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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) onpekTop xmmmuyeckoro nHctutyta Crolikos V.M. (ompekTopat XuMmny4eckoro
uHctmtyta M. A.M. Bytneposa, Xumunyeckunit uHCTMTYT M. A.M. ByTneposa), Ilvan.Stoikov@mail.ru ; npodbeccop, 4.H.
(npodheccop) YUmyTosa I".A. (kadhenpa opraHM4eCKon N MEANLNHCKOA XUMUN, XUMUYECKUIA UHCTUTYT uM. A.M.
Bytnepogsa), Galina.Tschmutowa@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW MpY PeLIeH NPOPECCUOHANbHBIX 3aAau

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE MOMOXEHMWS TEOPUM CTEPEOXMMUN 1 SNEKTPOHHON CTPYKTYPbl OPraHN4YeCKrX COELMHEHWIA,CBA3b MEXOY
STVMM acrneKkTamy CTPOEHUS OPraHNYECKX COEOUHEHNI;

NPUHUMNAanbHbIe 0COBEHHOCTY 3NIEKTPOHHOM CTPYKTYPbI BAXKHEWWNX KNAacCOB OpraHnyeckunx u
3N1EMEHTOOPraHNYeCcKnX CoeANHEHNA 1 yMeTb N306pasnTb X rpadouyecku;

NpYpPOoaY MEXMONEKYNSPHbIX B3aMOOENCTBUM N UX BO3MOXHOE BINSHNE HA OU3NYECKME CBONCTBA N PeaKLMOHHYI0
CMNOCOBHOCTb;

KOHCpOpM&LLI/IOHHbIVI n KOHCpMpraLlMOHHbIm aHann3 opraHn4eckmnx COEeOVHEHUIA.

JonxeH ymeTtb:

OPUEeHTMPOBATLCA B Pa3/INYHbIX rMnoTe3ax n Teopun KOHCpOpMaLI,VIOHHOFO aHannsa, B 0CODEHHOCTAX XMMNYECKOro
noseneHnsa pasnnydHblX TUMNOB N KNAacCOB XMMNYECKNX COEeONHEHUIA, O6yCJ'IOB)'IeHHbIX NX CTPOEHNEM;

MPOBECTMN MOAY3MNNPUYECKNIA (HEIMMUPUHECKUIA) pacyeT CTPYKTYPbl MPOCTbIX MONEKYN U MHTEPMEANATOB U
VHTEPNpPeTMpOoBaTh NoJy4eHHbIe PesynbTarthl;

JlonxeH BnageTb:

HaBblkaMy 306paxeHns NPOCTPAHCTBEHHOW U NEKTPOHHON CTPYKTYPbl Pa3/IMYHbIX OPraHNYeCcKMX MONEKYI.
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

YMeTb NPUMEHATb CBOW 3HAHMS HA NpaKThKe

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtodeHa B pasgen "61.8B.1B.09.02 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasosatensHoli nporpamMmbl 04.03.01 "Xumunsa (AHannTudeckas Xumms)" 1 OTHOCUTCS K
AMCUMMNNMHaM no Belbopy.

OcBaunBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 41 yaca(os), B TOM 4ncne nekuuu - 40 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENBbHOW paboThl - 1 yaca(os).

CamocTosiTenbHas pabota - 31 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMIVHBIL: 3a4eT B 7 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos u BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

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

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 1. lpeomMeT cTepeoxmmmm.
1. |cTopuyeckmin choH 1 poxaeHne 7 4 0 0 0
CTEPEOXUMUM.
Tema 2. Cnocobbl n3obpaxeHus
2 TPEXMEPHbIX MONEKYN Ha NNOCKOCTK. / 4 0 0 0
Tema 3. CuMMeTpusl, aneMeHTbI
s CYMMETPUN, CUMMETPUS B NPUPOLE. / 4 0 0 /
4. [Tema 4. KoHpurypaums. 7 4 0 0 0
5 Tema 5. KOHGhOpMaLMOHHbBIA aHanms. 7 4 0 0 8

" IKoHTponbHas pabota

Tema 6. CoBpeMeHHbIN ypOBEHb

6 3HaHWiA 06 3NeKTPOHHON CTPYKType 7 o 0 0 0
" |XMMUYeckmx coeiMHeH, OCHOBHbIE

NMOHATUSA, TEPMUHbI, ONpeaeneHuns.

Tema 7. Xapaktepuctuku

7. [3NEeKTPOHHOW CTPYKTYPbl XMMUYECKMX 7 4 0 0 0
yacTuy,
Tema 8. Teopusi BO3MyLLEHNI B
8. OpraHnyeckom Xxmmmnu 7 4 0 0 0
9 Tema 9. OnekTpoHHas CTpyKTypa U1 7 4 0 0 8

" |[MexMonekynsipHble B3au MOOENCTBMS

Tema 10. CBa3b MexXAay pasnmMyHbiMm
xapakTepucTukamu

10. NPOCTPAHCTBEHHOW 1 3NEKTPOHHOM / 2 0 0 0

CTPYKTYpbl MONEKYN

Tema 11. CBA3b peakLMOHHOM
CNoCcOBHOCTM OpraHNYeCKMX

11.|coennHeHnin c napameTpamm 7 4 0 0 8
3/1IEeKTPOHHOW 1 NPOCTPAHCTBEHHOWA
CTPYKTYpbl
Utoro 40 0 0 31

