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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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Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) UmyTosa IM.A. (Kadeapa opraHn4eckoi
XMMmm, Xummyeckuin ntHetutyt um. A.M. Bytneposa), Galina.Tschmutowa@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OrnK-1 CnocobeH aHanM3npoBaTh 1 MHTEPNPETMpPoBaTh N 0b6obWwaTb pesynbTaTbl
9KCMEPUMEHTANbHBIX M PACHETHO-TEOPETUYECKNX PABOT XUMUYECKOA
HanpaBneHHOCTH;
OriK-4 CnocobeH nnaHnpoBaTtb PaboTbl XMMUYECKO HanpasBneHHoCTU, obpabatbiBaTb 1

MHTepnpeTnpoBaTb NoNly4YeHHble pe3ynbTaTbl C NCMNOIb30BAHNEM TEOpeTUNYeCKnx
BHAHWI 1 NPaKTUYECKMX HABbIKOB PELLEHNS MaTeEMaTMYEeCKNX U oU3NYecKnx 3anaud:

OrIK-5 CrnocobeH 1cnonb3oBaTh MHPOPMALMOHHBIE 6a3bl AaHHbIX 1 afanTUpPoBaTh
CYLLECTBYIOLME NPOrpamMMHble NPOAYKThI A5 peleHns 3aaa4 NpogeccMoHanbHoM
NesTeNbHOCTU C YHETOM OCHOBHbIX TPeBOBaHW MHGOPMaLMOHHO 6e30MacHOCTY;

YK-1 CnocobeH ocylLecTBAATL KPUTUHECKUI aHanua NpobneMHbIX CMTyaluuii Ha OCHOBE
CUCTEMHOro noaxona, BolpabarteiBaTb CTpaTErio LEeACTBINM;

YK-6 CrnocobeH ornpenensiTb U peann3oBbiBaTb NPUOPUTETEI COBCTBEHHOMN AEATENBHOCTU
1 cnocobbl ee COBEPLIEHCTBOBAHNS HA OCHOBE CaMOOLIEHKU 1 06pa3oBaHuns B
TeyeHne BCEN XU3HU;

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

OCHOBHbIE MPUHLMMbI CTPOEHUS XUMUYECKMX HaCTULL, BAXHENIWNE XapakTepuCTUKA XMMUYECKON, INEKTPOHHOI 1
NPOCTPaHCTBEHHON CTPYKTYpPbl YCTONYMBbLIX COEANHEHWNIA N MHTEPMEONATOB B XMMUYECKNX PeakUmsax pasnnyHbIX
TUNOB, NPMPOLY MEXMONEKYNSPHbLIX B3aUMOAENCTBUIA.

JonxeH ymeTb:

BbISIB/IATb OCHOBHbIE NMPUHLMMNbBI CTPOEHUS XUMNYECKNX YaCTUL,, CBA3b MEXAY pasHbiM/ acnekraMm XMMn4eckonm,
3/1IEKTPOHHO 1 NPOCTPAHCTBEHHOW CTPYKTYPbl COeANHEHWNIA;

OPVEHTUPOBATLCS B OCOBEHHOCTSX XMMNYECKOFO NOBEAEHNS PA3NMYHBIX TUMOB 1 KNACCOB XUMUYECKMX COEAUHEHUIA,
06yCNOBNEHHBIX NX CTPOEHWEM.

IlonxeH BnageTb:

HaBblkamMmn aHanM3a 1 yCTaHOBNEHNS XapakTepa CTPYKTypbl Ha

OCHOBE COBOKYMHOCTMW AaHHbIX 0 OM3NYECKNX N XUMUYECKNX CBOMCTBAX
BELWECTBA, NOMYyYEHHbIX 9KCMEPUMEHTANTIbHBIMU U TEOPETUYECKMA
meTooamu.

