Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

Xumuyecknii MHCTUTYT uM. A.M. Bytneposa

DE
wW CEL e
+ ﬁ:f

.....

EP "4.30
Jl{) KeY)

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
Teopusi cumMMeTpUM B KOOPANHALIMOHHON XMW

HanpasneHnue nogrotosku: 04.04.01 - Xummns

Mpodounb NoaroToskn: Hedtexmmmns n katanns
KBanugoukaums BbinyCKHUKA: MarmcTp

®dopma obyyeHns: o4Hoe

S3blk 0By4eHMsI: pycCKul

"on Havana obyyeHns no obpazoBatenbHoi nporpamMme: 2016

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

Mporpammy omucuunnmHebl paspabotan(a)(n) LouUeHT, K.H. (aoueHT) WrbipnuH B.I. (Kaghenpa HeopraHUy4eckoi Xummm,
Xummnueckuin nHctutyt um. A.M. Bytneposa), Valery.Shtyrlin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-6 CNOCOBHOCTBIO MCMONb30BATh HOPMATUBHbIE NPABOBbLIE JOKYMEHTbI B CBOEW

nesTeNbHOCTU, NPOSBNSTL HACTONYNBOCTb B AOCTMXEHUN LIENN C YHETOM MOPaNbHbIX
N NPaBOBbLIX HOPM W 06s3aHHOCTENR

MK-1 CNocobHOCTbO AeMOHCTpauun obleHay4Hbix 6a30BblX 3HAHWIA eCTECTBEHHbIX Hayk,
MaTeMatmkm u MHOPMaTUKKN, MOHUMaHUE OCHOBHbIX (0aKTOB, KOHLEMNUNI,
NPWUHLMNOB TEOPWIA, CBA3AHHbIX C NPUKNAAHON MaremMatnkom 1 MHgopMaTNKomn

NnK-3 CMOCOBHOCTbIO MOHMMATb U NPUMEHSTb B UCCNELOBATENbCKON N NPUKNALHOM
[0eAaTeNbHOCTN COBPEMEHHbI MatemaTnyeckuin annapar

MK-4 CnocobHOCTbIO B COCTABE HAay4YHO-UCCNENOBaTENbCKOrO U MPOU3BOACTBEHHOIO
KONNeKTUBa pelarb 3aaaqv npodpeccnoHanbHON AeATENbHOCTY

MK-5 CMOCOBHOCTbIO KPUTUYECKM NEPEOCMbICIIMBATD HAKOMMNEHHDIN OMbIT, UBMEHSATH NPY
HEeobxoOMMOCTY BUL M XapakTep CBOEN NPOHECCUOHANBHON LeATENbHOCTU

MK-6 CMOCOBHOCTBIO OCYILECTBAATh LieNieHanpasneHHbI NouMcK MHGPOPMaLUM O HOBEMLLMX
Hay4HbIX 1 TEXHONOMMYECKMX OOCTUXEHUSAX B CETW IHTEPHET 1 13 opyrux
NCTOYHVKOB

Obyuarolpmincs, 0CBOVBLUNIA AUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

3NEMEHTbI U OMnepaLnmn TOYEYHON CUMMETPUMN, MATEMATUYECKNIA 1 (PM3NYECKNIA CMBICT HEMPUBOOUMBIX
npencTaBneHuid, cnocobbl CUCTEMATMHECKOrO NOCTPOEHNS Tabnmu, xapakTepoB Ha OCHOBE FreHepaTopoB rpynn 1
npov3BeLeHNs NOArpynn, oopMyny PasnoxeHus 1 NPou3BeLeHUS HENPUBOAMMbIX NPEACTABNEHWIA, ABOMHbIE FPYNMb
1 LBy3HA4Hble NpeacTaBneHns, anrebpanyeckyto TEOpUIO rpynn, onepawuun ¢ BEKTopamu 1 Matpuuamm,
HenpuBoAMMbIE NPEACTABNEHUS FPYMNM CUMMETPUM 1 UX OCHOBHbIE CBOMCTBA, PeAyKLMIO NPUBOAMMBIX NPEACTaBNEHWA
Mo CUMMETPUM 1 Knaccudpmkaumio TEpMOB aTOMOB M MONEKYN, Npasuia oTbopa Ans MaTpUyHbIX N1EMEHTOB,
CMMMETPUWYECKUE FpyMnbl NEPECTaHOBOK, Anarpammel KOHra, CMMMeTpUYECKUE Fpynnbl NEPECTAHOBOK C MHBEPCHEN,
caiT-CUMMETPUIO, NPOEKLIMOHHbIE OMNepaTopbl, KOHUIypPaLMOHHOE B3aUMOLENCTBME, HEMNPUBOLVMbIE
npencTaBneHns SaepHbIX CIUHOBbLIX COCTOSHWIA, aCMEKTb CUMMETPUN B MEXAHU3MAaX XMMUYECKNX PeakLmii,
BUBPOHHbIE 1 POBUBPOHHBIE ACPAEKTBI 1 UX POSb B XUMUYECKMX PEAKLIMSIX.

JonxeH ymeTb:

OPUEHTUPOBATbLCS B Tabnvuax xapakTepoB rpynn, acnektax CUMMeTPUM B TEOPUM KPUCTaNIMYeCKoro nons,
KOPPENsILMOHHbIX TABNuLax, TepMax MHOrO3NEKTPOHHbIX COCTOSIHUN, OLLEHVBATD PO/b MEX3/IEKTPOHHOIO
OTTaNKMBaHUS 1 CNMH-0POUTANBHOrO B3auMoaencTeus npu LS- u jj-ceasm, npumensite cyneprpynny WpenuHrepa,
OLleHMBaTb CBA3bIBAHUE CMMHOB saep no Knebwy-MopaaHy, HaXoouTe HENPUBOAMMbIE NPELCTABNEHNS SOEPHbIX
CMHOBBIX COCTOSIHWIA, OLLEHNBATL CBEPXTOHKOE pacluenneHune B cnektpax JlP.

JlonxeH Bnanetb:

HaBblkamy NPYMEHEHNS MOHATUIA TEOPUM CUMMETPUM K aHaNN3y ONTUYECKOA akTUBHOCTW, AMMNONbHBIX MOMEHTOB,
CTEPEOXMMUNYECKN HEXECTKMX CTPYKTYP, SKBUBANEHTHBIX aTOMOB U ANACTEPeoTONNN, SNeKTPOHHBIX, VK- 1
KP-crnekTpoB, K OTHECEHWIO 3N1EKTPOHHBIX NEPEXOO0B B CMEKTPAxX NONSPU30BAHHOMO U3Ny4eHus, rpynn CUMMETpUn
HEeXeCTKMX MONEeKy, K aHanuay afekTPOHHON CTPYKTYPbl MOMEKyN, BpallatenbHbIX COCTOsSIHUIA, cnekTpos AMP un 3I1P,
CYMMETPUN B MEXaHN3MaX XMMUYECKMX peakLnii.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:

NMPUMEHEHUS MOHATU TEOPVN CUMMETPWM K aHaNM3y ONTUHECKOW aKTUBHOCTU, OU-MONbHLIX MOMEHTOB,
CTEPEOXUMUNYECKM HEXECTKMX CTPYKTYP, 9KBUBANEHTHbIX aTOMOB 1 AUACTE-Pe0ToNnU, 3NeKTPoHHbIX, VK- 1
KP-cnekTpoB, K OTHECEHMIO 3NEKTPOHHBIX MEPEXOLI0B B CMEK-Tpax NoONspr30BaHHOro N3ny4YeHust, rpynmn CUMMEeTpum
HEXECTKMX MONEKY, K aHanmay 3neKTPOHHON CTPYKTYPbl MOMEKYS, BpalaTeNbHbIX COCTOsIHUIA, cnekTpoB AMP n 3I1P,
CMMMETPVN B MEXAHN3MaX XUMUYECKUX peakuuii.
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtodeHa B pasgen "B1.B.[1B.2 ducunnnuHel (Mogynun)" 0CHOBHOM NPOMPECCMOHANbHO
obpaszoBatenbHoi nporpammel 04.04.01 "Xumust (Hedotexmummst n katanma)" n 0THOCMTCS K AUCLMMAMHAM NO BbIGOpPY.
OceauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6bem gucuMnInHbI (MOAYNs) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4yncne nekuun - 0 yaca(os), npakTnieckne 3aHaTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 44 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMAUHBIL: 3a4eT B 3 cemecTpe.

4. CopepxaHue AUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,

Pa3penbl oucuMnauHbl / MX TPYyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
flexumu 3aHATUS paboTbl

Tema 1. lNoHATME CMMMETpUN B
dpunocodnn N ecTecTBO3HaAHUM.
"eomeTpuryecknii NOAX0L K TEOPUM
cMMMeTpun. ToYeuHas CUMMETPUS.
1. [MiHBepcma. OTpaxeHne B NNOCKOCTK 3 0 2 0 2
cummeTpun. CoBCTBEHHOE BpaLleHme
BOKPYF OCU CUMMETPUMU.
HecobcTBeHHOE BpalueHue.
ToxpaecTBeHHoe NpeobpasoBaHme.

Tema 2. loHATME O TOYEUHbIX
rpynnax cummetpun. Cnctemsl
0603HaYeHNiA TOHEYHbIX rPynn Mo
WeHdnucy n NepmaHy-MoreHy.
2. [HeTblpe TMNa TO4eYHbIX rpynn: 1) 3 0 2 0 2
C1,CS, Ci; 2) Cn, Sn, Cnv, Cnh; 3)
Dn, Dnh, Dnd; 4) Td, Th, T; Oh, O; Ih,
I. OcobeHHOCTU HENPEPDLIBHBIX
TOYEYHbIX rpynn cllv, Dlh u Rh(3).

