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Mporpamma omcumvnnmHbl "ONeKTPOHHas 1 MPOCTPaHCTBEHHAS CTPYKTypa opraHn4yeckmnx coeguHenmnin”; 04.03.01 "Xumng".

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 omcumvnnmHbl "ONeKTPOHHas 1 MPOCTPaHCTBEHHAS CTPYKTypa opraHn4yeckmnx coeguHenmnin”; 04.03.01 "Xumng".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) Croitkos N.U. (Kadenpa opraHmyeckoi
xumunn, Xummndeckuin nHCTuTyT um. A.M. Bytneposa), Ivan.Stoikov@mail.ru ; npogoeccop, a.H. (mpodpeccop) HmyTtosa IM.A.
(Kagpenpa opraHuyeckor xumum, Xummndecknii MHCTUTYT uM. A.M. Bytneposa), Galina. Tschmutowa@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCUOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTaNnbHbIX Pa3fenoB XMMUW MpY PeLeH NPOECCUOHaNbHbIX 3aaau

OrlIK-3 CrNocobHOCTbIO NCMONb30BaTb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX ANCLMMINH B
NPOgoeCcCUoHanbHOM OeaTe/lbHOCTHU

NnK-3 BriafeHneM CUCTEMON dPyHOAMEHTaNIbHbBIX XMMUYECKNX MOHATUN

O6yyatolmincs, 0CBOMBLINA LUCLMUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBHbIE MOMOXEHMWS TEOPUM CTEPEOXMMUN 1 SNEKTPOHHON CTPYKTYPbl OPraHN4YeCcKrX COeLMHEHWIA,CBS3b MEXOY
STVMM acrneKkTamy CTPOEHUS OPraHNYeCKX COEOUHEHNIA;

NpUHUMNanbHble 0COBEHHOCTY SNEKTPOHHOM CTPYKTYPbI BAXXHEMWNX KNACCOB OPraHNyeckunx v
9NIEMEHTOOPraHNYECKUX COEANHEHWI N YMETb N306pa3nTb KX rpadonyecku;

npuUpoay MeXMonekynapHbIX B3anMoAeNCTBUN N NX BO3MOXHOE B/IMAHNE Ha (PU3NYECKUE CBONCTBA N PeakLMOHHYIO
CnocobHOCTb;

KOHOPOPMALMOHHbBIA 1 KOHPUTYPaUMOHHbIA aHann3 opraHn4yeckux coeanHeHun.

JonxeH ymeTtb:

OPUEHTUPOBATLCA B PA3NMYHbIX FMNOTE3AX U TEOPUM KOHZDOPMALMOHHOIO aHann3a, B 0COOEHHOCTAX XUMUYECKOrO
MoOBEAEHNS PA3MNYHBIX TUMOB U KNACCOB XMMUYECKUX COELMNHEHWIA, 0BYCNOBNEHHBIX UX CTPOEHUEM;

MPOBECTMN MOAY3MNMPUYECKNIA (HEIMMUPUHECKUIA) pacyeT CTPYKTYPbl MPOCTbIX MONEKYN U MHTEPMEANATOB U
VHTEpPNpPeTMpPOoBaTh NMoJy4eHHbIE Pe3ynbTarthl;

IlonxeH BnageTb:

HaBblkaMy 306paxeHns NPOCTPAHCTBEHHOW U NEKTPOHHON CTPYKTYPbl Pa3/IMYHbIX OPraHNYeCcKMX MONIEKYII.
JlonxeH BeMoOHCTpMpoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

YMeTb NPUMEHNATb CBOW 3HAHMS Ha NpPaKThKe

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "61.B.[0B.9 OucunnnumHbl (Moaynm)" OCHOBHOM NpodhecCuoHanbHom
obpaszoBatenbHoii nporpammel 04.03.01 "Xnumust (He NpesycMOTPEHO)" U OTHOCUTCS K AUCLMNANHAM Mo BblBopy.
OcBanBaeTcs Ha 4 Kypce B 7 CEMECTpE.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4yncne nekuum - 40 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 32 yaca(os).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
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Mporpamma omcumvnnmHbl "ONeKTPOHHas 1 MPOCTPaHCTBEHHAS CTPYKTypa opraHn4yeckmnx coeguHenmnin”; 04.03.01 "Xumng".

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNIINHDI: 3a4€eT B 7 ceMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl puCUMNANHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pa6ortbl
Tema 1. lpeomeT cTepeoxmmmm.
1. |cTopuyeckunin choH 1 poxaeHne 7 4 0 0 0
CTEPEOXUMUMN.
Tema 2. Cnocobbl n3obpaxeHust
2. TPEXMEPHbIX MONEKYN Ha NMNOCKOCTK. / 4 0 0 0
Tema 3. CuMmMeTpusi, aNemMeHThbI
s CYMMETPUN, CUMMETPUS B NPUPOLE. / 4 0 0 8
4. [Tema 4. KoHpurypaums. 7 4 0 0 0
5 Tema 5. KoHGhOpMaLMOHHbBIA aHanms. v 4 0 0 8

" [KoHTponbHas pabota

Tema 6. CoBpeMeHHbI ypoBEHb

6. 3HaHuiA 06 3neKTp0HH0|7|_CprKType 7 5 0 0 0
XMIMUYECKUX COeQNHEHWUI, OCHOBHbIE

NMOHATUSA, TEPMUHbI, ONPeaeneHuns.

Tema 7. Xapaktepuctunku

7. |[aneKTpOoHHON CTPYKTYPbl XMUYECKMX 7 4 0 0 0
yacTumu,
Tema 8. Teopuns BO3MyLLEHWNIA B
8. OpraHnyeckom Xmmmnu 7 4 0 0 0
9 Tema 9. DnekTpoHHas CTpyKTypa u 7 4 0 0 8

" [MexmonekynsapHble B3au MOLENCTBUS

Tema 10. CBa3b Mexay pasnmyHbiMm
xapakTepucTmkamu

10. NPOCTPAHCTBEHHOWN U 3NEKTPOHHOMN 7 2 0 0 0

CTPYKTYpbl MONEKyn

Tema 11. CBA3b peakLMOHHOW
CNoCcoBHOCTM OpraHNYeCKmX

11.|coennHeHnin ¢ napameTpamm 7 4 0 0 8
3N1EeKTPOHHOWN 1 NPOCTPAHCTBEHHOM
CTPYKTYpbl
UNtoro 40 0 0 32

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Npenmet crepeoxumun. Uctopnyecknin ooH 1 poxaeHne CTepeoxmmmu.