4.2 CopepxaHue AUCUUMIUHbI (MOBYNS)
Tema 1. Npenmet ctepeoxumun. Uctopnyeckun ooH 1 poxaeHue CTepeoxmmmu.

VcTopuyecknii ooH 1 poxaeHne ctepeoxmmmin. [1nockononsapmnaoBaHHbIA CBET U ero B3aMOLENCTBNE C BEWECTBOM.
MacTtep v pasgeneHve BUHOrpagHOM KMCNOTbl HA OMTUYECKM aKTUBHbIE KOMMOHEHTbI. I30Mepnsi MONOYHbIX KACOT U
BbIBOA Bucnuuenyca. M'vmnotesa BaHTt Nodppa v Jle bens. TeTpasgpuyeckuin atom yrnepoda. JlectHuua pasnuyui
MonekynsipHbix 06bekToB. 'pad kak MaTemMaTmyeckast Moaesb CBSA3HOCTU MONIEKYIIbI, FOMOMOPCOHbIE rpadobl. CkanspHole
1 BEKTOPHbIE Pa3nunyns Mexay MONekynsipHoIMU 06 beKTaMK: FeOMETPUYECKAsS N3OMEPUSI, XMPATIbHOCTb 1
3HaHTNoMepuns. ToNoNorm4eckn N30TOMNHbIE CTPYKTYPbI, TOMNOMOrM4yeckas n3oMepus, ctaTucTnieckas u TemnnatHas
cTpaTerns cuHTesa [n] kateHaHoB. Hennockune rpadobl M TOMOAOrM4yeckas XmpanbHOCTb.

Tema 2. Cnoco6bl n306paxeHuns TpexXMepHbIX MONEKYN Ha NIOCKOCTHM.

Cnocobbl n306paxeHns TPEXMEPHbLIX MONEKY Ha NNOCKOCTH, NETSWMe KNMHbS 1 npoekunm duwepa. Cructema
KaHa-WHronbpa-Mpenora. R,S-HomeHknatypa. CoeanHeHns ¢ HECKONbKMMW XMpabHbIMU LEHTpaMm, nactepeomepbl,
SpUTPO U Tpeo-n3omepbl. BHyTprmonekynspHas cummeTpus, Me3o-cpopmbl. [ceBooxupanbHble CTEPEOreHHble LEHTPbI.
OnucaHne 0THOCUTENbHON KOH(UIYpaLMN 3aMecTUTeneit B LLMKIMYECKUX MOneKynax.

Tema 3. CuMmeTpuUsi, aNeMeHTbl CUMMETPUN, CUMMETPUS B Npupoae.

CuMMeTpUSi, aNEMEHTbI CUMMETPUX, CUMMETPYS B MPUPOoAe. XMpanbHOCTb. MOHSATME O TOYEYHBIX FpyMNax CUMMETPUN.
OcHoBHbIEe rpynbl CUMMETPUM OpraHnyeckmx monekyn. Ocb xmpanbHocTh. MnockocTb xmpanbHocTW. CnupanbHas
xupanbHocTb. OCOBEHHOCTN CTEPEOU3OMEPUN B COELNHEHUSIX C MATU- U WECTUKOOPAMHNPOBAHHBIMU LIEHTPAMM.
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Mporpamma omcumvnnmHbl "ONeKTPOHHas 1 MPOCTPaHCTBEHHAS CTPYKTypa opraHn4yeckmnx coeguHenmnin”; 04.03.01 "Xumng".

Tema 4. KoHpurypaums.

SHaHTUouNCTbIE, CKanemMmyeckne obpasLpl 1 paueMmnyeckme cmecu. Pauemmnyeckme coeanHeHNs, KOHrnoMeparbl,
TBEpAblEe pacTBopbl.OnpeneneHne KOHUrypaumm, roMo- 1 reTepoxmnpanbHOCTb, OTHOCUTENbHAS 1 abcontoTHas
KoHopurypaumsi. KoHgpurypaumoHHblie psgpl, D- n L-, d- u |-, (+), (-) 0603Ha4eHusi koHdpurypauuii. Onpenenexme
OTHOCUTENbHOW KOHMUrypaumm: XmMmnyeckas Koppensiums, Meton keasmpatuemaros, agodekt KoTtoHa, afanTneHbIn
pacueT onTUYeCKOoro BpateHus no bpioctepy, meton Opo. OnpeneneHre abcontoTHON KOHGUrypaumum metonoM buiieo
(aHanu3 MHTEHCMBHOCTEN aHOMaNIbHOMO PaccesHWs PEHTreHOBCKMIA nyyeit). MNpencTasneHne o HeSMNUPUYECKX
pacueTtax XMpoNTUYECKUX XapaKTEPUCTUK, Kak METOAe onpeaeneHns abcontoTHol KoHdurypaumm. Knaccudpmkaums
MeTOL0B KOHTPONS 3HAHTUOMEPHOro COCTaBa: MHTakTHbIe 1 Aepusatuaupyowme. MNonspumetpus. EanHnLbI
KONMYECTBEHHOMN OLIEHKN SHAHTMOMEPHOrO COCTaBa: ONTUYECKAS YACTOTA U SHAHTUOMEPHbIA M36bITOK. BapraHTh
nprvMeHeHns xpomartorpadoun n AMP ons KoHTpons sHaHTUOMepHoro coctaea. epveaTtusytowme peareHTbl. KOHTponb
SHaHTMOMEPHOro cocTaea.

Tema 5. KoHdhopmaumoHHbIN aHanu3. KoHTponbHas paboTa

WcTopuryeckue npeanochink BO3HUKHOBEHMS KOHCPOPMaLMOHHOIo aHanwaa: noctynat BaHt Modogpa; runotessbl
Buwodpa n akcnepnmeHT Muaaycumel, auckyccusi baiiepa n 3akce, BbiBoAbl U fJokasaTenscTea Mopa. Ponb pabort
BapToHa B CTaHOBNEHUM COBPEMEHHOIO KOHPOPMaUMOHHOro aHanuaa. 5.A.Apby30B 1 KOHPOPMAaLMOHHBI aHann3 B
Poccum n B KasaHu. KoHdpopMepsl 1 koHgpopMaummn. Metoabl nsobpaxeHus. bapbep BHyTpeHHero BpalieHus.
MexaHun4eckasi MoLienb MONEKysbl U pacyeTbl Mo MeToAy MONEKYNSPHON MexaHuKu.