Tewma 3. Anroputm onpegenexHus
TOYEYHOW rpynnbl CUMMETPUN
monekyn. Kputepuin ontnyeckom
akTmeHoCTW. ONTnyeckas akTMBHOCTb
KOMMNEeKCoB. Tunbl cUMMETPUM

3. |Monekyn, obnagarowmx OUnobHbIM 3 0 2 0 2
MOMEHTOM. OKBMBANEHTHbIE aTOMbI.
CTepeoxmmMmnyeckn HexecTkue
CTPYKTYPbl KOMMIEKCOB.
IwracTtepeotonus.

CrpaHnua 4 13 16.




Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 4. AHTUCMMMeTPUS. CuMmeTpus
1 DNCCUMMETPMS B MPUPOIE U
nckyccree. PeweHne 3a0ay ¢
NPVUMEHEHNEM FEOMETPMNYECKOrO
noaxona Kk Teopun CUMMETPUN.
Anrebpanyecknii NoAXoL K Teopum
cummeTpun. Komnoauuns
4 (npounsseneHne) onepaunii 3 0 5 0
" |cummeTpurmn. OCHOBHbIE CBOICTBA
mMaremartumyeckow rpynnbl. [Nprumepsi
rpynn. Tabnuua yMHOXeHWs ans
rpynnel. Mogrpynnel, LAKANYECKME U
abenesbl rpynnbl. MNpeobpazosaHue
nopobus (onepaunst ConpsiXeHus).
Knaccbl conpsixXeHHbIX 3N1EMEHTOB.

Tema 5. eHepatopbl rpynnbi.
MpsiMble 1 nonynpsiMble
nponseeneHus rpynn. Onepauun Han
BekTopamu. CkanspHoe
nNpon3BeneHNe BEKTOPOB. basncHble
BEKTOpbI. BekTop-cTonbeL,
BEKTOP-CTPOKA, TPAHCMOHMPOBAHHBIA
1 obpatHbIii BekTop. Onepaunmn Hag
matpuuamn. CkanspHoe
nNpovn3BefeHNe MaTpuL. XapakTep
(cnen) matpuupl. KBagpartHble,
eauHNYHble, 0bpaTHble,
TPaHCMNOHVMPOBAHHLIE,
5. [93PMUTOBO-COMpSXEHHbIE 1

" lyHMTapHble MaTpuLbl
MpeobpazoBaHne nonobus ans
matpuu. Matpuubl npeobpasoBaHnii
ONna onepaunin CUMMeTpUN.
OTobpaxeHuns, 30- 1 FOMOMOPGU3M.
HenpuBoaoumble NnpeacTaBneHns n nx
OCHOBHbIe cBOWcTBa. Tabnmupl
XapakTepoB rpynn. Henpusoammbie
npeactaenexus rpynn C2 n C3.
Pa3nennmo-BbIpoXaeHHbIE
KOMMIEKCHO-COMPSAXEHHbIE
npencTaBneHns u nx 6asncHole
pyHKUMN.

Tema 6. Henpusoanmble
npeacrtasneHuns rpynnsl C2v.
OnpepeneHve nponaseneHns
HEeNpUBOAMMbIX MPEnCTaBNEHNIA.
Tabnuupl Kann. duaunyeckuii cMbicn
HenpMBOAMMbIX MPeACTaBNEeHUA Ha
6. [npuMepe Monekynbl Boabl. Cnocobbl 3 0 2 0 2
CMCTEMATMNYECKOro NOCTPOEHMS
Tabnuu xapakTepoB Ha OCHOBE
reHepaTopoB rpynn 1 Npom3seneHns
nogrpynn. Tabnuubl xapakTepos
TOYEYHbIX Fpynn 1 0603HaYEHNS
npeacrtaesneHnn no MannvkeHy.

KETPOHHBH
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

Tema 7. TepMbl MHOFO3MEKTPOHHbIX
COCTOSiHWI. Henpueoanmble
npeacTaBneHns rpynn Clv, bllh n
TEePMbIl IMHENHbBIX MONEKYIT.
MeXanekTpoHHOEe oTTankmeaHue u
cnuH-opbuTanbHoe B3aMMoaencTeme
- [pm LS- n jj-cBa31. ATOMHbIE TEPMDI.

" |PacwenneHve nop genicTemem
CNUH-opbrTanbHOro B3aMMoAencTBns
TEPMOB C LIENI0YNCNEHHbIMM
3Ha4veHusMn J. PacwenneHne TepMos
C nonyuenbiMK 3HaYeHnaIMu J.
JBoiHble rpynnbl U ABY3HAYHbIE
npencTaBneHuns.

Tema 8. PacwenneHune Tepmos
KoHdourypaumm d2 (LenoYncneHHole
J) B cnabom 1 cunbHOM
KpWCTanIM4ECKMNX NoNisix CUMMETPUA
Oh. OnpepneneHne cnMHOBOM
MYNbTUNNETHOCTU COCTOSHUIA
METOJIOM CHUXEHUS CUMMETPUN.
Jwnarpammbl TaHabe-CyraHo.

8 PacwenneHve Tepmos

" |KoHdburypauun d7 (nonyuensie J) B
cnabom 1 CUbHOM OKTasapUyecKmx
nonsx. ANEKTPOHHbIE CMEKTPbI
KOMMNIEKCOB NEPEXOIHbIX
d-metannos. Ounarpammbl Oprena ons
cnyyaes D- n F-TepMoB OCHOBHOro
COCTOSIHUS B KPUCTANNYECKUX MONSAX
cummeTtpun Oh un Td.

Tema 9. Npasuna ot6opa ons
MaTpUYHbIX 3/IEMEHTOB.
MHTEHCMBHOCTb ANEKTPOHHbIX
9. |[nepexonos. McTO4HMKM
NHTEHCUBHOCTN 3anpeLleHHbIX
nepexonos. OTHeCEHWE 3NEeKTPOHHbBIX
NepexonoB B CrekTpax
nonsapu30oBaHHOro U3ny4yeHns

Tema 10. Knaccudpmkauns
konebaHwWi No TMnam CUMMETPUN.
MpaBuna oT6opa ons NornoweHns
N3NY4YEeHNS MONEKYNSAPHBIMU
10 konebaHuamu. OnpegenexHve Tmna
‘lcummeTpumn n yncna konebanwi,
akTmeHbIx B VK- n KP-cnekTpax.
PeweHve 3apay ¢ npyMeHeHneM
anrebpanyeckoro noaxona K Teopum
CcUMMETpUn

Tema 11. HekoTopble cneunanbHbie
rpynnbl. CumMmeTpuryeckas rpynna
nepectaHosok. Odunarpammbl KOHra.
CuMmmMmeTpuyeckre rpynnbl
11.[nepecTaHoBOK C MHBEPCKER (rpynnbl 3 0 2 0 6
JToHre-XurruHca). ['pynnbl
CYMMETPUN HEXECTKNX MONEKyn.
W3oonHamnyeckue onepaumm.
Cyneprpynna WpeguHrepa.

KETPOHHBH
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUA pab6orthbl

Tema 12. KeaHTOBas MexaHuka u

9NEeKTPOHHAs CTPYKTypa MOeKyn.

MonekynsipHble opbutanu kak JIKAO.

Caint-cummeTtpus n cummetpus MO.
12 MmbpnamsoBaHHbIe opbutanu. 3 0 5 0 6

‘[MpoekumoHHbIe onepaTopbl u MO
JIKAO. BonHoBble hyHKLMN MeTOAA
BaNIEHTHbIX CBSA3EN.
KoHopurypaumnoHHoe
B3aVMOLeNcTBume.

Tema 13. BpawartenbHble u saepHble
CMWHOBbIE COCTOSIHMS.
BpawaTenbHble BONHOBbIE PYHKLINN.
Mpasuna ot6opa. VIHTEHCUBHOCTL
BpallatenbHbIX Nepexonos.
13.|CBs3biBAHNE CNNHOB S4€ep MO 3 0 2 0 6
Knebwy-lopnaHy. Henprsoanmblie
npeacTaBneHns SaepHbIX CIMHOBLIX
COCTOSIHUIA 1 cnekTpbl AMP.
CBepxTOHKOE pacluenneHne B
cnektpax 9lP.

Tema 14. AcnekTbl CUMMETPUM B
MEeXaHn3Max XMMU4eCKNx peakLmnii.
AHanns cummetpun. MNpasuna
oTbopa. SNeKTpoLmMKInieckme
peakummn. Peakumm
14.|unknonpucoeanHeHmns. Peakuun 3 0 2 0 2
neperpynnupoBku n
aNMMUHNpoBaHus. CTpyKTypHas
HEXECTKOCTb, BUBPOHHbIE U
POBUBPOHHbIE 3CDCDEKTLI 1 UX PONb B
XUMUNYECKUX peakLmsX.

Ntoro 0 28 0 44

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tewma 1. NMoHsATME cMMMeTpUM B counocodoumn 1 ecTecCTBo3HaHUU. TeoMeTpUYECKUM Noaxon K TeOpum CUMMETPUM.
ToueuHas cummMeTpus. UHBepcus. OTpaxeHue B NNOCKOCTU cuMmeTpun. Co6CTBEHHOE BpallLleHUe BOKPYr ocu
cummeTpun. HecobcTBeHHOoe BpaueHue. ToxaecTBeHHoe Npeobpa3oBaHue.