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:!
YMEeTb NCNonb3oBaTb CBOU 3HAHWA Ha NpakTuke

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "61.0.16 ducumnnunHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOWA
0bpazoBatenbHol nporpammbl 04.05.01 "dyHpamMeHTanbHas v NpUKNagHas XMMust (He NPesyCMOTPEHO)" 1 OTHOCUTCS K
06s13aTeNbHBIM AUCLMMINHAM.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.
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3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYecTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmuxcs ¢ npenogasarenem (No BUAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbix(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4ucne nekuum - 36 4aca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 36 4yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3aMeH B 8 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,

N Pasnenbl pucumnanHbl / Cemect MX TPy A0EMKOCTb CamocrosiTenbHas
monyns P (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl

Tema 1. VicTopuyeckuin
1. [acnekT.OCHOBbI COBPEMEHHO 8 2 0 0 0
TEOPUN XMMNYECKOrO CTPOEHNS.

Tema 2. SlBneHve
n3omepunin.OCHOBHbIE MOHATMS,

2 TEPMUHbI, ONpPeaeneHns. 8 2 2 0 0

CTpykTypHas nsomepus.

Tema 3. MpocTpaHcTBeHHas
3 CTPYKTypa CoeaNHEeHNI. 8 4 4 0 0

Tema 4. SnekTpoHHas CTpykTypa
4. COEeOUHEHNIA. 8 4 4 0 0

Tema 5. N'eometpus monekyn.Cesasb
5 NPOCTPaHCTBEHHOW CTPYKTYpPbl U 8 > 4 0 14

reoMeTpum Monekyn ¢ 3NeKTPOHHbIM
CTPOEHUEM.

Tema 6. lMpocTpaHcTBEHHAS U
9NEKTPOHHAas CTPyKTypa
6. "Heknaccuyecknx" CTPykKTyp u 8 2 2 0 0
WHTEPMEeLMaToB.
Tema 7. MexmonekynspHble
7. B3aVIMOLENCTBUS. 8 2 2 0 0

Tema 8. SHepreTunyeckue
g, [xapaktepncTiikm BellecTs u 8 5 5 0 0

COCTaBNIAOLMNX UX XMMUYECKMX
yacTuu.

Tema 9. OnTuyeckune ceomcTBa
9. MOTEKy. 8 2 2 0 10

Tema 10. KonebatenbHble CNEKTpbI,
10. CBSA3b CO CTPYKTYPOW. & 2 2 0 0

Tema 11. OneKTPOHHbIE CNEKTPDI,
1. CBSA3b CO CTPYKTYPOW. 8 2 2 0 0

Tema 12. SnekTpuryeckme CBonNCTBa 8 5 5 0 0
‘[BewecTBa 1 cTpoEHME ero Monekyn.

Tema 13. MarHuTHble cBoWcTBa

12

13.|BewecTsa 1 CTpoeHne XMMmMYeckKux 8 4 4 0 0
yacTuu.
Tema 14. CtpoeHne n peakuMoHHas

14.|/cnOCOBHOCTb XMMMYECKIX 8 4 4 0 12
COeONHEHNIA.
Ntoro 36 36 0 36

CtpaHnua 4 13 14.
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4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. UcTopryeckum acrnekT.OCHOBbI COBPEMEHHOW TEOPUN XUMMYECKOIO CTPOEHUS.

CoBpeMeHHble NPeLCTaBNEHUS O BEWECTBE /MakpoTene/ Kak COBOKYMHOCTM BOMbLIONO YACNAXMMUYECKMX YacTuL, -
MOMEeKyr, aTOMOB, Paavkanos v T.M. PasnnyHble ypoBHY OpraHn3aumn BelwecTsa /cybaToMHbIA, aTOMHbINA,
MOMNEKYNSAPHbIA, HAAMONEKYNSPHbIA/ 1 arperaTHble COCTOSIHWS /ra3oobpasHoe, Xnakoe, TBepLOe/ B UX CBS3MU C BHYTPU- U
MEXMONEKYNAPHbIMA B3aUMOLENCTBUSAMM.

PazsuTtue npeactaBneHnn o0 CTPOEHUN MOMNEKYN M BELLECTBA B paMkax pasHbIX TEOPUIA /KnacCnu4eckom Teopum
XMMUNYECKOr0o CTPOEHUS, KNacCUYeCKon oM3nNKN, KBAHTOBOM MEXAHWKW U KBAHTOBOW XMMUW/, padHble "a3bikn" n
CUMBONUKA, NX 3HAYNUMOCTb 1 NPUrO4HOCTb O/18 ONUCaHUSA CTPOEHMS MOSIEKYN Ha COBPEMEHHOM 3Tane pasBuUTUSAXUMUN.