MNMoTeHumanbHas NOBEPXHOCTb, NPUBEAEHNE MHOrOMEPHO MOBEPXHOCTU K TPEXMEPHOWM MOBEPXHOCTW WU ABYMEPHOA
kpvBoi. Tononorus MMN3 n konebaTenbHble YPoBHU, 6e36apbepHbIe NEPEX0abl U YACTO SKCMEPUMEHTANIbHO Pa3NNYMMbIX
KoHgbopmMaumii. TepmoamHammnka KoHGOPMaLOHHOIO paBHoBecus. PacnpeneneHne KOHOPMEPOB MEX Oy
KoHbopmaumsiMu. MpuMepbl BIUSIHWS BHYTPUMONEKYNSIPHBIX B3aMOAENCTBUIA (BOLOPOAHBIE CBA3M, OpbuTanbHble
B3aMMOOENCTBUS) Ha NONOXEeHNe KOHPOPMaLMOHHOro paBHoBecus. BHyTpeHHee BpaueHne Bokpyr cesasein C-C.

CrabunbHble hopMbl LMKNorekcaHoBoro Konbua. KoHdgpopMauoHHo-rnbkmne goopMbl 1 NCeBAONpPEBpaLleHme.
MapameTpbl KOHPOPMALIMOHHOMO PaBHOBECUS AN LMKNorekcaHa. AKCuanbHble U aKBaTopuasbHble 3aMecTUTeNu.
1,3-OmakcmanbHele B3aumogeincTemsi. OTHocuTenbHas cTabunbHOCTb CTepouaoB 1 rekcanupaHos. KoHdpopmauum
yeTblpex U NATUYNEHHbIX LKNoB. OcoBeHHOCTU KOHPOPMAaLIMOHHOMO aHanmaa LUMknoB 6onbworo pasmepa, BIusiHue
nnaHapHbIX parMeHToB, TpaHCaHHYNsiPHble B3auMoaencTemsl. OnucaHne KOH(OPMaLMOHHbIX B3aIMOOTHOLWEHUIA B
CNOXHBIX CNy4asix KOHGPOPMAaLUMOHHBIM rpadd. ToMnHble OTHOWEHWUS FPYNMN U CTOPOH.

Tema 6. CoBpeMeHHbI YPOBEHb 3HaHWU 06 3NEKTPOHHOW CTPYKTYpe XMMUYECKMX COeAUHEHUA, OCHOBHbIE
MOHATUSA, TEPMUHBI, ONpeaeneHus.

CoBpEMEHHBI YPOBEHb 3HAHW 06 3NEKTPOHHOMN CTPYKTYPE XUMUYECKUX COEANHEHNI, OCHOBHbIE MOHATUS, TEPMUHDI,
onpegnenerus. OBWMiA KBAHTOBOXUMWNYECKMNIA MOAXOL K MONYYEHUIO MHAPOPMAaLIMK O CTPYKTYPE 1 peakLMOHHOM
CNocoBHOCTM XMMUYECKMX coenuHeHuiA. YpasHeHue WpeanHrepa n ero Mmogudoukaumu. Onepartop aHepriu, ero
cocTasnsiowme. MHOroaneKTpoHHas U OOHO3NEKTPOHHAs BONHOBblE oyHKUMK. Mpubnuxerne MO JTIKAO. basucHble
Habopbl. MpuHLUMNnanbHbIe 0COBEHHOCTU HESMNUPUYECKIMX U MONY3IMNUPUYECKMX PACHETOB. YUeT adhhekToB
3NEKTPOHHOW Koppenauuu.

Tema 7. XapakTepuUCTUKUN 3NEKTPOHHOW CTPYKTYPbl XMMUYECKUX YacTuL,

XapakTepuCcTUKN SNEKTPOHHOM CTPYKTYPbl XMMUYECKMX YacTUL, : SNEKTPOHHAS SHeprus ; opbutanbHble aHeprum;
rpaHnyHble MO, ux aHeprus, CUMMETpUsi, COCTaB, NPUHLUMMbBI N303NEKTPOHHOCTY 1 U30106aNbHOCTI; TUMbl XMMUYECKIMX
CBSI3€i, UX CBOVCTBA; 3NEKTPOHHAS 11 CMIMHOBAS MNOTHOCTY, 3¢pAheKTUBHbIE 3apsabl Ha atomax ([-, []-); JUNONbHbINA
MOMEHT 1 MONSIPU3YEMOCTb YaCTWLbl B LEENOM, (OparMeHTOB B LIENIOM, OTAENbHbIX CBA3EN, aAAUTUBHOCTb U OTKIOHEHMS
OT aAMTUBHOCTU; 3NEKTPOCTATUYECKUIA MOTEHLMAN; SHEPTUN SNEKTPOHHBIX NEPEX0L0B, X MHTEHCUBHOCTMU,
XapaKTepUCTVKM 3NEKTPOHOBO3OYXAEHHbIX COCTOSIHWIA, OTAIMYNS OT CTPYKTYPbl OCHOBHOIO COCTOSIHWS. OCHOBbLI TEOPUU
?ATOMbI B MONEkynax?, Tononormyeckme nHaekcol P.beiaepa. SkcneprMeHTanbHble U TeopeTuyeckme METOAbI
N3y4YeHUs SNEKTPOHHOMN CTPYKTYPbI.