MoHsTME CUMMETPUM B OUNOCOOUM U eCTECTBO3HAHWU. [lelyKTUBHO-aKCMOMAaTUYECKNA METOL B TEOPUUN CUMMETPUM.
"eomeTpryeckmii nooxon K Teopun cummetpumn. OnpeneneHre TouedHon cummetpumn. Onepaumm n aNeMeHThI
cummeTpun. CobCTBEHHOE BpaLeHNe BOKPYr OCU CUMMETPIU, NMOPSAOK OCKU BpalleHust. MNpasuna opreHTaumm Monekyn
OTHOCUTENBHO CUCTEMbI KoopAuHAT. OTpaxeHue B NNOCKOCT! CUMMETPUK, Npeobpa3oBaHme KoopavHaT npwu
OTPaxXeHun B MNOCKOCTW cuM-MeTpun. HecobcTBEHHOE BpalleHue, KONMYECTBO onepauuii HeCOBCTBEHHOrO BpalleHus!
NPV HEYETHOM 1 YETHOM MopsiaKe ocu nosopoTa. ViHBepcus, npeobpasoBaHrie KOOPAMHAT Npy onepaLy UHBEPCUN.
ToxaecTBeHHOe Npeobpas3oBaHmMe (onepauuns UOEHTUHHOCTU), POPMAabHbIV U COAEePXaTeNbHbIV CMbICT ornepauum
WOEHTUYHOCTM.

Tema 2. MoHATME O TOYEYHbIX rpynnax cMuMMeTpumn. CucteMbl 0603Ha4YeHM TodeuHbIX rpynn no LeHdnucy m
FepmaHy-MoreHy. YeTbipe Tvna TodeuHbix rpynn: 1) C1,CS, Ci; 2) Cn, Sn, Cnv, Cnh; 3) Dn, Dnh, Dnd; 4) Td, Th, T;
Oh, O; Ih, I. Oco6eHHOCTU HenpepbIBHbIX ToueuHbIx rpynn Cl v, DI h n Rh(3).

OnpeneneHne TodeyHon rpynnbl. CucteMbl 0603HaYeHUA ToueyHbIx rpynn WeHndgonuca n MepmaHa-MoreHa
(MexpyHapogHas). YeTtbipe Tuna TodedHbix rpynn: 1) npocteiiwme rpynnsl - C1,CS, Ci; 2) unknnyeckue rpynnsl - Cn,
Sn, Cnv, Cnh; 3) anagpwueckune rpynnsl - Dn, Dnh, Dnd; 4) Td, Th, T; Oh, O (kybuyeckue rpynnbl); lh, I. NpaBunbHble
MHOrorpaHHuku (tTena lNMnartoHa). Mpumepbl MONEKYN, OTHOCALWMXCA K Pa3NMYHbIM rpynnaM CUMMETPUX, U KONMYECTBO
onepa nin CVIMMeTpI/II/I B 3TWX rpynnax. ApxuMenoBbl 1 katanaHoBbl Tena. OCob6eHHOCTU HEMPEPBIBHLIX TOYEYHbLIX Py
cllv, bllh un Rh(3). NapameTtpuyeckune rpynnol Jn.

Tema 3. AnropuTtm onpeaeneHUs TOYEYHOW rpynrnbl CUMMeTPUU Monekyn. Kputepuim onTMyeckom akTMBHOCTM.
OnTuyeckasi akTMBHOCTb KOMMNEKcoB. TUMbl CMMMETPUU MONeKyn, o6nanaroLLmx UNnosibHbIM MOMEHTOM.
OkBMBaneHTHbIe aToMbl. CTepeoXuMu4eckmn HeXXxecTkue CTPyKTypbl KoMmnnekcos. [lnacrtepeortonus.
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AnroputMm onpeneneHns TO4eYHON rpynnbl CAMMETPUM MONEKYI, MPUMEHEHNE anropmuTMa K OTHECEHNIO CUMMETPUN
COHOBUNYEBbIX KOMMNEKCHBIX coeanHeHniA. CTporuin KpUTeprii ONTUYECKON akTUBHOCTU MONEKY, rPyMMbl CUMMETPUN
onTUYeckn akTneHbIx Monekyn ? C1, Cn, Dn, O, |, R(3). OnTnyeckas akTMBHOCTb KOMMNEKCOB. [ pynnbl cumMmMeTpurm
Monekyn, obnafatwowmx aunonbHbiM MoMeHTOM ? C1, CS, Cn, Cnv u Ceov. OKBMBaNEHTHbIE aTOMbI. [TpMMeEpbl OTHECEHMS
CYMMETPUN MONE-Ky/ Ha OCHOBE OMNPEeLEeNeHns Yicna aKBUBaNeHTHbIX aTOMOB crnekTpanbHbiMu MeTogamu: [VOF5]3-,
[Ni(CN)5]3-, [Mo(CN)8]3-, NiL4. CTepeoxuMmyeckmn HeXeCcTKne CTPYKTypbl KOMMAEKCOB. IpUHLMN OTHOCUTENBHOCTM K
cpencTeam HabnoneHus. VI30XpOHHOCTb, AnacTepeoTonms U NPOXMpPanbHOCTb (Ha npuMepax coeauHermin: H3C-CH2CI,
ABDC-CH2CI n (CH3)2CH-CH(NH2)COOH).

Tema 4. AHTUCMMMeTPUSA. CUMMeTPUS 1 OUCCUMMETPUS B Npupoae U uckyccree. PelleHve 3apad ¢
NpUMeHEeHUeM reoMeTpUYeCcKoro Noaxoaa K Teopum cummeTpuun. Anrebpavyeckui noaxon K Teopuu CUMMETpUN.
KoMnosunuuns (nponsseneHue) onepauun cummetpun. OCHOBHble CBOMCTBa MaTeMaTuyeckon rpynnsbl. MpumMepsbl
rpynn. Tabnuua yMHOXeHUs ans rpynnbl. Moarpynnel, umknuyeckue v abenessbl rpynnbl. NMpeobpa3soBaHue
nopo6us (onepauuns conpsixeHust). Knaccbl cConpsiXeHHbIX 3/1IEMEHTOB.

OnpepeneHne To4eyHomn rpynnsbl No cuctemam Lerndgnuca u N'epmaHa-MoreHa, Hanmums onNTUHECKO akTMBHOCTM,
OMMONbHOrO MOMEHTA Y YNCNa HESKBMBANEHTHbBIX aTOMOB Y PasnnU4yHbIX MONEKYN HA OCHOBE BBEOEHHbIX anropuTMOB.
AHanuMs cuMmMeTpun N PU3NKO-XMMNYECKMX CBONCTB MONEKYN UCKaXEHHON TEeTPasapuyeckom 1 oKTasapnyeckon
cMMMeTpun. PaccMoTpeHre CUMMETPUN U (PU3UKO-XMMUYECKMX CBONCTB KOHGIOPMEPOB. MNMoHsATHe 0606LWeHHOM
cummeTpun. Onepa-ums aHTUCUMMETPUK. [pynnbl aHTUCUMMETPUM (MArHWUTHbIE UK WYBHUKOBCKME rpynnbl). MNpu-Mepsl
TOYEYHbIX rpynn aHTucuMmeTpun: 17, 2?/m?, 47, 327. LiBeTHble (6enosckue) rpynnel. Anrebpanyeckuii Noaxom K Teopum
cummeTpun. Komnosuums (nponseeaeHne) onepaunii cuM-meTpun. I'pynnbl ¢ KOMMYTUPYOWMMK onepaunsaMm (abenessbl)
1 HEKOMMYTMPYHOWMMU onepa-umsamn (Heabenesnbl). MNprumepbl NpousseneHus onepaunii B rpynnax C2v (monekyna H20)
n D3h (monekyna BF3). MatemaTnyeckoe onpenenexve rpynnbl. N3 nctopun ctaHosneHns teopum rpynn (3. Manya ? K.
XopaaH ? @. KneitH ? C. Jln). YeTblpe OCHOBHbLIX CBONCTBA MateMaTnye-ckow rpynnbi: 1) KOMNO3numus niobbix ABYX
SM1EMEHTOB rPyMbl AAeT 3NEMEHT, TaKXe NpuHaane-xXxalluii 4aHHOM rpynne (YCnoBme 3aMKHYTOCTW); 2) Ans nobbix
3NEeMEHTOB rPynnbl BbIMOMHAETCS acCOUMATUBHBIA 3aKOH (rpynnoBble CBOMCTBA); 3) CYLeCTBYEeT €ANHCTBEHHbIN
€OVHUYHbIN ane-MeHT (E), KoMMyTUpytowmii ¢ ntiobbiM ApYriM 3NeMEHTOM rpynnbl U AAOWUiA B NPON3BEAEHUN C HUM 3TOT
Xe aneMeHT; 4) onsa kaxnoro anemeHTa rpynnsl (A) cylwecTyeT obpaTHblii eMy ane-MeHT (A-1), KOMMYTUPYIOWWIA C HAM 1
JaoWnil B NPOM3BEAEHNMN C HAM €IMHWNYHBIA aneMeHT. Mpumepsbl rpynn. Tabnuua yMHOXeHUs ans rpynnsl. CBONCTBA
TabnuLbl yMHOXeHWS ans rpyn-nol. MocTpoeHne Tabnumupl YMHOXEHUS ofis abCcTpakTHOW rpynnbl U3 Tpex aneMeHToB ? E,
A n B. Mogarpynnel, Luknudeckue rpynnsl. MpeobpasoBaHre nonobus (onepaums conpsixexus). Tpu cBolicTBa
onepauun conpsixxeHust: 1) Kax bl 3NEMEHT rPynbl CONPSIXEH caM C COBOIA; 2) ecnu aneMeHT A CONPsIXeH ¢
anemeHTOM B, T0 1 B conpsxeH ¢ A; 3) ecnu anemeHT A conpsaxeH ¢ anemeHtamu B n C, 10 B n C conpsixxeHbl Mmexay
coboii. Knaccbl conpsixxeHHbix anemeHToB. Knaccudpmkaums anemeHToB rpynnsl C3v.