VcTopuyecknii ooH 1 poxaeHne ctepeoxmmmnn. [1nockonongapmnsoBaHHbIA CBET U ero B3aMOLENCTBNE C BELWECTBOM.
MacTtep v pasgeneHve BUHOrpanHOM KMCNOTbl HA OMTUYECKM aKTUBHbIE KOMMOHEHTbI. VI30Mepnsi MONOYHBIX KACNOT U
BbIBOA Bucnuuenyca. 'vmnotesa BaHTt Nodpdpa v Jle bens. TeTpasapuyeckuin atom yrnepoda. JlectHuua pasnuyui
MonekynspHbix 06bekToB. Mpad kak MaTemMaTmyeckas Moaesb CBA3HOCTU MONIEKYIbI, FOMOMOPAOHbIE rpadobl. CkanspHole
1 BEKTOPHbIE PA3NNyMs MeX Y MONEKYNSPHbIMU 06 bEKTAMU: FEOMETPUYECKAS N3OMEPUS, XMPATIbHOCTb 1
3HaHTNoMepKrs. ToNoNorm4eckn N30TOMHbIE CTPYKTYPbI, TOMOOrM4yeckas n3oMepus, ctaTucTnieckast u TemnnatHas
cTpaTerns cuHTesa [n] kateHaHoB. Hennockue rpadobl U TONoNorMyeckas XmpanbHOCTb.

Tema 2. Cnoco6bl M306paxeHUs TpeXMePHbIX MOJIEKYN Ha MIIOCKOCTM!.

Cnocobbl N306paxeHnst TPEXMEPHbBIX MONEKY/ Ha MAIOCKOCTM, NETSIME KNUHBbSA 1 npoekuun Guwepa. Cructema
KaHa-WHronbpa-Mpenora. R,S-HomeHknatypa. CoeanHeHns ¢ HECKONbKMMW XMpanbHbIMU LLeHTpaMm, nactepeomepbl,
SpUTPO U Tpeo-n3omepbl. BHyTprmonekynspHas cuMMeTpus, Me3o-opmbl. [ceBaoxupanbHble CTePeoreHHble LeHTPbI.
OnucaHne 0THOCUTENbHON KOHPUIYpaLMmn 3aMecTuTenei B LMKIMYEeCKUX Monekynax.
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Mporpamma omcumvnnmHbl "ONeKTPOHHas 1 MPOCTPaHCTBEHHAS CTPYKTypa opraHn4yeckmnx coeguHenmnin”; 04.03.01 "Xumng".

Tema 3. CMMMETpMﬂ, 9/1eMeHTbl CUMMeTpun, CUMMEeTpusa B npupoae.

CuMMeTpUSi, aNEMEHTbI CUMMETPUN, CUMMETPUS B MPUPOLE. XMpanbHOCTb. MOHSATME O TOYEYHBIX FpyMNax CUMMETPUN.
OcHoBHbIEe rpynbl CUMMETPUM OpraHnyeckmx monekyn. Ocb xmpanbHocTh. MnockocTb xmpanbHocTW. CnupanbHas
xupanbHocTb. OCOBEHHOCTN CTEPEOU3OMEPUN B COELNHEHUSIX C MATU- U WECTUKOOPAMHUPOBAHHBIMU LEEHTPAMM.

Tewma 4. KoHpurypaums.

OHaHTMOYNCTbIE, CKanemMmyeckre obpasLbl U paLemMmyeckre cMecu. PauemMumyeckme coeMHeHNs, KOHrnomMeparbl,
TBepAable pacTBopbl.OnpeneneHne KOHGUrypawmm, roMo- 1 reTepoxmpanbHOCTb, OTHOCUTENbHAS 1 abConoTHas
KoHpurypauus. KoHdomrypaumoHHslie pagpl, D- n L-, d- u |-, (+), (-) 0603Ha4eHus KoHdpurypauuii. OnpenenexHve
OTHOCUTENbHOW KOHMUIrypauum: XmMmnyeckas Koppensums, Meton keasumpawlemaros, agodekt KoTToHa, afanTnBHbIi
pacyeT onTnyeckoro BpaueHus no bproctepy, meton Opo. OnpeneneHne abconoTHOWM KOHMUrypaLmm MeTonom buiiso
(aHann3 MHTEHCMBHOCTEN aHOMAaIbHOMO PacCesHUsa PEHTreHOBCKMIA nyyeit). MNpencTasneHne o HE3MNUPNYECKNX
pacyeTax XMponTUYECKMX XapakTEPUCTHK, Kak METOLE OnpeaeneHns abconoTHoM KoHdurypauun. Knaccmdpmkaums
METOL0B KOHTPONS 3HAHTUMOMEPHOro COCTaBa: MHTakTHbIe 1 Aepusatuaupyowme. MNonspumetpus. EquHnLbI
KONMYECTBEHHOI OLIEHKN SHAHTUOMEPHOrO COCTaBa: ONTUYECKas YMCTOTa U SHAHTUOMEPHBIA M36bLITOK. BapraHTsl
nprvMeHeHns xpomartorpadoun n AMP ons KoHTpons sHaHTUOMepHOro coctaea. epneaTtusytowme peareHTbl. KOHTponb
SHaHTMOMEpPHOro cocTtasa.