Tema 8. Teopusi BO3MYLLEHUA B OPraHN4eCKOn XMMumn

Teopus BO3MYLIEHWIA B OPraHNYeCKOol XMMUW, KA4ECTBEHHBbIV U KONMYECTBEHHBbIV acnekTbl. MoHsATMe 06 0AHOLIEHTPOBbIX,
LBYXLEHTPOBbIX, MHOTOLIEHTPOBbLIX BO3MYLWEHUSX. Paboune dpopMynbl TEOPWU BO3MYLLEHUI ANSt OLEHOK 0pbUTanbHbIX
aHepruit. Ctabunuavpytowme 1 gectabunusmpyowme opbuTanbHbie B3anMOLEeNCTBUS.
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Mporpamma omcumvnnmHbl "ONeKTPOHHas 1 MPOCTPaHCTBEHHAS CTPYKTypa opraHn4yeckmnx coeguHenmnin”; 04.03.01 "Xumng".

MonekynsipHo-opbuTanbHbIl reHe3unc nponcxoxneHune opbutanein CH3, CH2-, CH- opraHuyeckux goparmMeHtos ot MO
Manbix monekyn- AX3, AX2, AX. ?CtbikoBka? MO-chparMeHTOB ¢ 06pasoBaHNeEM MONEKYN YrNeEBOAOPOLOB U NX
PYHKLUMOHANbHO 3aMeLLeHHbIX NPon3BOaHbIX. [pupoaa rpaHuyHbix MO B BaXHeWLWMX Knaccax OpraHn4yeckmx
coenmHeHniA. OCHOBHbIE TEHLAEHLUM B UBMEHEHUSIX SHEPTN 1 COCTaBa rpaHUYHbIX opbuTanei goyHKUMOHANBHO
3aMelleHHbIX ankaHoB, ankeHoB, apeHoB RX npu BapbypoBaHMK KKOYEBOro atoMa 3amectutens X B npenenax ogHom
rpynnbl 1 0fHOro neprona Tabnuusl MeHneneesa.

Tema 9. AneKTpoHHasA CTPYKTYpa U MeXMONeKyNnsipHble B3auMoaencTBnst

ONeKTpOoHHas CTPYKTypa 1 MEXMONEKYNSpHbIE B3anmoaeicTens. Hecneundpuyeckme n cneundmnyeckne MMB.
Mprpona komnnekcoB ¢ nepeHocom 3apsna n H-komnnekcos. MpuHuun XMKO. Bo3MOXHOCTU 3KCNEPUMEHTANBHOMO
N3y4eHUs N TEOPETNYECKOro ONMCaHNs MEXMONEKYNSPHbIX B3aMMOLENCTBII B HacToswee Bpems. Moaenn conbearaumnu
(KOHTMHyanbHble, AUCKPETHbIE, KOMOUHUPOBAHHbIE). SHEPreTUYECKME XapakTEPUCTIKUN 1 NapaMeTpbl 3NEKTPOHHOMO
pacnpeneneHus. Busyannsaums pacyetHbix xapaktepuctuk (nporpammel AIM). BnnsHne mexmonekynsapHbix
B3AVMOLENCTBUIA HA PEAKLIMOHHYIO CMOCOBHOCTL MOMEKYT.

Tema 10. CBA3b MeXAy pa3INyYHbIMKA XapaKTepUCTMKaM1 NPOCTPaHCTBEHHOW U 3NEKTPOHHON CTPYKTYPbl MONEKYN

CBA3b Mexay pasnvyHbIMU XapakTepucTKamm NpPoCTPaHCTBEHHOM 1 3NEKTPOHHOM CTPYKTYPbl MONEKY

OneKTpPOHHas CTPYKTypa U reoMeTpms XeCTKUX ( KBa3UXECTKUX) XUMUYECKMX YacTuL, ? HeTpanbHbIX MONEKYS, NOHOB,
panukanos, NOH-PaLMKanoB, KOOPAUHALMOHHBIX MONULPOB; HeKnaccumyeckue (opbutanbHbie) CTPYKTYPbI U T.M.
KoHuenuns oTTankmeaHns BaneHTHbIX 3NEKTPOHHbIX Nap, KPUTMYECKUE TOYKM nannacuaHa anekTpoHHOW NAOTHOCTY,
Avarpammbl Yonuwa.

CB$513b KOH(POPMALIMOHHBIX XapakTEPUCTUK CTPYKTYPHO-HEXECTKMX MONEKYN C napameTpamm a1eKTPOHHOW CTPYKTYpbI
(pasHble BUAbl COMPSAXEHUS; CONPSXEHNE Yepes CBA3b 1 Yepes NPOCTPaHCTBO, TPAHCAHHYNSPHbIE B3aUMOLENCTBIS;
adbcpekT nons, 1,3- B3auMonencTemsi, 0606WeHHbI aHOMEpPHbI adodpekT 1 T.4.). CTepeoonpenenstowas posb
rpaHnYHbIX MONEKYNSIPHbIX opbuTanei.

Tema 11. CBA3b peakLMOHHON CNOCOGHOCTU OpraHMYeCcKMUX CoeaUHEHUI C NnapameTpaMm 3/1eKTPOHHOW 1
NPOCTPaHCTBEHHOW CTPYKTYPbl

CBsi3b peakUMOHHOM CrOCOBHOCTN OPraHNYEeCKUX COedMHEHNI C MapamMeTpaMi 3N1eKTPOHHOM 1 NMPOCTPaHCTBEHHOM
CTPYKTYpbl CBSI3b CTPYKTYpa 1 peakUMoHHas CnocoBHOCTb, pa3Hble YPOBHU aHanm3a 1 nporHo3oB. MNpubnuxexve
N30/IMPOBaHHO MONEKYSbl 1 COOTBETCTBYIOWMNE UHOEKCHI PeaKLUMOHHOWM CNOCOBHOCTM: adhdeKTUBHbIE 3apsiabl Ha
aToMax, aNeKTPoCTaTUYECKNiA NOTEHUMAN, ANMOSbHbIA MOMEHT, NONSPN3YEMOCTb; 3NEKTPOHHAS MNOTHOCTL B
KPUTUYECKUX TOYKAX XMMUYECKMX CBA3EN, KPUTUYECKME TOYKW nannacmaHa anekKTPOHHOM MAOTHOCTU, TEOPMS FPaHNYHbIX
opbutanein dykywn, cBsA3b xapakTepuctnk MO ¢ oKMCNNTENbHO-BOCCTAaHOBUTEbHBIMY,
HYKNeonbHO-31EKTPOGUIIbHBIMY CBOMNCTBAMM COEAVUHEHWIA, PETNO ? U CTEPEOHANPaBNEHHOCTBIO PEaKLUMOHHbBIX aKTOB
B OCHOBHOM 1 (pOTOBO36YXOEHHOM cOCTOsIHMSX. MoHsATne 0 BBMO-, HCMO- n O3MO- rene.