Tema 5. M'eHepaTopb! rpynnbl. MpsiMble U NonynpsiMbie NpousseaeHus rpynmn. Onepauun Hag BEKTOpaMu.
CkansipHoe npou3BeneHue BEKTOpoB. BaancHblie BekTopbl. BekTop-cTON6GEL, BEKTOP-CTPOKA,
TPaHCNOHMPOBaHHbIN U 06paTHbIA BeKTOp. Onepauun Hap, matpuuamu. CkansipHoe NpouseBeneHue maTpul,.
XapakTtep (cnen) matpuubl. KBagpatHble, eAMHNYHbIe, 06paTHble, TPAHCMOHUPOBaHHbIE,
3PMUTOBO-CONPSIKEHHbIE U YHUTapHbIe MaTpuubl Mpeobpa3zosaHue nopobus ans matpuu,. Matpuus
npeobpa3oBaHuin ois onepauun cummeTpumn. OTobpaxeHus, uso- u romomopchusm. Henpusogumole
npencTaBneHns U MX OCHOBHbIe CBOMCTBa. Tabnuubl xapakTepoB rpynn. HenpueoauMeie npencraBneHUs rpynn
C2 un C3. Pa3penmmo-BbIpOXOeHHbIE KOMMIEKCHO-COMNpPsiXeHHble NpeacTaB/ieHnusi U X 6asncHble hyHKLUW.

"eHepartopbl rpynnsl. Mpumep noctpoeHms rpynnbl C3v Ha ocHoBe reHepaTtopoB C3 n ov. MNMpsamble 1 nonynpsmble
npounssegeHuns rpynn. Mpumep noctpoenns rpynnbl C3v Ha ocHose noarpynn C3 n CS. MNpasble 1 neBble CMEXHble
Knaccbl aneMeHToB. IHBapuaHTHble noarpynnsl. Tabnuua nepapxmm To4eYHbIX Py, 3anvMcaHHbIX Yepes reHepaTopbl 1
npou3seaeHns He3aBnCKMbIX noarpynn. dopmanbHO-MaTeMaTN4YeCcKnin annapart Teopun cummetpun. OnpegeneHvne
TEH30pa KakK ynopsao4eHHO CUCTEMbl (PYHKUMIA OT KoopamHat Toukmn. PaHr teH3opa. Onepauun Hag sektopamu: 1)
CNOXeHune; 2) YMHOXEHME Ha ckansap; 3) ckanspHoe nponsBeneHne BeKTOPOB; 4) TEH30pHOE (MPSAMOoe) Npon3BeneHne
BEKTOPOB. BasuncHble BekTOpbl. BekTop-cTonbew, BEKTOP-CTPOKA, TPAHCMOHMPOBAHHbIN 1 0BpaTHbI BekTop. Onepaunu
Han matpuuamm: 1) CnoxeHue; 2) yMHOXEHME MaTpuLbl Ha cKansap; 3) ckanspHoe Npov3seaeHne Matpul; 4) TEH30pHOE
(NpsiMoe) nponsBeneHne MaTpul. XapakTep (cnen) matpuubl. KBagpaTHble, eAnHNYHbIE 1 0BpaTHbIE MaTPULLbI,
TPAHCMOHMPOBAHHBIE, 3PMUTOBO-COMPSIXXEHHBIE U YHUTapHble MaTpuubl. OB03HAYEHNE eANHNYHON MaTPULLbl CMBONOM
KpoHekepa. MpeobpasosaHre nonobus nns matpul. MNpuMep npeobpasoBaHuns Nnofobus ¢ MOMOLLbIO BEKTO-POB U
MaTpuL Npv NOBOPOTE CUCTEMBbI KoopamHaT. MaTtpuubl npeobpasoBaHuii ons onepauuii cummetpumn. Matpuua nosopota
B TPEXMEPHOM NPOCTPAHCTBE, YHUTAPHOCTb MaTpMLbl MOBOPO-Ta. MaTpuLbl npeobpasoBaHuii AN BCEX BBEAEHHbIX
reHepaTopoB TOYEYHbIX rPYNn cuMMeTpun. OTobpakeHns, n30- U romomMopcpnaM. OnpeaeneHue NpeacTaBneHNs
rpynnbl. OnpeneneHve He-NpuBOAMMOro nNpeacTasneHns rpynnbl. Tpy rnaBHbIX CBOMCTBA HENPUBOANMbIX
npeacTasneHnin: 1) YNCno HeNpMBOAUMbIX MPEACTABNEHWIA FPYNnbl PABHO YACNY ee KNaccoB; 2) CyMMa KBaapaTos
pa3MepHOCTEN HENPUBOAMMbIX NPELACTaBNEHWIA paBHa NOPSAKY rpynnbl; 3) eCnv HenprBoAMMbIE NPeACTaBNeHNs
rpynnbl OOHOMEPHbI, TO OHM camy 06pazytoT rpynny. Tabnuubl xapakTepos rpynn. Henpuesoaumele npeacTaBneHns
rpynn G2 n C3.

Tema 6. HenpusoauMble npeacrasneHns rpynnsl C2v. OnpeneneHve nponseeneHUst HeNPUBOAUMbIX
npepcraBneHui. Tabnuubl Kanu. duanyeckuin CMbICN HENPUBOAUMBIX NPeACTaB/IeHUI Ha NpUMepe MoneKkynbl
BoAbl. Cnocobbl cMcTeMaTtMyeckoro NoCTPoeHusi Tabnuy, xapakTepoB Ha OCHOBe reHepaTopoB rPynm u
npousseneHus noarpynn. Tabnuubl xapakTepoB TOYEUYHbIX FPYNM U 0603HauYeHUs NpeAcTaBneHu No
MannukeHy.
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Henpwvsoaumbie npeactaeneHus rpynnsl C2v. OnpeneneHne nponsseneHns HENPUBOANMbIX NPeacTaBneHunii (¢
npvmMepom ang rpynnel C2v). 3agaHne HENPUBOAMMbIX NPEACTAaBNEHNI B NPOCTPAHCTBE OPTOrOHaNbHbIX OYHKLNNA.
Tabnuubl Kann. PaamMepHOCTb HENPYBOAMMBIX NPEACTABNEHNA B PA3NIMYHbIX TOUEYHbIX Fpymnnax u nx 06o3HaveHme.
DU3nYecKnii CMbICI HENPUBOAMUMBIX NMPEACTABNEHWIA HA NpUMepe Monekynbl BoLbl. Npeobpa3oBaHne BEKTOPOB
TPaHCNSLMN N KOMMNOHEHT BEKTOPA YINIOBOr0 MOMEHTA Npu onepauunsx cuMmeTpum rpynnsl C2v. Cnocobbl
CMCTEMATMYECKOro NOCTPOEHMS TabnuL XxapakTepoB HA OCHOBE reHepaTopPOB rpynn 1 NPOU3BELEHMS NOArPyNn
(Npumepbl nocTpoeHus Tabnuu, ansa rpynn C2v n C3v). Tabnuubl XapakTepoB TOYEUHbIX Fpynn U 0603HaYEHUs
npeancTasneHmnin. Kpatkuii BapraHT Tabnuu xapakTepoB HENMPUBOAMMBIX NPeACTaBNeHUiA (M3 kypca JlaHpay-/ndwumua).
MocTpoeHne HenpmBoauMbIX NpeacTtasnexmin rpynnel D3d Ha ocHoBe nponseenerHns noarpynn D3 u Ci. Teopema 3.11.
BurHepa: peweHus ypasHeHus LLpeanHrepa onpenensioT MHOXECTBO HENPUBO-ANMbIX NPeAcTaBNeHNA B MPOCTPaHCTBe
OYHKUWRA, 3a0aHHbIX 3TUMU pelleHnsMn. KBaHTOBas MexaHuka Kak douaundeckas nHreprnpeTtaums Teopumn CUMMeTpum
(Teopuu rpynn). Knaccmdprkaums TepMoB CBOGOAHOro atoma, oM3nyYeckuii CMbIC HEMPUBOAMMbIX NPeLCTaBNEHNI
rpynnbl Rh(3) n 0603Ha4eHnst ux 6as3ncHbIx OYHKLUMA. ACNEKTbI CUMMETPUN B TEOPWU KPUCTANINIMYECKOrO NONS.
Penykuns npencrtasnenunin Du(1) n Dg(2) rpynnel Rh(3) B kpuctannuueckux nonsx cummetpun Td, O n Oh. Pegykuns
Henpusoammoro npeactaenexHmsa T2 (F2) rpynnel Td kK HenpuBoguMbimM npeactas-neHusm rpynn C3v n C2v.
KoppensiunoHHble Tabnuubl. PaclienneHne 0gHO3NeKTPOHHbIX d-opbuTtanei B KpUCTANIMYECKMX NOASX PasnuyHOA
cummeTpun. MNpUHLMNBLI MHBEPCUW SHEPTeTUYECKUX YPOBHEN AN OKTasapuU4eckoro 1 TeTpasapudeckoro nonew u ans
[ONOMHUTENbHBIX KOH-ourypaumia dn n d10-n.

Tema 7. TepMbl MHOrO3NEKTPOHHbIX COCTOSIHUNA. Henpusoaumble npeactasneHus rpynn Cl v, DI h u tepmbl
NnuHenHbIX monekyn. MexanekTpoHHOe OTTaNKMuBaHUe U CNUH-opbuTanbHoe B3aumopencTeme npm LS- um jj-ceasum.
ATOMHble TepMbl. PacuienneHve non, AercTBMeM CNUH-OpOUTaNbLHOro B3auMOLENCTBUS TEPMOB C
LLlelouncneHHbIMU 3Ha4YeHusiMn J. PacluenneHne TepMoB € NosnyuenbiMy 3HayeHnaMu J. [1BorHbIe rpynnbl U
[ABY3HauyHble npeancraBneHus.