Tema 5. KoHcbopmMaLMoHHbI aHanu3. KoHTponbHas paboTa

VcTopuryeckme npeanochbinky BO3HUKHOBEHWS KOHPOPMaLMOHHOro aHanuaa: noctynat BaHTt Nodbdpa; runotessl
Buwoda n skcnepmumeHT Muasycumel, auckyccusi baiiepa n 3akce, BoiBoAbl U fjokasaTenbcTea Mopa. Ponb pabort
BapToHa B CTaHOBNEHUM COBPEMEHHOIO KOHPOPMALMOHHOrO aHanuaa. 5.A.Apby30B 1 KOHPOPMALMOHHBIN aHanu3 B
Poccum n B Kazanu. KoHdpopmepsbl 1 koHgpopmaummn. MeTonbl usobpaxeHus. bapbep BHyTpeHHero BpalleHus.
MexaHuyeckas Mogenb MONeKynbl 1 pacyeTbl N0 METO4Y MONEKYNSIPHOW MEXaHUKM.

MoTeHuManbHas NoBepPXHOCTb, NPVBEAEHNE MHOTOMEPHOM MOBEPXHOCTU K TPEXMEPHO NMOBEPXHOCTY UM OBYMEPHOM
kpviBoii. Tononorus MMN3 n konebaTenbHble YPoBHU, 6e36apbepHbIe Nepexoabl U YACTO SKCNEPUMEHTaNIbHO Pas3nyMMbIX
KOHdpbopmaumii. TepMoamHaMmka KOHpOpPMaLMOHHOMO paBHoOBecUs. PacnpeneneHne KOHGOPMEPOB MEXAY
KOHdbopMaumsiMu. IMpuMepbl BIUSIHWS BHYTPUMONEKYNSIPHbIX B3aUMOAENCTBUIA (BOLOPOAHBIE CBA3M, opbuTanbHble
B3aMMOLENCTBIS) HA NONOXEHNE KOHPOPMAaLMOHHOMO paBHoBecUsi. BHyTpeHHee BpaleHue Bokpyr cesizei C-C.

CrabunbHble hopMbl LIMKIOrekcaHoBoro konbua. KoHgpopmMauoHHo-rmbkrne oopMbl 1 NCEBLOMNPEBPALLEHME.
MapameTpbl KOHPOPMALMOHHOMO PAaBHOBECUS AN LMKNOrekcaHa. AKCranbHble U 9KBATOpUANbHbIE 3aMECTUTENM.
1,3-nmakcmanbHble B3aumoaeinctems. OTHocuTenbHas cTabunbHOCTb CTEPOULOB 1 rekcanupaHos. KoHdpopmauum
YETBIPEX U NATUYNEHHbBIX LKNOB. OCOBEHHOCTU KOHPOPMALIMOHHOMO aHanm3a Lmknos 6onblworo pasmepa, BNusiHMe
nnaHapHbIX YParMeHTOB, TPaHCaHHYNSiPHblE B3auMoencTBMS. OnucaHne KOH(POPMAaLMOHHBIX B3aVMOOTHOWEHWIA B
CNOXHbIX CNyYasix KOHPOPMALUMOHHBIM Fpadd. TOMHbIE OTHOWEHWUS FPYNN U CTOPOH.

Tema 6. CoBpeMeHHbI YpOBEHb 3HaHUI 06 3/IEKTPOHHOM CTPYKTYpe XMMUYECKUX COe AUHEHUI, OCHOBHbIe
NOHSATUS, TEPMUHbI, ONpPeAeneHus.

CoBpeMEeHHBI YPOBEHb 3HAHWIA 06 3NEKTPOHHON CTPYKTYPE XMMUYECKX COEANHEHWNIA, OCHOBHBIE MOHATUS, TEPMUHBI,
onpeneneHus. ObwWmit KBaHTOBOXMMNYECKUIA NOAXOL K MONYYEHNIO MHADOPMALIMU O CTPYKTYPE U pPeaKLMOHHOM
CMOCOBHOCTM XMMUYECKMX COeanHEHMIA. Y paBHeHue lpeanHrepa n ero moandukaumm. Onepartop saHepruiu, ero
cocTasnstowme. MHOrosnekTpoHHas 1 04HOINEKTPOHHAS BONHOBbIE ¢pyHKUMU. MpnbnnxeHne MO JIKAO. basncHble
Habopebl. [MprHUMNanbHbIE 0COBEHHOCTW HEAMMMPUYECKMX U NOMY3MMNUPUYECKMX PACYETOB. YUeT adhdhpeKToB
3/1eKTPOHHO Koppensaumun.

Tema 7. XapaKTepucTUKU 3NEeKTPOHHOM CTPYKTYPbl XMMUYECKUX YacTul,

XapakTepuCTMKK SNEKTPOHHOM CTPYKTYPbI XMMUYECKMX YaCTUL, : 9NEKTPOHHAS SHEPrus ; 0pbuTanbHble SHEPTUN;
rpaHnyHble MO, nx aHeprus, CUMMETPKS, COCTaB, MPUHLMMbBI U303NEKTPOHHOCTM 1 U30106aNbHOCTY; TUMbl XUMUYECKMX
CBSI3€iA, UX CBOVCTBA; SNEKTPOHHAS 11 CMIMHOBAS MNOTHOCTY, 3pheKTUBHbIE 3apsabl Ha atomax ([-, []-); OMNONbHbINA
MOMEHT W1 MNONSpM3YEeMOCTb YacTuLbl B LieNIOM, (PparMeHTOB B LIe/IOM, OTAENbHbIX CBA3€EN, aAONTUBHOCTb U OTKIOHEHNS
OT aAaNTUBHOCTW; 9NEKTPOCTATUHECKUA NOTEHUMAN; SHEPTUN SNEKTPOHHbIX NEPEX0L0B, NX UHTEHCUBHOCTH,
XapakTePUCTVKUN SNEKTPOHOBO3BY X AEHHbIX COCTOSIHUI, OTAIMYKS OT CTPYKTYPbl OCHOBHOMO COCTOSIHMSA. OCHOBbI TEOPUN
?ATOMbI B MONEKynax?, Tononornyeckme niaekcol P.Bengepa. OkcnepmmeHTanbHbie 1 TEOPETUHECKNE METOADI
N3y4eHUst SNEKTPOHHON CTPYKTYpPbI.