MprbnrxeHne pearvpytoLLei MONeKysbl U COOTBETCTBYIOLLME MHAEKCHI PeakLMOHHOM CNoCOBHOCT: SHEprum
noKanusaumm (aNeKTPogUIbHOM, HYKNEeoWNIbHOMN, paauKanbHOM) 1 Aenokanusaumny B peakumsax 3amMelLleHms; sHeprum
napa- 1 opTo- nokanusaumu B peakumm Jdunsca-Anbaepa v 1.n. MonekynsipHo-opbutanbHbIin noaxoa, npasuna
coxpaHeHus opbuTtanbHon cummeTpun Byneopaa-lodpdomMaHa ofis cornacoBaHHbIX (MEPULIMKIIMYECKUX) peakLuii -
MEXMONEKYNSPHOrO LMKIONPUCOEAUHEHNS, 3NEKTPOLMKINYECKMX PeakLUMii MONEKYN U MOHOB, CUrMaTPOMHbIX
neperpynnupoBok. O6bsSCHEHNE C NMOMOLLbIO MPaBUN COXPaHEHNS OPOUTANBHON CUMMETPUM Hambonee BaHbIX
0COoBeHHOCTEN CornacoBaHHbIX peakuuii (CTepeocneungUYHOCTb, PErmonpennoYTUTeNbHOCTb, MPEVNMYILECTBEHHOE
HanpaBneHne aNeKTPOHHOMO NepeHoca U BMSIHAE Ha CKOPOCTb PeakUmMm 3NeKTPOHHbIX 3dDEKTOB 3aMECTUTENEN,
COOTHOLWEHNE MEX [y aKTUBHOCTBIO U CENEKTUBHOCTLIO PeareHToB, PoSib BTOPUYHbIX OpOUTaNbHBIX B3aUMOAENCTBIA 1
1.4.). PearnposaHue B 06xon cCUMMETpUN.

KrHeTrka KOH(pOpMaLMOHHBIX NEPEXOL0B U METObI €€ nccnenosaHns. KoHhopMaunoHHOe paBHOBECKE U
peakunoHHas cnocobHOCTb, ypaBHeHUe YUHcTeliHa-XonHecca, npuHumn KeptuHa-ammera.

Peakumnu, npoTekatowme ¢ y4acTeM HykneouioB Kak akTUBHbIX PeareHToB (aKTUBHOCTb HyKNeoguioB 1 cybcTpatos,
CTepeoxumns CONMXEHNs peareHToB, PErvoHanpPaBneHHOCTb PeakLmmn - KOHKYPEHLNS Mex Ly 3aMelleHneM v
OTWeNNeHVeM, BIUSIHWE pacTBOpUTENsl, KaTanusartopa 1 T.4.). Peakumu, npoTtekatowme ¢ y4acTneM 31eKTpogouIIoB :
3NeKTPOPUNIbHOE NPUCOEANHEHME K alKeHaM, aNeKTpogUIbHOE 3aMeLLeHne B apoMaT4eckoM sape (MPoM3BoaHbIe
6eH3ona, MMPUAVH, apoMaTNyeckme reTepoLykbl). AKTUBHOCTb 3MEeKTPOGUNOB 1 CybCTpaToB, pernoHanpasieHHOCTb
peakuuun, CTpyKTypa MHTEpMeanaTtoB (KOMNIekcos), cTepeoxumms npouecca. MO-acnekT MeTannokoMmniekcHoro
katanusa. Ctaguv oLHO3NEeKTPOHHOro nepeHoca. Metann kak nepekmntodaTtesib CUMMETpUn. PoToXMMMYECKUE peakLnn.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro ydactus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTel. Bo BpeMsi caMocTosTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam creumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMUNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 0byHatowmxcs,
LEMOHCTPVPYEeMbIM pe3dynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npeanonaraeT M3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowmnMcs B OAHOM U3 ABYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobayesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

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 dpakynsteta MIY - http://www.chem.msu.su/rus/teaching/djadchenko/1.html#1

DOTO3NEKTPOHHAS CNEKTPOCKOMNMSA 1 SNEKTPOHHAS CTPYKTYpa OpraHn4ecKnx CoeanHeHu. -
http://lesgm.wl.dvfu.ru/files/manuals