Cnocobbl penyKumMu NPMBOLMMBIX NPEnCTaBNEHUIA. BEKTOPbLI-CTPOKU HEMPUBOAUMbIX NPELCTABNEHU KaK MHOXECTBO
B3aMMHO-OPTOroHanbHbIX YHKUMIA. PopMyna pasnoxeHus, KpaTtHOCTb BXOXAEHMS HEMPMBOAUMOrO NPeacTaBneHns B
npusoaumoe. Penykumns npovnsseneHUs HENPUBOLMMbIX NpeacTaeneHnii E1xE2 rpynnel D6 MmeTogom nogbopa 1 no
dopmyne pasnoxeHuns. Peoykuun npovnsseneHnin HENPUBOAMMbIX NPEACTaBAEHUIA TOYEYHbIX FPYMM C NOMOLLBIO MPaBun
n3MeHeHus 0603Ha-4eHnin MannmkeHa. MaTpuubl npeobpa3oBaHmnii 1 HENPUBOLMMbIE MPEACTABNEHNS TPYNN CUMMETPUN
R(3) n Rh(3). MaTtpurua noBopoTa Npou3BoNbHOMO nopsiaka n ee 6asncHble OyHKLUM (OLHOPOLHbIE OPTOrOHANbHbBIE
NOMMHOMbI, MPUCOEANHEHHbIE NONMHOMBI Jlexanapa). MNpovnsseneHns HenpreoaMMbIX NpeactasneHuin rpynn R(3) u
Rh(3), dpopmyna Knebwa-IopaaHa. Henpueoammble npeactaBneHns rpynn Cllv, bhn TepPMbl IMHENHbIX MONEKYN,
0603HaYeHNs1 HENPW-BOANMbIX NMPELCTABMAEHUA U MX 6A3UCHBIX (PYHKLINIA, 3aUMCTBOBAHHbIE 13 aTOMHOW CMEKTPOCKONUN.
KoHuenuus o-, 1-, - 1 opyrux MonekynspHbix opbutanei. TepMbl MHOrO3NEKTPOHHbIX COCTOSIHWMA NIMHERHbBIX MONEKYN:
BblpaXXeHue NOMHON MONEKYNSAPHON BOMHOBOW (OYHKLUMM (M ee NpeacTaBneHns) B BUAe NponsBeneHns
OAHO3NEKTPOHHbIX BOMHOBbLIX (PYHKUMIA (M MX HENMPUBOAMMbIX NPEACTABNEHWA); pa3noxXeHne npeacTaBneHunst NonHOMN
MOMNEKYNSPHON BONHOBOM (OYHKLMW B ClyHae 3aMKHYTbIX Y OTKPbITbIX 31EKTPOHHbBIX 060M04€EK; NPMMeEpPbl TEPMOB MOMEKY
H2 nO2. AToOMHble TEPMbl MHOTO-3NEKTPOHHbIX COCTOSIHUIA. YYeT B MONHOM rpynne CUMMeTPUKU atoma rpynmnbl
nepectaHoBok S(n), npuHumn Maynu. MexanekTpoHHOe oTTaNkMBaHue 1 cnuH-opbuTanbHoe B3ammoaencTeme npu LS-
U jj-cBsi3n. PaclenneHne TepMoB NoA AeACTBUEM MEXSNEKTPOHHOIO OTTaNnknBaHus, 0603HaYEHNS aTOMHbIX TEPMOB U
NPVHUMMbLI ONpeaeneHns nx MynbTunnetTHocTu. TepM KoHdurypaumm d1. PaclwenneHvne non nencrenem
CNVH-0pbVTaNbHOrO B3aMMOLENCTBUS aTOMHbIX TEPMOB C LLENOYUCNEHHBIMW 3Ha4YeHMsAMU J. TepMbl KOHGpMrypaumm d2.
PacuenneHve aToMHbIX TEPMOB C NonyLenbiMi 3HadeHnsamn J. [1BoiHbIe rpynnbl U ABy3Ha4YHble NpencTasneHns. TepMbl
KoHGourypaumn d3 n d7.

Tema 8. PacwenneHue TepmoB KoHdourypauum d2 (LenodyncneHHsole J) B cnabom u CMNbHOM KpUCTann4yeckmnx
nonsix cummeTpum Oh. OnpeneneHne CIMHOBOWN MYNbTUMNETHOCTU COCTOSIHUA METOAOM CHUXEHUS CUMMETPUMN.
Ouarpammbl TaHabe-CyraHo. PaclienneHune TepMoB KoHcpurypauum d7 (nonyuenble J) B cnabom n CUIbHOM
OKTasapuyeckux nonsix. ANeKTpoHHble CNEKTPbl KOMMIEKCOB nepexoaHbix d-metannos. Ouarpammbl Oprena aons
cny4yaes D- u F-TepMOB OCHOBHOr0 COCTOSIHUSI B KpUCTannnyeckux nonsix cummetpuu Oh u Td.

PacuenneHne TepMoB KoHpurypauum d2 (uenovmcneHHsle J) B cnaboM 1 CUNbHOM KPUCTaNNNYeCKMX NoNsiX CUMMETpUn
Oh. OnpepneneHne CNMHOBOW MyNbTUMNETHOCTM COCTOSIHUIA METOAOM CHUXEHNS cuMMeTpuin. [NpuHUMnbl kKoppenauum
TEPMOB cNaboro 1 CMILHOIro KpUCTanIM4eckunx nonei: 1) Bce CocTosiHMS cnaboro nonsi KOPPenupytoT C COCTOSHUAMU
CUNbHOrO MONS TOW X€E CUMMETPUN N TON XE MYNbTUMAETHOCTU; 2) C UISBMEHEHNEM CUMbI KPUCTANINYECKOro Nons
CO-CTOSIHMSI C 0MHAKOBOW CUMMETpUEl U MyNbTUNNETHOCTBIO He nepecekatoTcs. Juarpammbel TaHa-6e-CyraHo (npumep
Ons KoHgourypaumm d5). PacwenneHne TepmMoB KoHgourypauum d7 (nonyue-noie J) B cnabom 1 CUNbHOM OKTasapuyeckumx
nonsix. PacuenneHne aToMHbIX TEPMOB B C/ydae jj-CBS3W. ONeKTPOHHbIE CNEKTPbI KOMMNEKCOB NEPEXOAHbIX d-MeTannos.
MocTpoexne anarpamm Oprena ans cnyvaes D- n F-TepMOB OCHOBHOMO COCTOSIHUSI B cnabblX KPUCTaNIMYECKUX nonsix
cummeTpum Oh n Td ¢ y4eToM Tpex NPUHUMMOB: 1) MHBEPTUPOBAHME 3HEPreTMYECKMX YPOBHEN B MONSX cummeTpum Td
no oTHoweHwuio K Oh; 2) MHBEPTMPOBaHNE SHEPreTUYECKNX YPOBHEN [OMNONHUTENbHbLIX KOHUrypaumii dn n d10-n; 3)
WOEHTUYHOCTb BbICOKOCMMHOBBLIX COCTOSIHUIA Anst KoHdourypaumii dn n dn+5. Ouarpamma Oprena ons koHgourypauum ds.

Tema 9. I'Ipanma 016opa ANng MaTpuyHbIX 3J1IeMEeHTOB. MUHTEHCUBHOCTb 9NIEKTPOHHbIX Nepexonos. NcTouHMKM
UHTEHCUBHOCTM 3anpeLleHHbIX nepexonos. OTHeceHue ANEeKTPOHHbIX NepexonoB B CreKTpax nonsgpu3oBaHHOro
nanydyeHwus
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

MpaBuna ot6opa NS MaTPUYHBIX SNEMEHTOB (OrpaHNYEHNs MO CUMMETPUN Ha KBAHTOBO-MEXAHNYECKNE NHTErpanbl):
MaTPWYHbIA 3N1IEMEHT OTIMYEH OT HYNS TONbKO TOrAa, Koraa ero NpeacTaBneHne CoaepXuT NoTHOCMMMETPUYHOE
Henpveoanmoe npeactasneHue (A, A1, A1g). IHTEHCUBHOCTb aNeKTPOHHbLIX Nepexonos. Mpasuna otbopa ans
MaTpWYHOro aneMeHTa ornepaTopa AMNoNbHOro MOMeHTa (MoMeHTa nepexona, P): 1) nepexoabl MexXay COCTOSAHUSAMU C
OLMHAaKOBOW YETHOCTbIO 3anpelueHbl (Mpaeuno JlanopTa); 2) nepexoibl MexXay COCTOSIHUAMM C Pa3HbIMA CMIMHOBbLIMU
MyNbTUNNETHOCTSIMM 3anpelueHbl; 3) nepexoapl ¢ BO3byXxaeHneM asyx 1 bonee anekTpoHOB 3anpelleHbl. ICToUYHMKK
WHTEHCUBHOCTM 3anpeLleHHbIX nepexonos: 1) cnvH-opbuTanbHoe B3aUMOAENCTBIE; 2) CMelnBaHne opbuTaneii pasHol
YETHOCTU NPY HEKOTOPBIX CUMMETPUSX (NPUMep TeTpasapuyeckmx komnnekcos kobanbta(ll)); 3) anekTpoHHO-saepHOE
(BMOpOHHOE) B3anmoaeincTarne. OTHECEHUE BNEKTPOHHBIX MEPEXOLOB B CNEKTPAX NONSPUIOBAHHOMO U3NyYeHns (Ha
npumepe moHokpucTannos komnnekcos K[Cu(NH3)5](PF6)3 cummetpum C4v n K[Cu(NH3)2(NCS)3] cummetpum D3h).

