KPUBbIE BHYTPEHHErO BpalleHnsl, AByrpaHHble
yrnbl, 6apbepbl BpaLEeHNS, pasHuLa B 3HEPrUsaX Mexay KoHopmepamu (KOHPopMaLMoHHas
SHeprus), agpdekTuBHbIe KoHpopmaLummn. Kputepum nsomepun. HomeHknatypa. dusnyeckme
CBOWCTBA N XMMMNYECKOE NoBefeHNe pasHblX CTEPEOM30MEPOB.

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

PeweHne 3anay Ha pasnnyHble BUAbI KOHPUIYPaUNOHHOM 1 KOHPOPMaLMOHHO N30MeEpPU
Tema 4. dnekTpoOHHasA CTPYKTypa coe AUHEHUN.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.A.

[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
B_EPCHTET
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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)):

KTPOHHEBH
B_EPCHTET
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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

PernctpaunoHHbin Homep 711214
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Buabi
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
AdvcumnnuHbl pcemeCTpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
NoAroToBK
onroroska noMallHee
JomauwHero 2 3ananie
3a0aHus
Tema 9. Ontnyeckue noaroToeka K
. - 7 11
9-|ceoiicTea Monekyn. KOJINOKBUYMY 4 KOJNOKBIYM
noaroToeka K
KOHTPONbHOW 4 KZ%LEZ”bHaﬂ
paboTe p
noaroToBKa K
oaroroska ¥ 10 KOHTpONbHas
Tema 14. CtpoeHune n KOHTPONbHOW 5
6 paboTa
peakuMoHHas paboTte
14./cnocobHoCTb 7 17,18 |noarotoBka K
XUMUNYECKUX TeCTMPOBaHMIO 0 TecTupoBaHue
coeauHEeHNN. NOLIOTOBKA K -
oAroToBka 10 YCTHbIA Onpoc
YCTHOMY Onpocy
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.

noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

O6pa3subl 3aaay: 2.1. 3Has, 4to annonbHble MoMeHTbl cBsideit C-Cl n C-H coctaensiot 2.2 11 0.4 D
COOTBETCTBEHHO, BblYNCNNTE OUMONbHbIA MOMEHT Xxnopuctoro metuneHa CH2CI2.
SKcneprMeHTanbHO ONpeaeneHHbI AUNobHbIA MOMEHT paBeH 1.6 D. O6bACHUTE pacxoxneHne
MEXAy SKCNepuMeHTanbHOM U BbIYUCIIEHHON BENMYMHAMU, NCXOOS N3 FreOMeTpun Monekyn. 2.2
OuHntpun coctaBa C4H2N2 nmeeT HyneBoi AnNonbHbIA MOMeHT. OnpegenuTe ero cTpoeHue. 2.3.
CpoenainTe npaBunbHOE OTHECEHWE BENNYMH AMNOSMbHBIX MOMEHTOB : Kakoe U3 3HadyeHuin 2.76 D un
3.24 D npuHaonexut beH3anbaernay 1 kakoe napa-tonyunosomy anbaernay? OTBeT MOTUBMPYWATE.
2.4 PaccunTtante 3Ha4yeHne gMnonibHOro MOMeHTa MONEKy bl
4,5-nnxnop-1,3-6uctpucptopmetTnnbeH3ona METOLOM NOCNEL0BATENBHOIO CNOXEHMNS BEKTOPOB U C
MOMOLLbIO MeTO4a NPoeKuUn BeKTopa ANMNOoNbHOro MOMEHTa Ha ocy KoopaunHart. 2.5 OunonbHbIn
MOMEHT TpaHc-a306eH3ona paseH 0. [Nocne YP-06ny4eHns monekyna npnobpeTaet 3Ha4eHne
AnnonbHoro MomeHTa pasHoe 3 D. [lainTe cOOTBETCTBYOWME NOSCHEHUS.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bonpocbl kK KOHTponbHON paboTe € 1 1. B kakoM poacTee HaxoosTca Mexay coboit cnemyrowme
CTPYKTYpbI: - OPTO-, MeTa- 1 Napa-HUTPOEHONbI; - (+) U (-) BUHHbIE KMCNOTbI; - TPAHC- U row- oopMbl
1,2-nmbpomataHa; + OxapakTepnayiite KpaTKo CBOMCTBA CTPYKTYP Kaxaoro Tuna. 2. Micnonbays
KOHUENUWIO OTTankMBaHWs BaNeHTHbIX 3M1EKTPOHHbIX Nap, NpeackaXuTe NpoCTPaHCTBEHHYIO
CTPYKTYpY Cnenyrowmx coeanHeHnii: rmapug 6epnnnuns, oUXnopua cepbl, rekcakapboHun xpoma,
TPUMETUNKAPOOHUIA- KaTUOH, TPUCPEHNNMETUNBHDBIN paavkan. Y1o 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
COMNpOBOAUTE N30O6paXEHUSIMN COOTBETCTBYIOWMX CTPYKTYp. MNpumMep buneta K KOHTPObHON paboTe
€ 1 no ?CtpoeHuto Belwectea? 1. B kakoM ?poacTee? HaxooaTcs Mexay coboi cneaytowme
CTPYKTYpbI: - OPTO-, MeTa- 1 Napa-HUTPOEHONbI; - (+) U (-) BUHHbIE KMCNOTbI; - TP@HC- U row- oopMbl
1,2-onbpomataHa; + - CH3-COCH=C(OH)C2H5 , CH3-C(OH)=CH-COC2HS5,
CH3-C=CH-C(OH)C2H5 | (A) (B) O- (C) ? OxapakTepusyiiTe KpaTko CBOMCTBA CTPYKTYP KaXdoro
Tuna. 2. icnonb3ys KOHUENuUMo OTTaNKUBaHWS BaNEeHTHbIX 9NEeKTPOHHbIX Nnap, npeacka-xure
NPOCTPAHCTBEHHYIO CTPYKTYPY cneayowmnx coeanHernin: BeH2, BH4 —, SCI2, Cr(CO)6, (CH3)3C+,
(C6H5)3C ?. Yto Bbl MOXeTe cka3aTb 0 KOHGOpMaLMaX TPUGEHUNIMETUNBHOIO paankana? 3.
N306pasute R- n S- KOHUrypaunoHHbIe N30Mepbl XNOPBPOMMETAHCYIbPO-KUCNOTHI . 4.
ConocTaBbTe OnvHbI CBA3e yrnepoa-gpocdop B cneayowmx coegmHeHunax: CH3PH2, C6H5PH2,
(CH3)2PC=N. OxapakTepu3syinte TeHOEHUNN B U3MEHEHUW BANEHTHbIX YINOB B M30CTPYKTYP- HbIX
coeauHeHusix: H29, (CH3)23 , (C6H5)23 (3=0, S,Se). Haite HeobxooMMble NOSICHEHUS. 5.
OxapakTepu3ayiiTe Npupoay rpaHnyHbIX MONEKYNSIPHbIX opbuTanei cneayowmx CoeAMHEHWIA:
CH2=CH2 , CH2=CH ? SCH3, CH2=CH ? C(O)H. Hapucyinte MO ? gnarpammsl. 6. Byayt nun
obnagatb apoMaTM4eCKMM XxapakTepoM asaunknobytaamneH, UMkKnooktateTpaeH, goocdabeH3on
(aHanor nupuanHa), UMKNoneHTagneHnn-aHMoH, KaTtuoH Tponunnsa? HapucyinTte ong atux
coeauHeHun amnarpammbl dpocrta.

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

Tema 7. MexmonekynsipHbie B3auMO4eMACTBUS.