Tema 2. SiBneHue naomepun.OCHOBHbIE MOHATUS, TEPMUHBI, onpeaeneHus. CTpykTypHasi U3oMepusi.

MoHsTMs "cTpyKTYypa”, "cCTpOEHNe", "KOHCTUTYLIMS", "reomeTpus”,
PasnuyHbIX BULOB XUMUYECKMX YaCTULL.

MepBuyHas cTpykTypa (KOHCTUTYLUS) Kak "onpeaeneHHast nocnenoBaTeNbHOCTb XMMUYECKUX CBS3eli aTOMOB".
PaznnyHble BMAbI CTPYKTYPHON N30MEpUN: U30OMepUs CKeneTa; N3oMepusi NONOXeHWsl 3aMecTUTeNeil, KpaTHbIX CBS3ei 1
T.M.; U3OMEPUS, CBA3aHHASA C PasHoi NPMPOAOIA (OYHKLMOHANBHBIX FPYNM; BHYTPU- N BHEWHecHepHas /MoHU3aUMoHHas/
nsomepus 1 T.n. TayToMepus Kak AnHaMmyeckas n3omepusi.

MeToabl yCTaHOBNEHNS CTPYKTYPbI MOMEKYN - (OU3UYECKME N XUMUYECKINE

Tononorms". OBWHOCTb NPVHLIMIOB CTPOEHNS AN

Tema 3. NpocTpaHCcTBEHHasi CTPYKTYpa coe AMHEHUN.

PasBnTne cTepeoxmMmyeckux npencrasneHunii. opma Monekyn, nx cummeTpus. Xectkue (?ncesnoxectkme?) n
nabunbHble CTPYKTYpPbI.

MpocTpaHCTBEHHAsA CTPYKTypa MONEKyn KakCoBOKYMHOCTb "3K" (KOHCTUTYLMS, KOH(pMrypauums, KoHpopMauus).
"eoMeTpurueckas, onTuyeckas, KoHgopMaunoHHas nsomepms. MNMoHsatTme 06 abCoONOTHON M OTHOCUTENBHOM
KOHpUrypaumm, SHaHTUOMEPUM U JuacTepeoMepun, paLemMmyecknx Mognugukaumnsx n mesodgopmax. KoHgopmaumm un
KOH(hOPMEpPbI, NOTEHLMANBHBIE KPUBbIE BHYTPEHHETO BPALLEHWS, ABYrPaHHbIE Yribl, 6apbepbl BpalleHWs, pasHiLa B
3Hepruax Mexay KoHopmepamu (KoHbopMauMoHHas aHeprusg), adbekTuBHble KoHdoopmaummn. Kputepnn nsomepum.

HomeHknatypa. dusmyeckue CBOMCTBA U XMMUYECKOE NOBEAEHNE Pa3HbIX CTEPEOM3OMEPOB.

Tema 4. DneKTpoOHHasA CTPYKTypa coeAUNHEHNNA.

Mprpona XMMMYeckor ceBsau, "3apsaaoBoe pacnpeneneHme” kak pesynbTar B3auMHOro BIVMSIHUSI aTOMOB B XUMUYECKMX
yacTuuax opyr Ha Lpyra, MonekynsipHo-opbutanbHas cTpykTypa.

Knaccudomkaums XuMmnyeckmx cBaselt C TOUKM 3peHns xapaktepa 3neKTPOHHbIX B3aUMOAENCTBUIA: OBYXSNEKTPOHHbIE
[BYXLUEHTPOBbIE (10KaN30BaHHbIE) 1 MHOTOLIEHTPOBbIE (AenoKanm3oBaHHble) cBA3N. KoopanHaLVOHHAas CBA3b.
XapakTepHble 0COBEHHOCTU PasHbIX TUMOB XUMUYECKOW CBS3U.

"SapsinoBoe" pacnpeneneHme. KBaHTOBOXUMUYECKMNE NPeACTaBNEeHNS 06 aNEeKTPOHHbIX 3aCENEHHOCTSX aTOMOB U
cBA3en, a(pdekTUBHbIX 3apsaax Ha atomax (curma-, Nu-, CyMMapHbIx), nopsakax ceasen u 1.n. Juarpammel
pacnpeneneHus aneKTPOHHOM MAOTHOCTMK.