Tema 10. Knaccudpukauus konebaHuin no tunam cummetpun. NMpaeuna ot6opa AAsi NOrNOLLEHUS U3NTYYEHUs
MonekynsipHbiMu kKone6aHusmu. OnpegeneHue Tuna CMMMETpPUX M Yucna konebaHuin, akTuBHbix B UK- 1
KP-cnekTpax. PewueHue 3apay ¢ npumeHeHneM anre6panyeckoro nogxona k TeOpuv CUMMETpUN

Knaccugprkauus konebaHuin no Tunam cummetpumn. HopmaneHble konebarus. MNpencraeneHme Matpuubl
npeobpa3oBaHnin KOOPAMHAT aTOMOB NPV Ornepaunsx CUMMETPUM Ha NpyMepe MoNeKynbl BoAbl (ToYeYHas rpynna
cummeTpun C2v), ero pasnoxXeHve Ha NpeacTaBNeHns TpaHCNAaUWiA, BpaweHuii n konebaHuii. Henpuesoaumble
npencTaBneHus HopManbHbIX konebaHuii Monekynbl popMmanbaermaa (TodeyHas rpynna cuMmmeTpun C2v).
Wcnonb3oBaHue canT-cuMMeTpumn Ans Ha-X0XAEHNS HopMasbHbIX KonebaTtenbHbix Mof. MNprMeHeHre NPoeKLMOHHbIX
onepaTtopoB 4Jis aHanv3a HopMasbHbIX KonebaTenbHbix Mog. BaneHTHble U gedpopmaLmoHHble konebaHus. Mpasuna
otbopa Ans MOrnoWeHNs N3ny4eHns MonekynsipHbIMK konebaHnsimy. OnpegeneHune Tna CUMMETPUN U Yucna
konebaHuii, akTueHbIx B VIK-cnekTpax, Ha npuMepax paccMoTpeHHbIX Monekysn. OCHOBHbIE MOMNoCk! M 06epPTOHbI.
OnpepneneHvie Tna cCUMMETPUX 1 Yucna konebaHuii, akTuBHbIX B KP-cnekTpax, Ha npMMepax paccMOTPEHHbIX MONEKYIT.
BekTop MHAYLUMPOBAHHOIO AUMONBLHOrO MOMeHTa D, TEeH30p NoNsSiPU3yeMoCcTu A 1 HEMPUBOAMMBIE NPEACTABNEHUS ero
KOMMOHeHT. OnpeneneHrie TUNOB HOPManbHbIX KonebaHwi HUTpaT-MoHa (ToYeyHas rpynna cuMmeTpun D3h),
OTBETCTBEHHbIX 3a NosiBneHve nepexona A1? — A1? (nt*) B CNekTpe anekTPUYecKoro AMnonbHOro N3NyHeHus.

Tema 11. HekoTopble cneuunanbHble rpynnbl. CUMMeTpuyeckas rpynna nepectaHoBok. Junarpammbl FOHra.
CumMmMeTpuyecKue rpynrbl NepecTtaHoBOK ¢ MHBepcuen (rpynnbl JIoHre-XurruHca). Fpynnbl cummeTpumn
HeXxecTkux monekyn. MUaopnHammyeckme onepauun. Cyneprpynna LLpeauHrepa.

CumMmMeTpuyeckas rpynna nepectaHoBok. Linknnueckme nepectaHoeku. Obo3HaueHms nepectaHoBoK. Knaccel
CONPSIXEHHbIX 31EMEHTOB CMMETPUYECKON rpynnbl NepecTaHoBOK. Henpreoammbie NpeactaBneHns CUMMETPUYECKoi
rpynnbl nepectaHoBok. Juarpammbl FOHra. Xyk-gmuarpammel. Henpusogumble npeacTaBneHns CUMMMETPUYECKOR rpynnbl
S(4). Nsomopapuam rpynn S(4) n Td. CummeTpudeckne rpynnbl nepecTaHoBOK C MHBepcuen (rpynnbl JloHre-XurruHea) ?
S*(n). Nisomopgpuam rpynn S*(3), S(6) n D3d Ha npumepe 3aTOPMOXEHHOWN KOH-GhopMaLIMm MOneKyfbl aTaHa. [ pynnbi
CYMMETPUN HEXECTKNX Monekyn. soguHammyeckue onepaunn. PaccMoTpeHne n3oamHaMmnyeckmx onepauuni Ha
npumepe monekynbl ataHa. Cyneprpynna lWpeaunHrepa. PaccmoTpenue cyneprpynn WpennHrepa Ha npumepe Monekyn
amMuaka, MeTaHona v nponaHa. Tabnvua npov3BeneHnii cyneprpynnel nponaxHa. Tabnuua xapakTepos cyneprpynmbl
nponawa.

Tema 12. KBaHTOBasi MexaHMKa u 3NeKTPOHHasA CTpykTypa Mmonekyn. MonekynsipHblie opbutanu kak JIKAO.
Caurt-cummeTpus u cummeTtpus MO. MrM6pupunsoBaHHble opbutanu. MpoekuunoHHble onepartopsl u MO JIKAO.
BonHoBble coyHKL UM MeTOoAa BaneHTHbIX cBA3en. KoHdurypaumoHHoe B3amMonencreme.

MonekynsipHble opbutanu kak JIKAO. CummeTpusi opbutaneit fByxaTOMHbIX MONEKYN (TOYeYHble rpynnbl Deoh unu Ceov).
CuMMeTpUsi MONEKyNsipHbIX opbuTanei Ha NpuMepe MONEKyNbl 3TUneHa (TodedHas rpynna D2h). MeomeTpuyeckuii
BbIBOL, MPELCTaBNEHNI MONEKYNSIPHBIX 0pbuTa-nei Ha npumepe rpynnel D2h. Cant-cummeTpurst u cummetprst MO.
OnpepneneHre CMMMETPMU BO3MOXHbIX MOMNEKYNSPHbIX opbuTanein ammmuaka ¢ NoMolbio canT-cummeTpumn. Onpenenexne
CMMMETPMN BO3MOXHbIX MOMNIEKYNSIPHbIX opbuTanei TeTpasapuyeckoi Monekynbl C MOMOLLbIO CanT-CUMMETPUM.
Mbpuon3oBaHHbie opbutanm.

Tema 13. BpawatenbHble U sioepHble CIIMHOBbIE COCTOAAHUA. BpallarenbHble BonHoBble coyHKUMU. MpaBuna
oT6opa. MHTEeHCMBHOCTb BpaLuate/ibHbIX NepexonoB. CBsi3biBaHWe CNUHOB sigep no Kne6wy-ropaaHy.
Henpusoaumblie npeacTaBieHUs SAepHbIX CMMHOBbIX COCTOSIHMIA U cnekTpbl AMP. CBepXTOHKOE pacluenneHue B
cnektpax JIMP.

BpawaTtenbHbie BONHOBbIE PYHKLUN 1 YPOBHU 3HEPrimn. TeopeTuko-rpynnoBor Noaxon K aHannay spawaTenbHbiX
cocTosHuiA. Knaccudpmkauus saHadeHunin J n K no HenpreoammbiM npeactaeBneHusm. BpawarenbHas nogrpynna.
Crartuctuyeckre Beca BpalarenbHbiX COCTOsHWIA. [Npasuna otbopa. VIHTEHCMBHOCTE BpallaTenbHbIX NEPEXOLOB.
CesazbiBaHue cnHoB saep no Knebwy-IopaoaHy (Ha npuMepe Monekyn xnopMeTaHa u gotopMmeTaHa). Henpmeooumble
NPeLCTaBNeHNs S4EePHbIX CMUHOBbLIX COCTOSAHMI 1 cnekTpbl AMP: aHanns ¢ NCNonb30BaHNEM rpynn NeEPecTaHoBOK 1
MeTo4a NpoekLUMOHHbIX onepaTtopos. OnpeageneHne HENPMBOAUMbBIX MPEeACTABNEHUIA SAEPHbIX CMUHOBbLIX COCTOSAHWI Ha
nprvMepe Monekyn metaHa u atuneHa. CBepxToHKoe pacuienneHue B cnekrtpax SlP.

Tema 14. AcnekTbl CAMMETPUM B MeXaHM3MaxX XMMUYECKUX peakuuin. AHanus cummetpum. NMpasuna ot6opa.
AnekTpouuknuyeckme peakumu. Peakumm umknonpucoeouHeHus. Peakuum neperpynnupoBku u
3NMMMUHUPOBaHUS. CTPYKTypHasi HeXeCTKOCTb, BUOGPOHHbIe U pOBUOPOHHBbIE 3PCPEKTbI U UX POJIb B XMMUYECKUX
peakuusx.
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

Mpynna xuMunyeckon peakuuu. MNpasuna Bynsopaa-XoddmaHa. PaspelueHHble 1 3anpelleHHble peakumm.
Tononoruyeckas cMMMeTpUst peakuuii. AHann3 CMMMETPUN Ha NpUMepe peakLnu npe-spalieHns bytanmeHa B
umknobyTeH. MpaBuna otbopa 4N 3anpeleHHbIX NIV HECOrNacoBaHHbIX peakLuuii. DNeKTpoUMKIMYeckue peakumm (Ha
npuMepe nsomepusaumn bytaaneH - umknobyTteH). Peakuun LMKNONprUCcoeanHeHNs (Ha NpuMepe arMepr3auum
aTuneHa). Peakuun neperpynnupoB-ku (Ha NprMepe CornacoBaHHOro NepeHoca ABYX CBA3aHHbIX O-rpynn). Peakuum
3MMMUHUPOBA-HNSA ¢ 06pa3oBaHMEM paavKanoB (Ha NprMepe KOToNM3a 1 TepPMoNn3a LknoneHTaHoHa). CTpyk-TypHas
HEXEeCTKOCTb, BUOPOHHbIE U POBMBPOHHBIE 3GPCDEKTHI U X POSib B XMUMUYECKUX peakLmsax

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatowWwmnecs YnutaroT u
KOHCMEKTUPYIOT yHeOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BINONHAT 3aaHUs, HANpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arolWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa30oBaTebHBIMU PECYpcamMu, BKOYaAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeneHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOrO y4pexaeHus
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHOro yHmBepcuteTa
cawnt - http://www.bookshunt.ru/b32914_matematicheskie_osnovi_teorii_simmetrii

caiit - http://www.raduga.edusite.ru/html/simmetr/index.html

caiT - http://www.znaika.org/?q=teorija-simmetrii

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha NPOBEpPKY
OCBOEHUS KOMMETEHUWIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLLEHOYHbIX CPeLCTB BK/lo4YaeT OLEeHOYHble
CpeLncTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPelICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNaHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS 418 KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeuyeHb nuTepatypbl, HEO6XOAMMOW OJ1i OCBOEHUSA OUCLUMINHbI (MOLYNSA)