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

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

OcHoBHble TeMbl: Pacwmngposka NK-cnekTpoB no MeToay XxapakTepucTmyeckmx 4acTort. lNpumeHeHve
VK-cnekTpockonum B CTPYKTYPHbIX NCCNefoBaHUAX(MOEeHTUPUKaALMA QOYHKLUNOHANbHbBIX rpynn r
OTAENbHbIX CTPYKTYPHbIX pparMeHToB, KA4eCTBEHHbIN 1 KONNYEeCTBEHHbI aHann3
MHOTOKOMIMOHEHTHbIX CMECel, XxapakTep 1 CTeneHb KoopanHauum NMraHaos B yCTOMYMUBbBIX
KOMMnekcax, KOHOPMaLMOHHbIN aHann3, n3y4yeHne MeXMoNeKkynspHblX B3anMoOenCcTBUA N T.4.).

KONNOKBUYM , MPUMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET
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Bonpochb! k konnokeuymy. Baanmogenctene sewecTsa ¢ n3nydyeHnem. lponcxoxgeHne ontnyeckoro
MONEKYNSIPHOro CMEKTpa 1 OTAeNbHble 06nacTv nocneaHero. 3akoHbl NePexXoLoB Mexay
OTLEeNbHbIMM SHEPreTUYeCKMMM YPOBHSIMI, NpaBuia otbopa no sHeEPrum 1 UHTEHCUBHOCTMN,
CTPYKTypa cnekTpoB. CBsI3b CrekTpaNbHbIX XapakTepUCTUK CO CTPOEHNEM Moniekyn (0bwuii 0630p).
KonebatenbHble cOCTOSIHUS U KonebaTenbHble cnekTpbl. KonebaHust AByxaTOMHOA MONEKY bl B
NpnbNnXeHnn rapMoHnyeckoro ocumnnsitopa. NoteHuman Mop3se. KonebaHnsi MHOroaToMHbIX
MONEKYN - BaNleHTHble, fedpopMaunoHHblie. HopmanbHble konebaHus. XapakTepucTnYHOCTb
konebaHwuia, rpynnosble konebaHns. NHdppakpacHas cnekTpockonus nornoweHust. Mpasuna otbopa
(monoxeHwne nNonoc n X MHTEHCMBHOCTL). Pacwudposka NK-cnekTpos no metony
xapakTepucTunyeckmx 4actot. MNpumeHeHune VIK-cnekTpockonum B CTPYKTYPHbIX MCCNenoBaHUSX
(naeHTUUKaumns PyHKLUMOHANbHbIX FPYNN U OTAENbHbIX CTPYKTYPHbIX (OParMeHTOB, KAYECTBEHHbIV U
KONIMYECTBEHHbIN aHann3 MHOrOKOMIMOHEHTHbIX CMeCel, XxapakTep 1 CTeneHb KOopAnHaUum nuraHnos
B YCTOMYMBbIX KOMMIEKCax, KOHPOPMALMOHHbIA aHann3, n3y4eHne MexmonekynspHbIX
B3aVMOLENCTBUMA U T.4.).

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Bonpocbl k KoHTponbHON pabote € 2 1. B cnektpe AMP 1H coeanHernns C10H13Br npucytcTeytoT
TPW cuHrneta npu 1,6; 3,2 n 7.3 M.A4. C COOTHOWEHNEM UHTErpasbHbIX MHTEHCUBHOCTEN CUrHaNoOB 6 :
2 : 5 cCOOTBETCTBEHHO. YKaxXunTe CTPYKTYpy bpommnaa u gaite HeobxoamnMmble NOSICHEHMS. 2. Ddup
6pomaamelleHHon kucnotel C4H7BrO2 nmeet cneaytowmin cnektp AMP 1H (, m.4.) : 1.65 (aybner);
3.4 ( kBagpynner); 3.85 (CUHrNET); COOTHOWEHNE UHTErPanbHbIX UHTEHCUBHOCTEN curHanos 3 : 1 : 3
CoO0TBETCTBEHHO. KakoBa cTpykTypa acpupa ? Lainte HeobxoauMble nosicHeHus. 3. O6bsicHUTe
nosiBNeHMe NATN pe3oHaHCcHbIX curHanos B cnektpe AMP 1H auetunauetoHa . Onpegennte, Kakmm
NPOTOHaM OHW COOTBETCTBYIOT. 4. Icxons na npuseneHHoro crnektpa AMP 1H, yctaHoBUTE CTpoeHue
HEHACbIWEHHOro LMKIMYeckoro ketoHa. 5. CnoxHebit aconp C4H602CI2 paet B cnektpe AMP 1H
cnenywouwme curHansl (, M.4.) : 1.25 (tpunnert); 4.35 (kBagpynner); 5.95 (CUHrNeT); COOTHOWeEeHne
NHTErpanbHbIX UHTEHCUBHOCTEN curHanoB 3 : 2 : 1 COOTBETCTBEHHO. YKaxuTte cpopmyny BelwecTsa u
nainTe HeobxoOMMble NOSICHEHMS.