MonekynsipHo-opbuTanbHas CTPYKTypa XMMUYECKNX coeauHeHmnin. OcHoBHble npasuna goopmmposanns MO. MpaHuyHbIe
opbutany BaxHeENWnxX TUMNOB OPraHN4YeCKNX, HEOPraHNYeCcKnX, NeMEHTOOPraHNYEeCKNX, KOOPOMHALMOHHbIX
COEeVHEHNI. DKCNepUMeHTaNbHbIe 1 PaCHeTHbIE 3HA4YEHMS OPOUTANBHBIX SHEPTUIA.

an/IHLI,I/II'IbI M303/1EKTPOHHOCTU U n3onobanbHOCTK.

Tema 5. FeomeTpusi Monekyn.Cesiab NPOCTPAHCTBEHHON CTPYKTYPbl M FEOMETPUMN MONEKY C 3NEKTPOHHbIM
CTpOEeHMeM.

Cwunosoe none monekynbl. MexsioepHble pacCTOSHWS, BAIEHTHLIE U ABYrPaHHbIe Yrbl. TEHAEHUNN B U3MEHEHUNSX
BANEHTHBIX YITIOB U MEXbAAEPHbIX PACCTOSIHWIA B MPOCTLIX M30CTPYKTYPHBIX Moniekynax. MpubnmxXeHHble OLUEeHKN
MEXbSAOEPHbIX PACCTOSHUIA HA OCHOBE 3HAYEHWNIA KOBANEHTHBIX 1 BaH-AEP-BaaNbCOBbLIX PAAMYCOB aTOMOB 1 rpynm.
TouHble 3HAYEHUs! ANIMH CBA3EN 1 MOHSTHE O re, ro, Iz U T.M. CTPYKTypax. TpaHcgepabenbHOCTb (NepeHoCcMOoCTb)
CTPYKTYPHBIX MapamMeTpoB. Popma NpPoCThIX 1 CNOXHbBIX MONIEKYN, CUMMETPUS. KoHUEeNUns oTTankmMBaHus BaneHTHbIX
9NEKTPOHHBIX Nap 1 goopma NpocTbix Monekyn. Ouarpammbl Yonwa. Ctepeoonpeaensiowas ponb rpaHn4Hblx opbutanei.

Tema 6. NpocTpaHCcTBEHHAs M ANEKTPOHHAsA CTPYKTypa "Heknaccudeckux' CTpyKTyp U MHTepMeaunaros.

CTpyKTypa NHTEPMELMATOB (HEYCTOMYMBLIX MONEKY/, MOHOB, PAAMKaNoB, NOH-PAAVKANOB U T.M.), BO3MOXHOCTU WX
3KCNepMEHTaNbHOro 0BHAPYXEHUs 1 TEOPETNHECKOro pacyeTa.

Tema 7. MexmonekynsipHble B3aMMoO0eUCTBUSA.

OB6WHOCTb OM3NYeCcKoi NPMPOLbI "BHYTPUMONEKYNSPHBIX" 1 "MEXMONEKYNSPHbIX" B3aUMOLEACTBUIA N 3aKOHOB, NexXalmnx
B OCHOBE 3TUX B3aNMOLENCTBUN.

YHuBEpcanbHble MEXMONEKYNsSIPHbIE B3aUMOAENCTBNSA: OPUEHTALMOHHbIE, MHAYKUMOHHbIE, ANCNEPCUOHHbIE. Cunbl
BaH-nep-Baanbca. MNoteHuwan JlenHapoa-IxoHca.
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Cneumndomyeckne MexmonekynspHole B3ammonenctens. Komnnekcol ¢ BOOOPOLAHOM cBA3bto (H-koMnnekckl) u ¢
nepeHocom 3apsana (KM3), npupona B3ammonencTamii, NPoYHocTb Komnnekcos. KoHuenuns XMKO.

ArperatHble cocTosiHUS BewecTBa. ConbBaTaLUNOHHbIE 30PdEKTbI, IPOrHO3NPOBAHME BAUSIHUS CPEabl HA YCTONYNBOCTb
XUMMYECKMX YaCTULL, (OU3NYECKME 1 XMMUYECKUE CBOMCTBA BELLECTB.