9. MeToguyeckue ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumun OCHOBHOIN TEOPETUMYECKNI MaTepuan npeaMeTa 0aeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasaresib CUCTEMATMYECKN 1 NOCNEen0BaTEIbHO PackpbiBaeT cogepXaHme Hay4yHon
ONCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANS uccnenosaHus. Henobss
OrpaHMNYNTbLCA PErynsapHbIM NOCELEHMEM TONIbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUIA,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B NMocneaytowei camoctositenoHol pabote. CTyneHTbl
IOMXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit paboTe MoryT noMo4b y4ebHUKN, CMCOK KOTOPbIX
npenonasaTenb Ha3blBaeT HA NePBbIX 3aHATUSAX. [TOMMMO pekoMeHyeMon nuTepaTtyphbl, NeKTop AaeT
nporpamMmy OUCLUUMNNHbBI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANS KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMMU
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumu ocyuecTensercs
oblweHne CTyaeHYeCcKOoi ayamTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHBIMU,
neparoramu, crneumaniuctamy B onpeneneHHon oTpacnum Hayku. Jlekuns Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKUMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO AOMONHUTENbHbBIX CBEOEHNIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpadgousix Unmn cTaTbsix) UM B ero COBCTBEHHbIX
nccnenosatenbckmnx Tpyaax. CTyoeHT He B COCTOSIHUM ryBoKO OCMbICNINTL BECb NPEeLACTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [103TOMY BaXXHO He NMponyckaTb nekuuu,
FOTOBUTBLCS K HUM (3apaHee NoCcMOTPETb TEMY NEeKUUN, NoYnTaTh y4eBHUKN, OTMETUTL ONs cebs
KNtO4eBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HaNpsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasabiBatb HA NEKLUIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoMHUTb U3naraemblit Matepuarn, HeobxoanMo ero
MOHSTb, pa30bpaTbCsl B CUCTEME HAYYHbIX MOHSATUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorna npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKPeTHble pakThbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, 0aeT ero
onpegnenexve. Lpyroi nyTb 06pa3oBaHNs NOHATUIA - AeOyKTUBHbBIMA: NEKTOP BHaYane onpenenset
Hay4yHoe MOHSITUE, a NOTOM AaeT 06 BbSCHEHNS, MPUBOANT KOHKPETHBIN doakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye noHATb MbICb NpenofasaTens v
NPOHWKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUi.
PekomeHnyeTcs Ang ux yCBOEHMS COCTaBNATb rnoccapui (cnoesaps). Bo BpeMs cnywaHns nekuuni
IONXHa 6blTb MCUXONOrMyeckas ycTaHoBKa Ha 3aNOMUHaHWE OCHOBHbLIX nael nekumnn. CnywaHune
NEeKUNiA - 3TO CMOXHbIN MCUXONOrMYECKNin NPOLLECC, B KOTOPbIV BOBNEYeHa BCH IMYHOCTb
CNywaloLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. OTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON OeATeNIbHOCTH.

CnywaHue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUSI 3HAHWIA. Jlekumnto HeobxoAMMo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
NCTOYHWUKOM NSt fanbHelwel camocToaTenbHon paboTbl. KOHCNeKTMpoBaHMe Nekumun - 3To CNoXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepurana, onMpasch TO/IbKO Ha CBOKO namsaTb. CnowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasaresb AMKTYeT NeKLUMOHHbIA MaTtepuan. Ho
OVKTOBKA oenaeT N3noxeHne 04Ho0bpasHbIM U YTOMUTENbHbLIM, 1 METOAMKA BbICWEN WKOSblI He
pekoMeHayeT Takoi cnocob nsnoxeHns. CTpemneHne 3anmcaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartens ot 06yMblBaHUS! NeKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPST, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnun nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
maTepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HEKOTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWyo TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bompoca
(4TO-TO HE NOHSANU U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta npn N3y4eHn oUCUnNnInH BKNO4YaeT: - YHTeHne CTyaeHTamun

TenbHas peKOMeH,D,OBaHHOI7I nmtepartypbl 1 yCBOEHNE TEOPETUYECKOro Mmartepuana ancumnimHbl; - 3HaKOMCTBO

pa60Ta C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3/iMyHbiM oopMaM KOHTpONSA (TeCTbI, KOHTPOJIbHbIE
pa60TbI, KOﬂJ'IOKBVIyMbI); - MOArOTOBKY M HanucaHne pedpepartos; - BbINONHEHNE KOHTPOJbHbIX pa60T; -
NnoAroToBKy OTBETOB HA BOMPOCHI NO pPa3/In4HbIM TEMaM OUCUUNJINHDI B TOW nocneposaTenbHOCTH, B
Kakowm OHu npencrasnieHbl. I'InaHleOBaHme BpeMeHMN, HeobXx0AUMOro Ha n3ydeHne ancumnnimnH,
CTyaeHTaM Nnydile BCero oCywecTBnAaATb BeCb CEMECTP, NnpenycMmartpueas npn 3aToM perynsapHoe
NOBTOpPEHME MaTtepuana. I'Ipm N3y4eHnn oucunniinHbl cCHavdana HeobX0AMMO MO KaxXaon Teme
npo4ynTaTtb peKkoMeHOO0BaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWUIA,
TePMUHOB, CBELEHNA, Tpe6y+om,v|x 3aroMMHaHNS N ABNSOWNXCA OCHOBOMONAararmLmMMn B 3TON TEME
Onsa oCBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pa3/inyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepuanbl CalToB, PEKOMEHOOBAHHbIX NpenoagasaresieM. I'Ip|/| noaroToBke K KOHTpOJ’IbHOI7I pa60Te
HeobxoOMMO npo4ynTaTtb COOTBETCTBYOWME CTPaHNLbl OCHOBHOIO yqe6H|/|Ka. XXenaTenbHo Takxe
YTEeHWe OOMONMHUTENBbHON nmteparypbl.