Tema 10. KonebartenbHble CNEKTPbl, CBA3b CO CTPYKTYPOW.

Tema 11. AneKTPOHHbIE CNEKTPbI, CBA3b CO CTPYKTYPOW.

Tema 12. dnekTpuyeckue CBOMCTBA BeLL,ECTBA U CTPOEHME ero MoJeKy .
Tema 13. MarHuMTHble CBOMCTBa Bell,eCTBa U CTPOeHUe XMMMYeCcKMX yactul,.
Tema 14. CTpoeHue n peakL,MOHHasA CNOCOOHOCTb XMMUYECKUX COeAMHEHUN.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Mpumep KoMNekcHo 3anaqn Yrnesogopod coctasa C8H8 obecueynBaeT 6poMHyto Boay, NErko
nonumepuayetcs. YO cnekTp: Makc (B rekcaHe) 244 HM (Ig € = 4.08) ; 282 HMm ( Ig € = 2.65). CnekTpbl
VK- n AMP 1H npuBegeHbl Ha pucyHke. OnpegenuTe CTPYKTYPHYIO (OOpPMyny COeAMHEHUS 1 JanTe
HeobXxoAMMble NOSACHEHUS.

TecTnpoBaHune , npmMMepHblie BOMpoOChl:

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

MpubnnxeHns N301MPOBAHHON MONEKY/bI U aKTUBHOIO KOMMNEKca Kak noaxoapbl K XxapakTepucTuke
pPeakLUMOHHOM CNOCOOHOCTM BelwecTBa Ha OCHOBE 3HAHUS CTPOEHNSI MONEKY, BO3MOXHbIX
NHTEPMEeanNaToB N akTUBHbIX KOMMNEKCOB. [1porHo3nposaHve Tuna peakumm, HarnpasneHus u
NerkocTu ee NpoTekaHns, Hanbonee BEPOSATHOrO MEXaHN3Ma, XEMO-, PETNO- 1
CcTepeoHanpasfeHHOCTM 1 T.M. HA OCHOBaHMW "3apa00BOro pacnpeneneHms”, aHeprun, CUMMeETpUnN n
cocTaBa rpaH14YHbIX MONEKYNSPHbIX opbuTanei, CTEPEOXUMUYECKNX OCOBEHHOCTEN CTPOEHUS U T.4.
lMporHosupoBaHue BNnsaHUA cpedbl. CBA3b CTPYKTYPHbIX MapaMeTpoB C XxapakTepuctmkamm
61ONOrMYeCcKo akTUBHOCT MOMEKY/T.

Tema . UToroeasi popma KOHTpons

[MpnMepHbIe BONPOCHI K 9K3aMEHY:
Mpumep buneta kK ak3ameHy no kypcy "CTpoeHune BewecTea”
bunet
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1. FeoMeTpusi MONekyn 1 napameTpbl, ONpPenensiowmne ee : MeXbsOoepHble PACCTOSAHNS, BaNleHTHblE
YrAbl, YrNbl BHYTPEHHENO BPALLEHUSI.