Tewma 8. 3Hepremqecme XapakTepucTtukKu BeLlLects U cCoCcTaBNAlOLWLLNX UX XUMUYECKUX YacTul,.

MNMonHas saHeprmsa Monekynbl Kak CyMMa KMHETUYECKONIHEPrMn (NoCTynaTenbHOro ABUXEHUS U BPALLEHNS MONEKynbl Kak
Lenoro) u NoTeHUNanbHOM SHEPruu, T.e. SHEPrum BHYTPUMONEKYNSPHbIX B3aNMOLEACTBUIA (3NEKTPOHHON,
konebaTtenbHoN, BHYTPEHHErO BPAWEHNS, S08PHO-CMUHOBLIX, 3N1EKTPOHHO-CMMHOBBIX U T.4.) NPV ONUCAHUU MONEKYN B
pamkax Kknaccm4eckon omanku. Bknaabl COCTaBASAOWNX B NMOMHYIO SHEPTMIO MONEKYbI.

PasbueHne 3Heprmm Monekynbl Kak CUCTEMbl N3 AO0ep U 3NIEKTPOHOB B paMKax KBAHTOBOXMMNYECKOIo OnncaHnsa Monexkyn
Ha: KNHeTUYeCKYIo SHepruo anep, KNHETU4YeCKyto aHepruto aNIeKTpoHOB, NOTEHUANbHYO 3HEPruto
ANEKTPOCTATUHECKOro OTTaNKnBaHNA a0ep N MeX3aNneKTpoOHHOro oTTankKnuBaHs, NOTEHUMANbHYIO SHEPrUio NPUTAXEHUA
3NNIEKTPOHOB K A0paM.

OHeprus (aHTanbnus) obpasoBaHs MOMEKYN U3 NPOCTbIX BEIWECTB. DHeprus 06pa3oBaHUsi MONEKYbl U3 aTOMOB Kak
CyMMa 3Hepruii, CONoCTaBNSIEMbIX OTAENbHBIM CBS35M. CpeaHss SHEPTUS CBS3U, SHEPrUs AUCCOLMALN CBA3N.
3aKOHOMEPHOCTMW B M3MEHEHWSIX SHEPTUN CBS3EN.

Tema 9. OnTnyeckme cCBOMCTBa MOJIEKY/.

BsanmopeiicTeue BelecTBa C 13nydeHneM. MNponcxoxaeHrne onTu4eckoro MoNekynsipHoOro cnekTpa v oTaesNbHbIe
obnacTtu nocnepHero. 3akoHbl NEPEXoaoB MEXAY OTAENbHLIMY 3HepPreTUYecK MM YpoBHSAMM, NpaBuna otéopa no
SHEepPrn 1 UHTEHCMBHOCTU, CTPYKTypa cnekTpoB. CBs3b CNeKTpasbHbIX XapakTepUCTUK CO CTPOEHEM Monekyn (obLwumi
0630p).

Tema 10. KonebarenbHbie CNeKTpbl, CBA3b CO CTPYKTYPOM.

KonebatenbHble cocTosiHUs 1 KonebatenbHble cnekTpbl. KonebaHns nByxaTOMHOW MONEKYNbl B NPUOAMXEHUN
rapMoHuyeckoro ocumnnsitopa. MNoteHumnan Mopae. KonebaHust MHOroaToOMHbIX MONEKYN - BANEHTHbIE,
nedopmaLmoHHble. HopManbHble konebaHus. XapakTepucTuyHoCTb konebaHwii, rpynnoBble konebaHus.

WHdppakpacHasa cnektpockonus nornoweHus. MNpaemna ot6opa (MoNoXeHMe Nonoc U X MHTEHCUBHOCTD).
Pacwudpposka VK-cnekTpoBs no Metony xapaktepuctnyeckux 4actor. lNpumeneHne VIK-cnekTpockonum B CTPYKTYPHbIX
nccnenoBaHnsx (MOeHTUrKaumns yHKUMOHANbHBIX FPYMN U OTAENbHbIX CTPYKTYPHbIX (0ParMeHTOB, Ka4eCTBEHHbIN U
KOSIMYECTBEHHbIN aHanM3 MHOrOKOMMOHEHTHbIX CMECEl, XapakTep 1 CTeNeHb KOOpANHALUMK NNraHaoB B YCTONYMBbIX
KoMmnnekcax, KOH(OPMaLMOHHbBIA aHanns, N3y4yeHmne MeXMoneKkynsapHbIX B3aUMOLENCTBUA U T.4.).