Tema 8. Teopusi BO3MYLLLEHU B OPraHNYeCKON XUMUn
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Mporpamma omcumvnnmHbl "ONeKTPOHHas 1 MPOCTPaHCTBEHHAS CTPYKTypa opraHn4yeckmnx coeguHenmnin”; 04.03.01 "Xumng".

Teopvm B03Myu.l,eHI/II7I B OpFaHMHeCKOVI XUMUN, KAYECTBEHHDI 1 KONMNYECTBEHHbIN acnekTbl. [MoHaTne 06 OOHOLUEHTPOBbIX,
OBYXUEHTPOBbIX, MHOITOLEHTPOBbIX BO3MYLLEHUNAX. Pabouue doopMynbl TEOPUN BO3Myu.l,eHVII7I ans oueHokK Op6I/ITaﬂbeIX
3Hepr|/||7|. CTa6|/|nv|3v|py+om,|/|e n JJ,eCTa6v|nv|3v|py+oume op6|/|Taanb|e B3aMMOLOENCTBUS.

MonekynsipHo-opbuTanbHbI reHeauc npovcxoxaeHue opbutanein CH3, CH2-, CH- opraHunyeckux gpparmeHtos ot MO
manblx Monekyn- AX3, AX2, AX. ?CtbikoBka? MO-chparMeHToB ¢ 06pa3oBaHMeM MOMEKYN yrneBoLOPOLOB U UX
PYHKLMOHANbHO 3aMelleHHbIX NPon3BoaHbIX. [pupoaa rpaHnyHbix MO B BaXHeNWMX Knaccax opraHn4eckmx
coeauHeHnii. OCHOBHbIE TEHAEHUUN B UBMEHEHWSIX SHEPIUN U COCTaBa rPaHnNyHbIX opbutanei goyHKLNOHANBHO
3amelleHHbIX ankaHoB, ankeHos, apeHoB RX npu BapbrypoBaHWM KNIOYEBOro atoMa 3amectutens X B npegenax ogHom
rpynnbl 1 ogHoro neprona tabnuusl MeHgeneesa.

Tema 9. AnekTPOHHAsA CTPYKTYpa U MEeXMOseKyNsipHble B3auMOLenCcTBUS

ONeKTPOHHAas CTPYKTYpa U MEXMONEKYNSpHbIE B3anmoeincTens. Hecneundpmnyeckme n cneundgmyeckue MMB.
Mpvpona koMnnekcos ¢ nepeHocom 3apaaa n H-komnnekcos. MpuHumn XMKO. Bo3MOXHOCTM 3KCNepUMEHTaNbHOro
N3yYeHUs N TEOPETUYECKOro ONMCaHNS MEXMONEKYNSPHbIX B3aUMOLENCTBUI B HacToswee Bpems. Moaenn conbearaumnm
(KOHTUHyanbHble, LUCKPETHbIE, KOMBUHMPOBAHHbIE). DHEPreTUYECKME XapPakTEPUCTUKN 1 NapameTpbl 3NEKTPOHHOIO
pacnpeneneHus. Busyannsaums pacyeTHblX xapaktepuctuk (nporpammbl AIM). BnnsHne mexmonekynspHbIx
B3aVMOAENCTBUI Ha PeakLIMOHHYIO COCOBHOCTL MOMEKY.

Tema 10. CBsi3b MeXAY pa3NUYHbIMM XapaKTepPUCTUKaMM NPOCTPAHCTBEHHOMN U 3NIEKTPOHHON CTPYKTYpPbl MONEKYN

CBA3b MexXay pasnvyHbIMU XapakTepucTkamm NPOCTPAHCTBEHHOM 1 3NEKTPOHHOM CTPYKTYPbl MONEKYN

DNeKTPoHHAsA CTPYKTypa 1 reoMeTpusi XecTkuX ( KBasnxecTKMX) XUMUYECKMX YacTuL, ? HeTpasbHbIX MONEKYN, NOHOB,
pafvKanos, NOH-PaaNKanoBs, KOOPANHALMOHHbBIX NONM3APOB; Heknaccuyeckue (opbuTanbHble) CTPYKTYPbI 1 T.M.
KoHuenuusa oTtankneaHns BaneHTHbIX 9NeKTPOHHbIX Nap, KpUTUYECKNe TOYKM nannacuaHa aneKTPoHHON NNOTHOCTH,
amarpammbl Yonuwa.

CB$13b KOH(POPMALMOHHbIX XapakTEPUCTUK CTPYKTYPHO-HEXECTKMX MONEKYN C napameTpamm 3neKTPOHHON CTPYKTYpbl
(pa3Hble BUAbI COMPSXEHUS; COMPSAXEHNE Yepes CBSA3b 1 Yepes3 NPOCTPaHCTBO, TPAHCAHHYNSPHbIE B3aMMOLENCTBUS;
agpcpekT nons, 1,3- B3aumoaencTemsi, 0600LEeHHbIA aHOMEPHbIN adocpekT 1 T.4.). CTepeoonpenensiowas posnb
rPaHNYHbIX MONEKYNSIPHBIX opbuTanei.

Tema 11. CBAA3b peakLMOHHOM CNOCOGHOCTU OpraHMYeCKMX CoeaMHEeHU C NapameTpamm 3NeKTPOHHOM! 1
NPOCTPaHCTBEHHOW CTPYKTYpbI

CB$13b peakUMOHHOM crnoCcoBHOCTU OpraHn4Yeckmx CoeMHEHU ¢ napaMeTpaMm aNeKTPOHHOM U NPOCTPaHCTBEHHO
CTPyKTypbl CBA3b CTPYKTYypa M peakuMoHHas crnocobHOCTb, pasHble YPOBHU aHannaa u NporHo30B. MpubnmnxexHve
N30NMPOBAHHOM MONEKYNbI U COOTBETCTBYIOWMNE NHOEKCHI PeakUMOHHOM CrnocobHOCTN: ad0deKTMBHbIE 3apsiabl Ha
aToMax, aneKkTpocTaTUYeCKnin noTeHUMan, AUMosbHbIA MOMEHT, MONSPN3YEMOCTb; 3N1IEKTPOHHAS NNOTHOCTL B
KPUTUYECKUX TOYKAX XMMUYECKMX CBSA3EN, KPUTUYECKME TOYKW nannacmaHa anekTPOHHOW MAOTHOCTW, TEOPMS FPaHNYHbIX
opbuTaneit dykyu, cBs3b xapaktepunctmk MO ¢ oKMCANTENbHO-BOCCTAHOBUTENBHBIMMY,
HYKNeo(nNbHO-31EKTPOGUIBHBIMY CBONCTBAMM COEAVNHEHWIA, PETNO ? U CTEPEOHANPaBNEHHOCTBIO PeaKLUMOHHbIX aKTOB
B OCHOBHOM U (p0TOBO36YXOeHHOM cocTosiHMAX. [MoHsTue o BBMO-, HCMO- n O3MO- reHe.