3ayet Ha 3auete onpenensietcs Ka4ecTBO M 06 bEM YCBOEHHBIX CTYAEHTaMU 3HAHWIA, CNOCOBHOCTb K
0606LWeHnI0, aHanMay, BOCNPUATAIO MHGDOPMALIMK, MOCTAHOBKM LLenn 1 BbIBOpy nyTel ee
LOCTUXEHNS, @ TakXe YMeHne pabotaTtb C HOPMATMBHLIMW LOKYMEHTAMU B pamkax AmcumnnuHbl. OH
MOXXET NMPOBOAMUTLCS B YCTHOW UM MUCbMEHHOM chopmax. DPopMy NpoBeaeHNs onpenenseT kagenpa.
MoprotoBka K 3a4eTy - MPOLECC MHAMBUIYANbHbIA. TEM HE MEHEE, CYLLECTBYIOT HEKOTOPLIE NPaBUNa,
3HaHWs KOTOPbIX MOrYT ObITb NONE3HbI 451 BCEX. 3aNM0roM yCrelwHon caaqn 3a4eta sBnseTcs
cvcTematnyeckas pabota Hag y4ebHOM OUCLMINMHOM B TeYeHMe cemecTpa. MNoaroToBky XenarenbHo
BECTU, Ucxons u3 TpeboBaHmWii nporpammel ydebHol aucumnnuHsl. LienecoobpasHo nowarosoe
OCBOEHWE MaTeprana, BbiNMONHEHWE Pa3NnYHbIX 3aLaHuUiA N0 MeEPE N3YYEHNS COOTBETCTBYIOLLMX
codepxatenbHbIX Pa3fenos AMcUUnavHbl. Ecnv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3ATPYLAHEHUS,
obpaluariTecb 3a COBETOM K Mpernofasatento, TeM 6onee 4To Npy CUCTEMATMYECKOW NOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. TOTOBSCb K 3a4eTy, Nyylle BCEro CoYeTaTb NOBTOPEHME TEOPETUHECKUX
BOMPOCOB C BbINOMHEHNEM NPAKTUYECKMX 3aaaHnil. TpeboBaHUS K 3HAHWSAM CTYOEHTOB ONpPeaeneHb
pefepanbHbiM FOCYy4apCTBEHHLIM 06pa3oBaTeNbHbIM CTAHAAPTOM M paboyel nporpammorn
AncumniuHbl. Llenb 3ayeTta - npoBepka v oOLEeHKa YPOBHS MONYYEHHbIX CTYAEHTOM CrieunanbHbIX
NO3HaHWUIA No y4ebHOM ANCLUMMNNHE N COOTBETCTBYIOWMX UM YMEHWA N HABBLIKOB, @ TaKXe YMEeHNs
NIOFMYECKMN MbICNINTb, APryMEHTUPOBATb M3BPaHHYO Hay4HYH0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOHUTENbHbBIE BOMPOCHI, OPUEHTNPOBATLCS B MACCHBE MHGDOPMALMK, LEPUHNLNIA N KaTeropuit.
OueHke nognexar npasBuibHOCTb Y FPAaMOTHOCTb PEYN CTYLEHTa, ECNM 3a4eT NPOBOANTCS B YCTHOM
POopMe, a TaKXe ero LOCTUXEHUS B Te4eHne ceMecTpa. JononHNTENbHOM Lenbio 3a4eTa SBnseTcs
(POPMUPOBAHME y CTYLEHTOB TAKUX KAYECTB, KAk OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, TPy Lonobue,
CaMOCTOSATENBHOCTb. TakMM 0B6pa3oMm, NPOBEPSETCS CNOXMUBLIASCS Y CTYEHTa CUCTEMA 3HAHWIA MO
LMCUMNMHE, YTO nrpaeT 6onbluyio porb B MOAFrOTOBKe Bymywero cneuuanucta, crnocobeTeyeT
MONYYEHUIO UM PYHAAMEHTANBHOW U NPOPECCHOHANBHON NOAFOTOBKM. [pn NOAroToBKE K 3a4eTy
BaXXHO NPaBWIbHO U pauuoHanbHO pPacnnaHMpoBaTh CBOE BPEMS, YTOObI yCNeTb Ha KAYECTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOnpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLEHTbl TaKXXe CUCTEMATU3NPYIOT 3HAHWS, KOTOPbIE OHU NPUOBPENN NPU N3YHEHUN OCHOBHBIX TEM
Kypca B TEYEHME ceMecTpa. OTO NO3BOMSET UM YSICHUTb TOrMYECKYHO CTRYKTYPY OAUCLIMMVHDI,
00BbEeONHNTD OTLENbHBIE TEMbI B EAMHYIO CUCTEMY, YBUAETb NEPCMNEKTNBbLI €€ Pa3BUTUS.
CamocTosiTenbHas pabota no noAroToBKE K 3a4€Ty BO BPEMSI CECCUM [OMXKHA NNAaHNPOBATbCA
CTYLEHTOM, ucxoas n3 oblwero o6bemMa BONPOCOB, BbIHECEHHbIX HA 3a4€ET, Tak, YToObl 3a
npeLoCTaBMEHHbI ANs NOAFOTOBKM CPOK OH CMOI PABHOMEPHO pacrnpenennTb NpubAnanTenbHoO
paBHOE KONMYECTBO BOMPOCOB AN €XEOHEBHOIO M3y4eHUs (MOBTOPEHUS). BaxHo, 4Tobbl 0auH
nocnenHuin neHb (nMMbo yacTb ero) 6bin BblOeNeH AN JOMNOMHUTENBHOrO NOBTOPEHMS BCEro o6bema
BOMPOCOB B LIENOM. DTO NMO3BONSET CTYAEHTY CAMOCTOSTENBHO NEPENPOBEPUTL YCBOEHUE MaTeprana.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHoM no HanpasneHuo 04.03.01
"Xumma" n npochunnio NOAroToBkn "AHanuTnyeckas xmmms".
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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpochunb NOAroToBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. CnpotkuH, O. C. SBonouns Teopmmn XMMMYeCKoro ctpoeHmns sewectea A.M. ByTnepoBa B yHUTapHyO TEOPUIO
CTPOEHUNS XMMNYECKNX COEANHEHWIA (OCHOBbI eanHON Xxumnmn) : MoHorpadoms / O. C. CupoTkuH. - Mockea : UH®PA-M,
2020. - 247 c. - (Hay4Has mbicnb). - ISBN 978-5-16-009053-5. - TekcT : anekTpoHHbin. - URL:
https://znanium.com/catalog/product/1036451 (nata obpaweHus: 11.03.2020). - Pexwum gocTtyna : no nognucke.