3aKOHOMEPHOCTY B U3MEHEHWUM 3TUX BENNYUH. MOHATMS BaHOEPBAaNbCOBbIX Y KOBANEHTHbIX
paanycoB aTOMOB.

2. dnanyeckune CBOMCTBA BELWECTBA B UX CBA3M CO CTPOEHUEM.

KoHuenuus "yepHoro swuka". lNoHATMe 0 npsMon n

obpaTHoI CTPYKTypHO 3anavye. CBS3b MaKpo- 1 MUKPO-

XapakTepucCTuK.

3. 3apava

N3omepHble coenmnHeHns A - B obweir chopmynsl C4H7OCI patoT psa
NPON3BOIHbIX : OKCMMbI, CEMMKapba3oHbl, TMApa3oHbl U UMEIOT crneayowme
cnektpbl AMP 1H (, m.4.) : A - 2.25 (cuHrnerT); 3.0 (Tpunner); 3.85
(TPWnneT); COOTHOWEHME MHTEerpanbHbIX UHTEHCUBHOCTEN CUrHanoB 3 : 2 : 2;
b - 1.65 (my6bner) ; 2.25 (cuHrnet); 4.55 (kBaLpynneT); COOTHOWEHWE
NHTeHcuBHoCTen curHanos 3 : 3 : 1; B - 0.9 (Tpunner); 2.85 (kBaopynner);
3.5 (CUHrneT); COOTHOWEHNE UHTErpanbHbIX UHTEHCUBHOCTEN CUTHANOB

3 :2:2. Ha3oeute BewecTtsa A - B 1 nainte HeobxoamMMble NOSACHEHNS

7.1. OcHOBHas nuTteparypa:

1. YUmyToBa IM.A., KypbaHranunesa A.P., KazeimoBa M.A. // YuebHO- MeToamnyYeckoe nocobuve no kypcy
"CTpoeHue BewecTtsa. HYactb 1". KazaHckuii rocyaapCTBeHHbIn yHuBepcuTeT, 2009.- 41 c.
2.YmyToBa l'. A., KypbaHranvesa A. P., KasbimoBa M. A. // YuebHo-MeToanyeckoe nocobume no Kypcy
"CtpoeHue BewecTtea". HacTtb 1. [OnekTpoHHbI pecypc], 2009.

Pexum goctyna: http://kpfu.ru/publication?p_id=28005

3. YUmyToea, .A. AcnekTbl cBsidn "CTpoeHue - peakLMoHHas CnocobHocTh": yuebHoe nocobue / . A.

YmyToBa; KasaH. (Mpusonx.) penep. yH-T, XuM. nH-1.?7KasaHb: [KazaHckuin (MprBonxckui)
doenepanbHbin yHuBepcuteT], 2010.793 c.

4.CnpotkuH O. C.9sonouns Teopun xmmmnyeckoro ctpoeHuns sewectsa A.M. bytneposa B
YHUTAPHYIO TEOPUIO CTPOEH. XUMWY. coef. (OCH. eauH. XuMumn): MoHorpagoms [SneKTpOoHHbIN pecypc]
/ O.C. CnpoTtkuH. - M.: HLL UH®PA-M, 2013 - 247c.

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

5.PeytoB, O.A. OpraHuyeckas xumnsa B 4 u.: Y.: 1: YyebHoe nocobue nns By3os / O.A.PeyTos,
A.N.Kypu, K.I'.BytnH - M.: BuHom, 2012.- 567 c.
http://e.lanbook.com/books/element.php?pl1_id=3152

6.PeytoB, O.A. OpraHunyeckas xumusi]: B 4 y.: Y.: 2: YyebHoe nocobue onsi Byzos / O.A.PeyToB,
AJ1.Kypu, K.IN.BytuH - M.: BuHom, 2012.-623 c.
http://e.lanbook.com/books/element.php?pl1_id=3153