MprbnrxeHue pearmpytoLLein MONeKybl U COOTBETCTBYIOILME UHIAEKCHI PEAKLMOHHOM CNOCOBHOCT: SHEPTUN
nokanuaaumm (snekTpogubHON, HYKNeoUIbHOR, paankanbHON) N Aenokanu3auny B peakumsx 3amelleHns; sSHeprum
napa- 1 opTo- nokanusauuu B peakuum dunsca-Anbgepa v 1.n. MonekynsipHo-opbutanbHbIii Nogxoa, npasuna
coxpaHeHus opbuTtanbHoi cummeTpru Byneopaa-loddomMaHa ans cornacoBaHHbIX (MEPULMKIMYECKUX) peakLuii -
MEXMONEKYNSAPHOro LMKNONPUCOEANHEHUS, SNEKTPOLIMKINYECKUX peakLmMii MONEKY U MOHOB, CUrMaTPOMHbIX
neperpynnupoBok. O6bACHEHNE C NMOMOLLbBIO MPAaBUN COXPAHEHNSI OPBUTANBHON CUMMETPUMN HaMbonee BaHbIX
0COBEHHOCTEN COrnacoBaHHbIX peakuuii (CTepeocneumngUIHOCTb, PErMONpPeanoYTUTENbHOCTb, MPENMYILECTBEHHOE
HanpaeneHne 3N1eKTPOHHOro NEPEHOCa U BANSIHWE HA CKOPOCTb peakumnm aNeKTPOHHbIX adpdpekToB 3amecTuTenei,
COOTHOLWEHNE MEX Y aKTUBHOCTBIO U CENEKTUBHOCTLIO PEAreHToB, PONib BTOPUYHBIX OPBUTANbHbBIX B3aUMOLENCTBUIA 1
1.4.). PearnpoBaxue B 06xon cCUMMETpUN.

KnHeTuka KoHgopMaUnoHHbBIX Nepexonos U MeToabl ee nccnegosaHms. KoHopmMauMoHHoe paBHoBECKE U
peakunoHHas cnocobHOCTb, ypaBHeHe YUHcTenHa-XonHecca, npuHumn KeptuHa-rammera.
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Peakumnu, npoTtekatowme ¢ y4acTeM HykneouioB Kak akTUBHbIX PeareHToB (aKTUBHOCTb HyKNeogunos 1 cybcTpatos,
CTEPeoXuMns CONMXEHNS peareHToB, PErvoHanpPaBNeHHOCTb PeakLym - KOHKYPEHLUS MeX Iy 3aMeLleHUEM 1
OTWENNEeHNEM, BIUSIHAE pacTBOPUTENS!, KaTanusartopa 1 T1.4.). Peakunu, npoTtekarowme ¢ y4acTeM 31eKTPOIUIIOB :
3NEeKTPOPUNIBHOE NPUCOEONHEHME K alKeHaM, aNeKTPogUIbHOE 3aMeLLeHUe B apoMaTieckoM sape (MPOoM3BOaHbIE
6eH3ona, NMMPUAVH, apoMaTNYeckme reTepoLyKbl). AKTUBHOCTb 3NEKTPOGUNOB 1 CybCTPaToB, pernoHanpaBieHHOCTb
peakuuun, CTpyKTypa MHTEpMeamaToB (KOMNIeKcoB), ctepeoxumms npouecca. MO-acnekT MeTannokoMniekcHoro
katanusa. Ctaguv 0HO3NEKTPOHHOro nepeHoca. Metann kak nepeknoyaTteNis CUMMETpUX. POTOXMMMYECKUE peakLnm.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUUInInHe (MOAaYIHO)

CamocTosiTensHas paboTa 06yHaloWmxcs BbIMOMHAETCS N0 3a[aHNI0 1 NPY METOAMYECKOM PYKOBOLACTBE Mpenonasartens,
HO 6e3 ero HeNoCcpencTBEHHOrO y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayMTOPHBIX 3aHATUAX U HA BHEAYOUTOPHYK CaMOCTOSATENbHYO paboTy. CamocTosaTenbHas pabota obydarowmxcs
BKJIIOYAET Kak MOJIHOCTbIO CaMOCTOSATENBHOE OCBOEHME OTLAENbHbIX TEM (Pa34eNoB) ANCLMMINHLI, TaK U NPopPaboTKy TEM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YuTaT u
KOHCMNEKTUPYIOT Y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NMNTEPATYPY, BBIMOMHAIOT 3aaHuns, HanpaBieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOTKY YMEHWIA 1 HABLIKOB, FTOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCLUMINHE.
OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLWecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHncTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMN"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWero npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHAO, OLLEHOYHbIX CPEeACcTB NO AUCLUMUINIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualsibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIE 3HAHWI, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrectauumn.

B ¢hoHLe OLEHOYHbIX CPEACTB COLEPXUTCS Cnenytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AMCLUNIMHE (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO AMCUMNINHE (MOAYIIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0o OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)

OcBoeHUE oucCUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHre OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00y4alowWwuMcs B OOHOM U3 BYX BapUaHTOB (M60 B 060MX N3 HIKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. Jlobayesckoro. Obyyarowmecs nony4aroT y4ebHyto nutepaTtypy Ha
aboHeMeHTe MO YnMTaTeNbCKMM brneTam B COOTBETCTBUM C NpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoi.