OcBoeHve aucumnauHbl (MOSyns) NpeanonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENbHO y4ebHOM nuTepatypb.
Nutepatypa MoxeT ObITb AOCTyNHA 00yyatowmuMcs B OAHOM U3 ABYX BapUaHTOB (M160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

B3C - http://slovari.yandex.ru/~kHnrn/bCO/CnmmeTpus%20kpnctannos/
poccuiickas MHhopMauMoHHas ceTb - www.chem.msu.ru

TouyeuHble rpynnbl cumMMeTpumn - menu/about/kafs/13.pdf

OnekTpoHHas bubnunoTteka - www.rushim.ru

SHUMKNONeans onanku n TexHnkn - http://femto.com.ua/articles/part_2/3634.html

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Lns ycnewHoro oceoeHns noboi oucumnnmHel Heobxoanma TBopyeckas, nnaHoMepHas, nosceaHeBHas paboTta, Kotopast
[ocTaBnsieT pagocTb OTKPbITMS HOBOFO U 3CTETUYECKOE HacnaxaeHue oT rnyboKoro NPOHUKHOBEHNS B MO3HAHWe
NcTrHbl, MapmoHun n KpacoTbl Halwero yamBMTENbHOrO MMpa, B KOTOPOM LapsT 3aKOHbI, nopoxXaatowme MNopsanok 13
Xaoca.

B uem 3aknioyaetcs pabota ctyneHTa Ha nekuun? Mpexae Bcero, B YETKOW OPraHU30BaHHOCTY CBOEH OEATENBHOCTH.
CrapaiiTecb He ona3aplBaTb Ha NEKUMIO: B MEPBbIE MUHYThI 3aHATUI 06 BABNSETCS TEMA, NNaH nekumu. CnywaHve nekuum
TpebyeT Hampsi>XeHHOro, COCPEA0TOYEHHOrO BHUMAHWS, MO3TOMY HAA0 NPUrOTOBUTLCS K 3anncy A0 HaYana 3aHsATUM.
YT06bl Nnerye 3anoMHUTL U3naraemblii Matepuan, HeobXo4MMO ero NoHSATb, Pa3obpaTbCs B CUCTEME HAYYHbIX MOHSATU,
KOTOpY!O LaeT nektop. MyTn na3noxeHus B nekumm mMoryT 6biTb pasnuyHeiMi. Horaa npenogaeartenb Boibrpaet
WHOYKTUBHbIW MyTb, T.€. BHAYANe nanaraet KOHKPETHble hakThbl, 0606LWaeT nx, pacKpbIBAET CYWHOCTb NOHATUSA, OAET ero
onpegnenexue. [pyroi nyTb 06pa3oBaHns NOHATUIA - OEeYKTUBHbIA: NEKTOP BHaYane onpenensieT Hay4Hoe NoHsTHeE, a
MOTOM [aeT 06BbACHEHUS, MPUBOAMT KOHKPETHbIN (hakTudeckuii Matepuan. Ecnm ynoBute nyTb U3N0XeHUs Matepuana, 1o
CTaHOBUTCS NErye NOHSTb MbICNb NPENOLABaTENs Y NMPOHUKHYTb B coaepxaHue nekumun. Obpaluaite BHUMaHe Ha
onpegneneHne NoHATUIA. PekoMeHyeTCs ANs X YCBOEHMS COCTaBAsATL FOCCapWi (CnoBapsb).

CnywaHve y4ebHol nekumm - 3To Heobx0AMMOe, HO He IOCTAaTOYHOE YC/IOBME CO3HATENbHOMO U NPOYHOr0 YCBOEHNS!
3HaHWi. Jlekumio Heob6xoAMMO 3anucaThb - TONbKO TOrAa NEKLMUS CTaHeT UCTOYHUKOM ONS fanbHewel caMoCTOSTeNbHO
paboTbl, paboTsl ¢ y4ebHKaMK 1 Hay4HO nuTepaTypoii. KoHCnekTupoBaHve nekuumn - aTo CNoxHoe neno, Tpebytouee
yMeHuii 1 onbita. He oropyaiiTtech, €Cin XopoLlo 3aKOHCNEKTMPOBATL NeKUMIo BaM cpasy He yaanock. CywecTsytoT
HEeKOTOpbIE TUMWNYHbIE OWNOKM CTYAEHTOB-NEPBOKYPCHNKOB B 3anCbiBAHUM Nekunii. HekoTopble BUAST OCHOBHYHO Lienb B
TOM, 4TODbI 3anucaTtb NEKLMI0 MOMIHOCTbLIO, CMIOBO B CIOBO, HE BAYMbIBASICb B COAEPXaHVe Matepuana, onvpasch TobKo
Ha cBoto NamsATb. M cTouT 3abbiTb 0AHO NN HECKOMBKO CNOB, KaK 3anuch npepbiBaeTcs. CnnowHas 3anncb BO3MOXHA
TONbKO B TOM Cfly4ae, ecnv npenofasaTens AVKTYeT NEeKLMOHHbIA Matepuan. Ho AvKToBKa Oenaet uanoxeHue
04HO06pPa3HbIM 1 YTOMUTENbHBIM 1 0BbIYHO He ucnonbayetcs. CTpemneHve 3anucaTtb NEKLUI0 C/IOBO B CIOBO OTBEKaeT
cnywartensi ot 064yMbIBaHVs NEKLMOHHOrO Matepuana. HenapoM CTyAeHTbl rOBOPST, YTO TPYAHO COBMECTUTb M 3aruCh, U
06nymbiBaHue. [NocTeneHHo Takoe yMeHue npuaeT, ecnu Bbl ByaeTe CTPEMUTLCS K 3TOMY LieNieHanpasneHHo 1
NMOCTOSIHHO.

Lpyrvie cTyneHTbl, HA0BOPOT, 3ANUCHIBAIOT NEKLMIO O4YEHb KOPOTKO, OTAENbHBIMY WTPUXAMU, TaK YTO UX 3aMNMCU HE MOTYT
6bITb MaTEpPMaNoM A5 MOBTOPEHUS. B Takoi N3nuiLHe KpaTkoi 3anmcu TpyaHo pasobpaTbCs yXe HEKOTOPOE BPEMS
cnycts. [lns 3anvcu Bo3bMuTe 06LLYtO TETpaab 1 caenanTe nons 4ns pasnvyHbiX 3aMETOK BO BPEMS 3arMCU: Hanpumep,
3HaK BOCKNMLAHUS (OTMETKA 0COBO0 BaXHbIX MOMEHTOB), 3HAK BONPOCA (4TO-TO HE MOHSNN, U 3HAK HAMOMHUT BaM, 4TO K
LAHHOMY MONOXEHWIO HALO BEPHYTHCS) U T.M.

Kax ool nekummn npuceaviearite CBOWV NopsiAKOBbIA HOMep, YTOObl 3HATb, CKOMbKO NEKLIMA BMela-eT B cebsi AaHHbI KypC
1 B Cnyyae nponycka nekuun no ysaxkunTtenbHoW npuymHe, He 3abyabTe NoTOM BOCMONHWUTL 3TOT nNpoben. [ns kaxaou
NeKkuMmM 3annceiBanTe TeMy, nNnaH u nutepartypy (00653aTenbHyo U OOMONHUTENbHYIO), PEKOMEHO0BaHHYIO
npenonasaTenem.

CokpalleHHas 3anucb nekummn TpebyeT yMeHnsl OTAnYaTh rMaBHbIi MaTepuan 0T BTOPOCTENEHHO-TO, UMOCTPATUBHOTO,
onucaTenbHoro. To4HO, NoapPoBHO Bbl 3anMckiBaeTe POPMyIbl, TEOPETUHECKIME MONOXEHNS, 3aKOHOMEPHOCTH, BbIBOAbI,
HOPMYMPOBKY NMOHATUIA. JTeKTOp 06bIYHO CO3aaEeT YCNOBUS AN LOCNOBHOM 3aMMCH OCHOBHbIX MOMOXEHWA: 3ameansieT
TEMI YTEHUS, MOBTOPSIET OOHY U TY XXE MbIC/b HECKONbKO pa3. TOYHO HYXXHO LenaTb 3apMCOBKMN rpadoukoB, CXeM. 3anuch
(haKTMYEeCKOro, ONu-caTeNbHOro Matepuana genaeTcst KOPoTko, NAaKOHUYHO. VIHOrAa MOXHO TONbKO Ha3BaTb NPUMEP,
hakT, cobbiTre. [Ons Toro 4Tobbl KOPOTKO 3aNMUCaTb HECKONBKO (PPa3, NMONOXEHNA, HAAO CTPEMUTLCS HAWTU FMABHYHO
MbICIb, FIaBHOE C/TOBO, MHOMAA 3aMEHUTL BbIPaXXeHWEe NeKTopa 'cCBOMMU CroBamu'.
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Mporpamma ancumnivHbl "Teopusi cCUMMETpUN B KoopanHaUMOHHON xumnn"; 04.04.01 "Xumns".