7.PeytoB, O.A. OpraHuyeckas xmmus B 4 u.: Y.: 3: YyebHoe nocobue nns By3os / O.A.PeyTos,
AJ1.Kypu, K.N.BytnH - M.: BriHom, 2012. -543 c.
http://e.lanbook.com/books/element.php?pl1_id=3154

8.PeytoB, O.A. OpraHuyeckas xumms B 4 4.: Y.: 4: YyebHoe nocobue nns By3os / O.A.PeyTos,
AJ1.Kypu, K.IN.BytuH - M.: BuHom,2013.-722 c.
http://e.lanbook.com/books/element.php?pl1_id=3155

9.PeytoB, O.A. OpraHuyeckas xumns [TekcT]: B 4 u.: Y.: 1: YyebHoe nocobue nns By30B /
O.A.Peytos, A.J1.Kypu, K.IN.BytnH - M.: BuHom, 2013.- 567 c.

10.PeyToB, O.A. OpraHuyeckas xumus [TekcT]: B 4 u.: Y.: 2: YyebHoe nocobue ans By3os /
O.A.PeytoB, A.J1.Kypu, K.IN.BytnH - M.: BHom, 2013.-623 c.
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11.PeyToB, O.A. OpraHuyeckas xumms [TekcT]: B 4 u.: Y.: 3: YuyebHoe nocobue onsi By3o. /
O.A.PeytoB, AJ1.Kypu, K.IN.BytnH - M.: BuHom, 2013. -544 c.

12.PeyToB, O.A. OpraHuyeckas xumms [TekcT]: B 4 y.: Y.: 4: YyebHoe nocobue ons By3oB /
O.A.Peytos, A.J1.Kypu, K.IN.BytnH - M.: BriHom,2013. -458 c.

7.2. JlononHuTenbHasa nureparypa:

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

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

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

3.BeeneHune B xeMomHpopmMaTtmky. KomnbloTepHoe npeactaBneHne XMMn4ecknx CTpykTyp: yuebHoe
nocobue / T. . Mapxunpos [n op.].?KasaHb: KasaHckuit yHneepcuteT, 2013.?7173 c.

7.3. UHTEepHeT-pecypcChbl:

Dr. Richard F.W. Bader. An Introduction to the Electronic Structure of Atoms and Molecules. - :
http://www.chemistry.mcmaster.ca/esam/intro.html#Top

BeeneHue B ctepeoxmummio. MaTtepmansl Xummnyeckoro dpakynbteta MY, 2012. -
http://www.chem.msu.su/rus/teaching/djadchenko/1.html#1

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

Martepuansl Xumnyeckoro goakynobteta MI'Y, 2012. -
http://www.chem.msu.su/rus/teaching/djadchenko/1.html#1

Ceteoii YMK,Obwas xumusi, bpaTtckuii rocyHnBepcuTeT -
http://chem-bsu.narod.ru/umk_chem_webCD/Ch2/index1.htm

Crepeoxumus - http://ru.wikipedia.org/wiki
XvMmnyeckas ceasb - http://ru.wikipedia.org/wiki/

Xumnyeckas css3b 1 ctpoeHme monekyn, Ceteson YMK -
http://chem-bsu.narod.ru/umk_chem_webCD/Ch2/index1.htm

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHune gncumnnunbl "CTpoeHne BewecTsa" npeanonaraet UCNob30BaHNE CRenyoLero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

PeructpauunoHHbIin Homep 711214 DAEKTPOHHEH
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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.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

KoMnbloTepHbIii TpoeKkTop, KOLOCKOM.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 020100.62 "Xumusa" n npodunto NoaroToBkM AHanMTu4yeckas XumMns .
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Mporpamma ancumnnuubl "CTpoeHune BewwecTtsa"; 020100.62 Xumus; npodbeccop, 4.H. (npodpeccop) YmyTosa I.A.

ABTOpP(bI):

YmyToBa I.A.

" 201 __r.
PeueH3eHT(bl):

AntunuH N.C.

" 201 __r.
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