ONeKTPOHHbIE N30aHNSA OOCTYMHbI AUCTAHLUMOHHO 13 No60I TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yH1BepcuTeT". Mpu MCNoMb30BaHWMK NevYaTHbIX M3aaHUn BBINOTEYHbIN
ooHA AomKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro u3 n3gaHunini OCHOBHOM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

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

Ruud Visser, Atoms in Molecules - http://dept.astro.lsa.umich.edu/~visserr/files/Atoms_in_Molecules.pdf
Theory of Atoms in Molecules - http://www.chemistry.mcmaster.ca/aim/aim_0.html
Martepuanbl XuMuyeckoro dpakynbteta MIY - http://www.chem.msu.su/rus/teaching/djadchenko/1.html#1

DOTO3NEKTPOHHAS CAEKTPOCKOMNUA 1 INEKTPOHHAS CTPYKTYpa OpraHnYecKnx coeanHeHuin. -
http://lesgm.wl.dvfu.ru/files/manuals

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOAYNS)

YcnewHoe 0CBOEHVE AMCUUMNAVHBI NpeanonaraeT akTMBHOE, TBOPYECKOE yyacTue CTyAeHTa NyTEM NNaHOMEPHO(,
noBceLHEBHOW paboThbl.

Obwme MeToauyeckre ykasaHus Mo opraHn3aunm caMocTosTeNbHoM paboTel CTyJEHTOB

CamocTosiTenbHoe nsyyeHne Kypca 'OnekTpoHHas 1 NPoCTPaHCTBEHHAA CTPYKTypa OpraHnyYeckmux coeamHeHnn' cnegyet
HayaTb C 03HAKOM/IEHNS C MPOrpamMoit n TpeboBaHnsAMY K pesynbTatam maydyeHus kypca. ayuatb Kypc pekoMeHayeTcs
no Temam B COOTBETCTBMM C NPOrpamMMon (pacnonoxeHvwe matepvana B nporpaMmMe Kypca He Bcerga coBnagaert ¢
pacnonoxeHnem ero B TOM U1 NHOM yqe6Hv|Ke, HO COOTBETCTBYET TeMAThKe NNEKUNOHHbIX 3aH9|TI/II7|) NOCTENEeHHO, B
TedyeHne cemMecTpa, He OCTaBNAaAa HA NMOTOM, HA Nepno NOAroToBKM K 3a4eTy. He cnenyet nepexoonTb K NU3y4eHuto
nocne,uy}ou.teﬁ TeMbl, NOKa Matepunan npe,ubl,uyu.teﬁ TeMbl HE YCBOEH. CteneHb 0cBOEHNS mMartepunana TemMmbl MOXHO
KOHTpONMpoBaTtb Tak: nepen n3y4eHnem TeMbl NpoyecTb TpGGOBaHVIFI K pe3ynbTatam ee ndy4yeHu4, 06paTVIB BHMMaHune Ha
KNoYeBbIE CNOBA B TPEDOBAHMSAX K 3HAHWSAM, NMOCNE U3YYEHUS TEMbI MPOBEPUTbL cebsi Mo TekcTy TpeboBaHuli ('aTo 51 3Hal',
'3TO 5 MOMHIO').

Pa6ota ¢ kHuroit. MayyaTtb MaTepuan, OTHOCSIWMIACS K AaHHOM TeMe, cnelyeT No 04HOMY U HECKONbKUM 13
peKoMeHO0BaHHbIX y4eBHIKOB (CNIMCOK PeKoMeHOyeMol nuTepaTypbl NpusBedeH nocne nnaHa nusyyeHus kypca). Ecnu
BO3HMWKAIOT TPYAHOCTW Npu paboTe ¢ OCHOBHbLIMM y4eBHUKaMM, MOXHO U3Y4NTb COOTBETCTBYIOLLYIO TEMY MO KOHCNEeKTaM
NEKLMOHHOr0 Kypca, HO 3aTeM cneflyeT 00s3aTenbHO BEPHYTLCS K AaHHOM TeMe B ydebHuke. [ns nomcka HeobxoanMbix
cBedeHUii B y4ebHMKEe MOXHO MUCMNOoNb30BaTh NPeAMETHbIN yKkasaTesb B KOHLE y4eOHuKa.

BonbwrHCTBO TEM Kypca 'OnekTpoHHas 1 MPOCTPAHCTBEHHAS CTPYKTYypa OPraHNYeCcKrX COELMHEHWIA' HOCST
TEOPETUYECKMIA XapakTep U LOCTATOYHO TPYLHbI LS BOCNIPUATUS, MOSTOMY TEKCTbI Y4EOHNKOB C U3NOXEHUEM TAKUX TEM
MOTyT Bbl3BaTb OMPELENEHHbIE 3aTPYLHEHNS NPW UX N3YHEHUW. Takne TEKCTbI Nydlle N3yyaTb Tak: Npu NEPBOM YTEHUN
Ha[o cTapatbes nony4nTh obuee npencTasneHne 06 nanaraeMblx BONPOCax, a Takxe 0TMedaTb TPYOHbIE U HEMOHATHbIE
MEeCTa; Npu NOBTOPHOM U3YYEHNM TEMbI HEOHXOAMMO YCBOUTL BCE TEOPETUYECKME NONOXeHWs. Heobxoonmo BHUKaTb B
CYLWHOCTb TOFO UM MHOTO M3y4aeMOro BOMPOCa, a He MbITaTbCs Nlib 3anOMHUTb OTAENbHbIE PaKThl U sBneHns. bonee
rny6okoMy 1 NPOYHOMY YCBOEHMIO MaTepmana cnocobcTyeT nayyeHve noboro Bonpoca Ha ypoBHE CYLWHOCTM, a He Ha
YPOBHE OTLENbHbIX ABNEHWA. VI3y4aeMblii MaTepuan cnenyeT 3aHOCUTb B pabouyto TeTpadb B BUAE KOHCMEKTA,
BKNIOYAIOLWErO KPaTKOe NOCNenoBaTENbHOE N3NOXEHNE Hanbonee BaXHON MHGPOPMALMA: HOBLIE TEPMIHBI, AATbl, IMEHA
YUYEHbIX 1 UX OOCTUXEHWS U T.4. Bo Bcex cnyyasx, korga matepvan nognaercs cMcreMatnsaumnm, NonesHo CoCTaBnsTh
cxeMbl 1 Tabnuubl, 'cBePThIBAA’ MHCHOPMALMIO B YA0OHYH0, KOMAAKTHYIO hopMYy.