Nekumns 3anucaHa. Bctaet Bonpoc: kak paboTtath ¢ nekuuei B nansHenwem, nocne nepeoro ee Bocnpuatus? OtaenbHble
CTYLEHTbI, MONb3YSCb TEM, YTO MPENoAaBaTe/lb HA 3aHATUM AaNeKo He BCeraa crpawmnsaet Matepuan npeablioylen
NIeKLMM, OCTaBNAOT fanbHelWyo paboTy Hal NeKUMOHHbIM Matepuanom Ha Byayuee, MOXeT bbiTb, Ha Bpems ceccuu. U
9Ta ownbka CTaHOBMTCS HaYanoM oTcTaBaHus B ydebe. [ns Toro 4tobbl nekums Obina yCBoOEHa CO3HATENBHO U OCHOBHbIE
€€ MONIOXEHMS 0CTaNUCh B MAMSATU NPOYHO, HAAONrO, HEOOXOAUMO 3aHMMATBLCS CUCTEMATUYECKU, B TEHEHUE BCErO
CEMeCTPa; NEKLIMIO XXe Hao 0653aTenbHO NOBTOPUTL B Bnvxaiilee BpEMS NOCNe ee NEPBUYHOIO BOCNIPUSTHS.
MepeunTaiiTe nekuuo, CONOCTaBbLTE MaTepUan NekumMm ¢ Matepuanom ydebHuka, 4ononHuTe NponyleHHoe, NpoaymainTe
TE NONIOXEHMS, KOTOPbIE OCTANUCH HEMOHATHBI. Kpome y4ebHKKOB, B paboTe Han nekumeid MoryT notpeboBatbes
pasfnnyHble CrpaBoyHble Nocobums: TabnuLbl, CNoBapu, SHUMKIONEANYECKME N3AAHNS, INEKTPOHHbIE pecypckl. PaboTa
Haf nekumel He TONbKO cnocobCcTByeT ryboKOMy, CO3HATENBHOMY U MPOYHOMY YCBOEHUIO Matepuana, Ho U roToBMT
CTyLeHTa K BOCMPUSATUIO criedytowelt nekumn. B Takmx npemMeTax, kak MaTeMaTuk, onsnka, XMMnsa 1 ap. Kaxayo
nocnenyLyto TeMy NEKLMN HEBO3MOXHO NOHSATb 6€3 3HaHUS Npenblaylieid. 3aHMManTechk kaxaplii AeHb! CocTasnsiite
YETKUIA PEXUM OHS, Kyaa BXOAMNIM Obl exXeHEBHblE 3-4 yaca CaMOCTOSITENbHbIX 3aHATUI ANs NPOUIBHOMO NpeaMeTa.
Cobnopaiite nopsnok Ha paboyem cTone, YTobbl Kaxaas kHura n Tetpaapb 6bina y Bac nof pykow, v Bbl bl He TpaTunu
BPEMS HA MOWCKM HYXHbIX BaM KHUr. Bce 8T0 MOMOXET BaM YCTaHOBUTb CUCTEMY CaMOCTOSTENbHbIX Y4EOHbIX 3aHATUI, a
9TO - 3a0r ycnewHoi y4yebol B BY 3e.

JNlekuun B HacTosWEE BpeM4d YNTaloTCA B CONPOBOXOEHNN I'IpGSGHTaLI,I/IVIZ NEeKTop nokasblBaeT LBeTHbIe cnampnbl, roe
npueeneHbl OCHOBHblE onpeneneHnsa, cxembl 1 nnnocTpaummn 3aKOHOMepHOCTeVI, nosicH4AoWwme npuMepbl. SﬂeKTpOHHaH
Bepcus I/IJ'IJ'HOCTpaLI,VIVI nekumi OOCTynHa CTyaeHTam on4d )'Iy‘-iLIJGVI noaroToBkn K CEMMHAPCKNUM 3aHATUAM N 9K3aMEHY. Ho
3TO HM B KOEM Cny4yae He OTMeHAeT 0653aHHOCTI CTyOEeHTOB KOHCMEeKTNPOoBaTb TEKCT nekumni. BO-I'IepBbIX, Ha cnanpax
Oaneko He Bcerga npneeneHbl KOMMEHTaApUM K pucyHKam n cxemam - OCHoBHasa 4aCTb Matepuana na3naraetca nekKtopom
YCTHO. BO-BTOprX, Npn KOHCNEeKTnpoBaHM BO BpeMa nekunn y4acTteytoT OHOBPEMEHHO CnyxoBasd, 3puTeibHasa n
MexaHmn4yeckas namsaTb - 3TO NO3BONINT BaM Nier4e yCBouTb Matepunan B tedeHme yqe6|-|oro roga v npooeMoHCTpupoBaTb
3HaHWA Ha sKk3aMeHe.

Bo BpeMs NpakTn4eCknx N CaMoCTOATESIbHbIX pa60T HeobX0AUMO MOCTOSIHHO yrny6n9|Tb CBOM npencrtaeneHns 06
OCHOBHDbIX MOHATUAX, KOHUEeNUNAX, NpuHUMnax n 3aKkoHax rnpmnpoabl, KOTopble 6binu npegMeToMm paCcCMOTpPEeHUSA Ha
COOTBETCTBYHOWUNX NEKUNOHHbIX 3aHATUAX.

Mepen Hayanom Kaxaoro NPakTUYEeCKOro 3aHATUS NMONE3HO elle pas NPOCMOTPETh paboyyio NPorpaMMy U CNPOCUTb
cebsl, B Kakoi Mepe Bbl yxe cymeny [oCcTndb CROPMYNMPOBAHHBIX B HEW Lienei 1 pelwnTs NoCTaBAeHHbIE 3aaa4m Kypca.
Ecnu otBeT Ha aTOT BONpoC Bac He yaoBneTBoOpuT, MOBTOPUTE, NOXanyncTa, NPONAEHHbIA Matepmnan no KoHCNnekTam
NeKLUiA 1 nx npeseHTaumsm. Ecnm xe a1oro okaxercs HeLOCTAaTOUHbIM, 0BPATUTECH K PEKOMEHA0BAHHOW NuTeparype, a
npu HeobX0AMMOCTM COPMYNUPYTE NPOBNEMHbIE BOMPOCHI 1 NMOMPOCKTE NOMOLM NPenonaBaTens Ha KOHCYybTauum
unu 6nnxarwern nekumn. Obsa3aTenbHO HaxoaMTe BPpeEMS sl NOBTOPEHWS NPOMAEHHOMO Mateprana, NPoBepsisi CBOU
3HaHWS U HaBbIKW MO KOHTPONbHbLIM BOMPOCAaM K NPaKTUHECKUM N CaMOCTOATENBHBIM 3aHATUSAM. He 3abbiBaliTe NpocTyto
UCTWHY: 'MOBTOPEHME - MaTb y4eHns'. O4eHb BaXHO Hay4UTbCS rapMOHUYHO NepeknoyaTb BHUMaHue BO BPEMS
NPOLONXMUTENBHOM paboTbl. DTO BbICOKOE UCKYCCTBO NOCTUraeTcs He cpasy, U Bbl fonXHbl eMy NocTosiHHO 0byyaTbes. C
3TON uenblo Yepes kaxaple 40 MAHYT NEKUMOHHbBIX U NPaKTUYECKUX 3aHATUIR Mbl HA 3-4 MUHYTbI MepektoyaemMcs Ha
BOMPOCHI, NPEACTABNAOWME 3CTETUYECKYIO U HPABCTBEHHYIO LIEHHOCTb, UMW NPUBOANM UCTOPUYECKUE U
6rorpaduyeckne cBeaeHNs, akTMBU3MPYS TEM caMbiM 0Bpa3HOE MbIWNEHUE 1 [ABAst KPATKOBPEMEHHDBIA OTLbIX TEM
OTOenam Mo3ra, KOTOpbIi UCMbITbIBANY BONbLyo HArpy3ky npy abeTpakTHOM MbllwneHuu. MocTynaiTe Tak Xxe v npu
BbIMNOMHEHUW CAMOCTOSITENbHBIX PaboT.

Ecnu Bbl 6ynete cnenoBath 3TVIM MPOCTbIM PEKOMEHAALMSIM U, KPOME TOTr0, UMETb MOMHOLIEHHbIN COH, Bbl HUKoraa He
ycTaHeTe, HO Bcerga byaete npebbiBaTb B COCTOSHUM AYLWEBHOro Nogbema 1 npeycreeTe BO BCEX AeNax, a He TONbKO B
OCBOEHMUW AaHHOrO Kypca.

10. MepeyeHb MHGOPMaLIMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMIMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C NpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHoM no HanpasneHuio 04.04.01
"Xumumsa" n marmctepckoi nporpamme "Hedrexummsa n katanms".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.2 Teopusi cMMETPUU B KOOPLANHALIMOHHON XUMUN

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodomnb noarotosku: Hedptexmmma n katanma
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1.AxmeToB H.C. Obwas 1 HeopraHuyeckas XumMusi [9nekTpoHHbIl pecypc] : y4ebHuk. ? AnekTpoH. faH. ? Cl6. : NaHb,
2014. ? 744 c. ? Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=50684

2. l'enbgoman M.U., FOcTpaTos B.IN. HeopraHnyeckas xmmus. [OnekTpoHHbIl pecypc] - 2-e n3g. - CaxkT-MNeTepbypr:
NaHb, 2009. - 528 c.
Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

JononHuTtenbHas nuteparypa:

1.AMuHOB, J1. K. Teopusi cummeTpun (Kkpatkme KOHCNEKTbl NEKUMA 1 3aaadn) : yuebHoe nocobre Ans MarncTpaHToB
goua.cpakynbreta. Y. 2/ J1.K.AmuHoB .? KasaHb, 2000 .? 82 c.

2. bepotos M.A. AlpepHbI MArHUTHBIA PE30HAHC B HEOPraHNYeCcKon 1N KOOPANHALMOHHON XxuMnn. Pacteopsbl 1
XNOKOCTU[ONEKTPOHHBIA pecypc]. - M.: duamatnut, 2010. - 384 c.

Pexum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.2 Teopusi cMMETPUU B KOOPLANHALIMOHHON XUMUN

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodomnb noarotosku: Hedptexmmma n katanus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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