Tema 11. DNeKTPOHHbIe CNEKTPbI, CBA3b CO CTPYKTYPOW.

ONEeKTPOHHbIE COCTOSIHUS U 3NEKTPOHHbIE BOMHOBbIE (PYHKLUMM MONEKYN, NX Knaccudmkaums, CBOWCTBa CUMMETPUN.
TWnbl NepexonoB Mexay 3NeKTPOHHLIMU COCTOSHUAMU (MONEKYNSAPHBIMU OpBUTaNsSMU),UX SHEPTUS 1 BEPOSITHOCTD.
CB$3b xapakTepuCTUK 3NEKTPOHHbIX CNEKTPOB CO CTPOEHNEM Monekyn. [NposiBneHune B cnekTpax npupoabl
COMPAXEHHbIX PPArMeHTOB, 3PEKTOB BHYTPUMOSEKYNIAPHBIX 3N1EKTPOHHbIX B3aUMOOEACTBUM, MPOCTPAHCTBEHHbIX
3cpcpeKTos, KaQYeCTBEHHbIN U KONNYECTBEHHbIA aHaNN3 MHOTOKOMMNOHEHTHbLIX CUCTEM. MCCﬂeﬂ,OBaHVIe MEXMONEKYNAPHbIX
B3aMMOOencTBuiA (BOOOPOOHAsA CBSA3b, KMCNOTHO-OCHOBHOE paBHOBECUE, TAYTOMEPUS, KOMMNEKCHI C MEPEHOCOM
3apsna).

Tema 12. AnekTpryeckue CBOMCTBa BeLLL,ECTBA U CTPOEHUE ero MoneKyn.

SneKTprYeckuii AUNoNbHbI MOMeHT. MonsipHble U HenonsipHble BelecTea. Jedopmauuns Monekyn BO BHEWHEM
3MeKTPUYECKOM norne. VMIHAyLMpoBaHHbIi MOMEHT 1 MONSiPU3yeMOCTb MONEKysbl. AHU3OTPOMUS MONSPU3YEMOCTH,
CpeLHsisl NoNsipU3yeMocTb. SNUMNCOML NONSPU3YEMOCTH.

CBa3b MONEKYNAPHbIX MOCTOAHHbIX (,ElVII'IOﬂbHOFO MOMEHTa n ﬂOJ'IF!pI/IIByeMOCTVI) C Makpockonmnyecknmm
XapakTepucTukamm BewwecTs ( AN3NeKTPUYECKO NPOHMLAEMOCTBIO 1 nokasaTenem npenomnexus). YpasHeHve
Knaauyca-MoccoTtu-ebas.

ScpcpeKT LIJTapKa M oueHKa BeJIMYNHbI U HanpaBieHna ounosibHOro MOMeHTa Monekynbl Ha OCHOBaHU OaHHbIX
MI/IKpOBOJ'IHOBOIZ cnekTpockonun.

BeKTOpHaﬂ anaonTneBHasa cxema pacydeta amnosibHbIX MOMEHTOB HA OCHOBE NapunanbHbIX MOMEHTOB CBA3EN U
CTPYKTYPHbIX rpynnmn.
JnnonbHbIA MOMEHT 1 CUMMeETpPUnSA Monekynbl. JnnonbHbIA MOMEHT 1 naomepusa (FeOMeTpI/I‘-IeCKaFI, n3omepus

NoNnoXeHn4, NnoBopoTHAA M3omep|/|9|). JnnonbHbIA MOMEHT 1 9NEKTPOHHbIE 3 PekThbl 3amecTutenei. JunonbHblii
MOMEHT N MeXMOJeKyNspHble B3aMMOOENCTBUS.

Tema 13. MarHUTHble CBOMCTBa BeLL,eCTBa U CTpO€eHne xMmMnyeckux 4yactumu.