CocTaBneHne KOHCMNEeKToB, 0COBEHHO B (popMe TabnuLl, CXeM, OMOPHbBIX CUTHANOB, CNOCOBCTBYET 3CPEKTUBHOMY
3arnoM1HaHWIo N3y4eHHOro MaTeprana, NnockonbKy 34ecb NPUBNEKAETCs IorMyeckoe 3anoMMHaHe U UCMonb3yeTcs
3pUTENbHbIN 1 OBUraTebHbIA TUMbl NaMATH.

METOOWYECKUNE YKA3SAHUA MO BbINMONMHEHUIO KOHTPONbHBLIX PABOT NO ANCLUWMNUHE

K BbINONHEHNIO KOHTPOMbHBLIX PaboT pekoMeHayeTcsl NPUCTYNaTh TONMbKO MOCNE YCBOEHNs Beero yyebHoro Matepuana
OMNCUMUNAMHBL. 3a0aHns Ha KOHTPONbHble paboThl pa3pabaTbiBaloTCs B HECKONbKUX BapuaHTax. MNopsnok soibopa
BapvaHTa 3aaHus NPYBOAUTCS B METOANYECKUX YKasaHWsX No U3y4YeHUo JaHHOW OAUCLMMINHDI.

PekomeHpaumm no 0CBOEHMIO KOHTPOJBbHbBIX PaboT:

- KOHTPONbHYIO PaboTy cnedyeT BbIMOMHATb MOMHOCTLIO, T.€. PEWNTb BCe 3a4a4u U OTBETUTb Ha BCE BOMPOCHI 3a4aHuns;
HEMoHSATHbLIN BONPOC UK 3a4ady He cnefyeT NponycKkaTh; B 3TOM Cnydae HeobxoaMMo oBpaTTbCs 3a NOMOLLbIO K
npenonasaTtenio;

- OTBETbI B KOHTPO/bHBIX paboTax nanaratb SICHO, TOYHO U MOJHO, TakuM 0bpa3oM, 4Tobbl NpenogaeaTento 6bin sICEH Becb
XO[, paccyXaeHun,

- He cnedyeT nepenucbiBaTh B KOHTPOMbHbIE paboTbl TEKCT M3 y4eOHUKOB UK y4eOHbIX MOCOOUIA;
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- PeWweHna 3ana4qn pa6OTbI HeobxoOMMo npencrtasnAaATb BMeCTe CO BCEMU NMPOMEXYTOYHbIMU I'Ip606paBOBaHI/IFIMI/I n
CCbINnKaMn Ha MCNoJib3yeMble CrnpaBOYHbIE MaTepuanbl;

- NPV BbINOMHEHUM PAaCYETOB HEOBXOAMMO BHUMATENIbHO OTHOCUTLCS K €AMHMLAM N3MEPEHNS BCEX BENNYMH, BXOASAIWMX B
TY UK VHYIO POPMYY, U NPOBEPSATb, B KAKMX €ANHULIAX N3MEPEHNS OONXeH BblTb pe3y/bTar;

- NPeanoYTUTENbHO OCHOPMNEHME TEKCTA U UINOCTPAaLNiA KOHTPONbHOM paboTbl C UCMONb30BaHNEM KOMMbIOTEPA;

- JonyckaeTcsi 0DOPMEHNE 3CKM30B U TekcTa paboTbl OT PyKu;

- He JonyckatoTcs nepedYépkmBaHmsl, BCTaBku, NPON3BOJIbHOE COKpaLleHMe CNoB U Kakux - Tbo 06o3HavyeHui, He
NPUMEHSEMBIX B NUTEPAType No N3y4aemolr AUCUNNINHE;

- HEYOOBNETBOPUTENbHOE OCPOPMIIEHNE KOHTPONBbHON paboTbl MOXET BbiTb MPUYNHON eé He3auéTa; HeBPEeXHOCTb NCbMa
1 rpaMMaTuyeckme ownbky HeoonyCTMbI;

- Ha Kaxaow cTpaHuue paboTtbl He06X0AMMO OCTaBASTb NOMS HAa KaX Ao cTpaHuue paboTbl

Heob6X0OMMO OCTaBNATb Mons 4-5 cM. Asl 3aMeYaHnin peLieH3eHTa U OOHy - [Be CTpaHuUbl B KOHLE paboTbl Ans
3aKNI0YNTENBbHON peueH3uu;

- Ha 06N10XKe KOHTPOJbHON paboTbl HE06X0AUMO HaNMcaTb PaMUINIo, UHULMANbI, y4ebHbIA Wndp, cneunanbHOCTb, KypC,
HanuMeHOBaHWE ANCLMNANHBI, HOMEP KOHTPONBbHOMO 3a4aHNS;

- B CMNCKe nnTepaTtypbl yka3aTtb, Kakue y‘-IeGHI/IKI/I 1 nocobuns Ncrnonb3oBanmchb npwn BbIMONHEHUN pa6OTbI; CCbINKN Ha
Mncnonb3oBaHHbIe NCTOYHUKN NMPUBOOATCA B TEKCTE pa6OTbI.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJOIMM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniInHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHUN 06pa3oBaTeibHOro npoLecca no
AMCUMMMHE (MOAYNto), BKIOYAas MepeyeHb NporpamMMHOro obecrneyeHns n MHGOPMAaLMOHHbBIX CPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne obpas3oBaTenbHOro NpoLecca no LUCLMMIMHE (MOLYNIo) BKNIOYAET B cebst
cnenyrolwme KOMAOHEHTbI:

MoMelueHMs Ans caMoCTOATENBbHON paboThl 0BYYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHAaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHMs K ceTn "MIHTepHeT" n obecnevyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHZPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbloTepHbIii knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMOCTHN B o6paaoBaTean0M npouecce NpuMeHaKTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe AN pa3nnYHbIX Nofb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPVMEHEHVEe NPOrpaMMHbIX CPeacTB, 06ecneymBaroLLMX BO3MOXHOCTb OCBOEHWS! HABBIKOB 1 YMEHWIA, (oOpMUpPYEMbIX

OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX NabopaTopuin u CUMYNSILMOHHBIX
TEXHONOINIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMOTPeHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B./]1B.9 SnekTpoHHas 1 npocTpaHCTBEHHAs CTPYKTypa
OopraHn4ecknx coeanHeHmnii

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. CnpotkuH O. C.OBonouns Te0pMM XMMMYECKOro cTpoeHns BewecTtea A.M. BytnepoBa B yHUTApPHYIO TEOPMIO CTPOEH.
XMMMY. coen. (OCH. eanH. xumnmn): MoHorpadoms [OnekTpoHHbiin pecypc] / O.C. CupotkuH. - M.: HUL MHPPA-M, 2013 -
247c.: 60x88 1/16. - (Hay4Hasa mbicnb). Pexum goctyna: http://znanium.com/bookread.php?book=420415

2. BBeneHve B xeMomHdopMaTuky : yuebHoe nocobue / Y. 2: Xumnueckmne 6asbl gaHHbix/ T. . Magxugos, U. U.
BackuH, A. A. BapHek .? KasaH. cbegep. yH-T .? KasaHb : [M3patenbctBo KasaHckoro yHusepcutetal, 2015 .7 185 c.

3.BBeneHue B xeMonHpopmatuky : yuebHoe nocobue / Y. 3: MooennposaHue 'cTpykTypa-cBoincTeo' / V. U. Backuh, T. L.
Magxwugos, A. A. BapHek ; KasaH cpenep. yH-T .? KazaHb : [I3gatenbcteo KasaHckoro yHusepcutetal, 2015 .7 302 c.

4.CoBpeMeHHblE ON3UKO-XMMUYECKNE METOAbI UCCNELOBAHNS B OPraHUYECKO XUMmn : yuebHO-MeToguyeckoe nocobue
K cneLnpakTukyMmy rno pmsnyeckum n prsmko-xmMn4ecknm Mmetoaam ncenenosaHuns / Kasax. goeaep. yH-T, XvM. UH-T UM.
A. M. ByTtnepoga ; [aBT.-cocT.: K.x.H. B. A. Bypunos un gp.] .? KasaHb : [KasaHckuii yHusepcuteT], 2014 .7 131 c.

JononHuTtenbHas nuteparypa:

1. CrolikoB U.W., EBTiormH N.A. OCHOBbI HAHOTEXHONOrMM U HaHOXUMUK: y4ebHoe nocobue. KazaHb: N3paTtenscTeo
KasaHckoro (MpuBonxckoro) penepanbHoro yHnsepcurteta. - 2010. - 237 c.

2. Cyspnanes W. I. HaHoTexHonorms: omnanko-xmMms HaHOKIacTepoB, HAHOCTPYKTYP 1 HaHoMmaTepuanos. Mocksa URSS
[MMBEPOKOM, 2013. 589 c.

3.Xann, M.HaHoTexHOnornm 1 sKonorns: pucku, HopMaTUBHO-NPaBOBOE perynmposanHune n ynpaenedune / M. Xann, 1.
BoymeH ; nep. ¢ aHrn. B.H. Eropoga, E.B. N'ynsesoii .? Mockea : BMUHOM. JTabopaTopus 3HaHwii, 2013 .? 344 c.

4. Xann, M. HaHoTexHONoOrMn n aKonorns: pUckmn, HOPMaTUBHO-NPABOBOE PErynMpoBaHne 1 ynpasneHne [OneKTpoHHbIN
pecypc] : y4eb. nocobue / M. Xann, L. BoymeH. ? SnekTpoH. naH. ? Mockea : M3pgatenbcteo 'JlabopaTtopus 3HaAHWIA',
2015. ? 347 c. ? Pexwum poctyna: https://e.lanbook.com/book/70723. ? 3arn. ¢ akpaHa..

5.bakcToH, W. BeegeHne B CTEPEOXUMMIO OPraHNYeCcKnx coeanHeHnin [TekcT] : oT MeTaHa fo makpomonekyn / L.
BakctoH, C. PobepTc : YuebHoe usgaHue ; nepesog ¢ aHrn. B. M. LlembsiHoBud. - M. : Mup, 2005. - 311 c.

6.YmyToBa, I".A. YuebHo-MeToOM4eckoe nocobue no kypcy 'CtpoeHune Bewectsa' / I". A. UmyToBa, A. P. KypbaHranvesa,
M. A. KasbimoBa ; KasaH. roc. yH-T, XuM. nH-T um. A. M. Bytneposa .? KasaHb : KazaHckuii rocynapCTBEHHbIA
yHuBepcuteTt, 2009 .7 ; 21.4. 1.7 2009 .? 35 c.

7.dmytoBa I'. A., KypbaHranuesa A. P., KasbiMoBa M. A. YuebHo-MeToam4eckoe nocobue no kypcy 'CtpoeHune
BewecTBa'. HacTb 1. [OnekTpoHHbI pecypc], 2009.

(Ons cTyoeHTOB xuMmyeckoro gakynbteTa) Pexum poctyna:
http://kpfu.ru/docs/F1271711730/Structure_substance_2009.pdf

8.YmyToBa, I".A. AcnekTbl cBs3n 'CTPOEHUE - peakuMoHHas crnocobHocCTh': yuebHoe nocobue / M. A. UmyTtoBa; KasaH.
(MpuBonx.) dpenep. yH-T, Xum. nH-1.7KasaHb: [KazaHckuii (Mpreonxckuii) coenepanbHbiii yHneepeutet], 2010.793 c.:
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nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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