2. BeeneHne B xeMomHdopMaTuky : ydiebHoe nocobve / T. . Magxunos, U. . BackuH, N. C. AHTUnuH, A. A. BapHex .-
KaszaHb : [KazaHckuin yHuBepeuTeT], 2013 . Y. 2: Xumnyeckue 6asbl aaHHbix / T. . Magxuaos, U. U. BackuH, A. A.
BapHek ; KasaH. thefep. yH-T .- KasaHb : [I3patenbctso KasaHckoro yHusepcuteta), 2015 .- 185 c.

3. BeeneHve B xemonHdopmatmky : yuebHoe nocobue / T. . Mapxupos, N. N. BackuH, . C. AHTUnuH, A. A. BapHex .-
KasaHb : [KazaHcknii yHueepcmuTeT], 2013 . Y. 3: MogenuposaHue 'ctpyktypa-csoincteo' / N. N. Backun, T. L.
Magxwugos, A. A. BapHek ; KasaH. cbenep. yH-T .- KasaHb : [M3patenbctBo KasaHckoro yHusepcuteta], 2015 .- 302 c.

4.CoBpeMeHHblE ON3UKO-XMMUYECKNE METOAbI UCCNELOBAHNS B OPraHUYECKOW XUMmn : yuebHO-MeToguyeckoe nocobue
K cneLnpakTukyMmy rno pmsnyeckum n prsmko-xmMn4ecknm Mmetoaam ncenenosanuns / Kasax. goeaep. yH-T, XvM. UH-T UM.
A. M. byTtneposa ; [aBT.-cocT.: K.x.H. B. A. Bypunos n ap.] . - KasaHb : [KasaHckuii yHusepcuTteT], 2014 . - 131 c.

JononHutenbHasa nuteparypa:

1. Croikos WN.W., EBTioruH I".A. OCHOBbI HAHOTEXHOMOM MW 1 HAHOXMMUK: y4ebHoe nocobve. - KasaHb: N3gatenbcTeo
KasaHckoro ([pusonxckoro) penepanbHoro yHusepcuteta. - 2010. - 236 c.

2. Cyapanes W. M. HaHoTexHONOTUS: (OU3MKO-XUMIKS HAHOKNACTePOB, HAHOCTPYKTYP U HaHoMmaTtepuanos. - MockBa:
URSS: [JIMBPOKOM], 2013. - 589 c.

3.Xann, M.HaHoTexHonormm n sKonorms: puckn, HOpMaTMBHO-NPaBOBOE perynnposaHve n ynpaenexuve / M. Xann, 0.
BoymeH ; nep. ¢ aHrn. B.H. Eropoga, E.B. N'ynsesoii . - Mockea : BUHOM. Jlabopatopus 3HaHwuii, 2013 .- 344 c.

4. Xann, M. HaHOTeXHOMOrMmM 1 3KONOrus: PUCKN, HOPMAaTUBHO-MPABOBOE PErYNIMPOBaHME 1 yNpaBneHue : yiebHoe
nocobue / M. Xann, 1. BoymeH ; nepeson ¢ aHrnuiickoro B. H. Eropoga, E. B. lN'ynsiesoii. - 3-e nag. - Mockea :
Na6opatopus 3HaHuin, 2020. - 347 c. - ISBN 978-5-00101-887-2. - TeKCT : aNeKTPOHHbIN // JaHb :
9M1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/151475 (nata obpawerms: 11.03.2020). -
Pexum poctyna: ons aBtopus. nonb3oBartenen.

5.bakcToH, L. BBefeHWE B CTEPEOXMMUIO OPraHNYECKUX COeANHEHNA: OT MeTaHa [0 MakpoMornekyn: yuebHoe nsgaHue /
L. BakcToH, C. Pobeptc; nepesog ¢ aHrn. B. M. OembsiHoBuY. - MockBa: Mup, 2005. - 311 c.

6.4YmyToBa, I'.A. YuebHo-MeToamn4eckoe nocobue no kypcy 'CtpoeHue Bewectsa' / I". A. YUmyToBa, A. P. KypbaHranvesa,
M. A. KasbiMoBa ; KasaH. roc. yH-T, XuM. nH-T uMm. A. M. Bytneposa . - KasaHb : KasaHckuii rocyaapCTBeHHbI
yHusepcutert, 2009 .; 21.4. 1 .-2009 . - 35 c.

7. YmyToBa I'. A. YuebHo-MeToam4eckoe nocobue no kypcy 'CTpoeHne BelecTsa': onst CTyAeHTOB XMMUYECKOrO
pakynbteta /. A. YUmyToBa, A. P. KypbaHranuesa, M. A. KasbiMoBa ; KasaH. roc. yH-T, XuM. uH-T nm. A. M. Bytneposa .-
KasaHb : KasaHckuii rocynapcTBeHHblin yHuBepcutet, 2009 .- Y. 1 .- 2009 .- 35 c.

- TekcT : anekTpoHHbI. - URL: http://kpfu.ru/docs/F1271711730/Structure_substance_2009.pdf (nata obpatweHus:
11.03.2020). - Pexwum pgoctyna: oTKpbITbIN.

8. YUmyToBa I'. A. AcnekTbl cBa3n 'CTpoeHune - peakumMoHHasi cnocobHocTb' : yuebHoe nocobue / I'. A. YUmyTosa ; KasaH.
(MpwuBonx.) doenep. yH-T, XuM. nH-T .- KasaHb : [KazaHckuin (Mpusonxckuin) dpenepanbHblin yHusepcutet], 2010 . - 93 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.1]1B.09.02 9neKTpoHHas 1 npoCcTpaHCTBEHHAS CTPYKTypa
OopraHn4ecknx coeanHeHmnii

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb NOAroToBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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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