COCTOSIHME XMMUYECKUX YacTWL, B MArHUTHOM none. [luamarHuTHbIe 1 napamarHuTHele Bewectea. MarHutHas
nonsipnsaumsi. CBs3b MakpOCKOMUYECKOMN XapakTepUCTVKM BELLECTBA - MArHUTHOM NPOHULEEMOCTU - C MArHUTHBLIMU
CBOVICTBaMU s,4ep W 3NEKTPOHOB.
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MarHuTHble MOMEHTbI S4ep 1 3NEKTPOHOB. 3eEMaHOBCKME YPOBHU 3HEPrun. YCNoBms S4epHOr0 MarHUTHOMO U
9NEKTPOHHOro napamarHUTHOro (CNMHOBOro) pesoHaHca. Xumudecku casur (AMP), ero nHtepnperaums n 3HadeHune ¢
TOYKU 3PEHMS NONYYEHUS CTPYKTYPHBIX AaHHBIX. DdeKTbl BIMXKHEro 1 fanbHEro aKpaHMpoBaHus. CnuH-CNMHOBOE
B3aMMOOENCTBUE M TOHKAs CTPYKTypa CNEKTPOB SAEPHOr0 MarHUTHOro pe3oHaHca. MIHTeHcneHoCcTM curHanos. Cesa3b
napameTpos AMP-cnekTpoB ¢ 0COBEHHOCTSAMU 3NEKTPOHHOM 1 MPOCTPAHCTBEHHON CTPYKTYPbLI MONEKYII.

Tema 14. CTpoeHMe U peakuunoHHas CNOCOBHOCTb XMMUYECKUX COeaUHEHUN.

MpubnnxeHnsl N30MPOBAHHOW MONIEKYIbI U aKTUBHOIO KOMMEKca Kak NoAX0Abl K XapakTepUCTVKe peakLnMOHHOM
CroCcoBHOCTM BELLECTBA HA OCHOBE 3HaHNS CTPOEHWS MONEKY/1, BO3MOXHbIX MHTEPMEONATOB W aKTUBHbBIX KOMIMIEKCOB.
MporHosmpoBaHWe Tna peakuun, HanpaBneHns n NerkocTn ee NpPoTeKaHus, Hanbornee BEePOSITHOrO MEXaHN3Ma, XeMOo-,
pervo- n ctepeoHanpaBneHHOCTN U T.M. HA OCHOBaHUM "3aps00BOro pacnpeneneHuns”, sHeprum, CUMMETPUN N cocTasa
rPaHNYHbIX MONEKYNSIPHBIX opbuTaneit, CTepeoXuMmM4eckx oCobeHHOCTEM CTPOEHUS U T.4. [TporHO3npoBaHNe BAUSHNSA
cpenbl. CBS3b CTPYKTYPHbIX MApaMeTpOB C XapaKTepMcTKaMmn 61oorn4eckor akTMBHOCTM MOMEKY.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s CaMOCTOsSITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 11 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs obpasoBaTenbHO AeaTenbHOCTY No o6pasoBaTesibHbIM NPorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO YYpEX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpeaepanbHoro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLcTBa TEKYLEro KOHTPOMS M OLEHOYHbIE CPELACTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS cneayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsasnsdeMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUPYyEMbIM pe3yibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHve gucumnnanHbl (Mooyns) npennonaraeT N3y4eHne 0OCHOBHOWM W AOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObiTb JOCTYMHA 0By4aloWmMMest B OOHOM M3 ABYX BapuaHToB (MMHo B 060UX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES3 3NEKTPOHHbIE BUBNMOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aktoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust Hay4yHol 6nbnnoTekoii.
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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)

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

BeegneHune B ctepeoxmummio. Matepuansl Xummyeckoro goakynbteta MI'yY, 2012. -
http://www.chem.msu.su/rus/teaching/djadchenko/1.html#1

CeteBoit YMK,O6was xumus, bpatckuii rocyHusepcuteT - hitp://chem-bsu.narod.ru/umk_chem_webCD/Ch2/index1.htm
Crepeoxumuns - http://ru.wikipedia.org/wiki
Xnmunyeckas ceasb - http://ru.wikipedia.org/wiki/

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).
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Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

MpakTuyeckas paboTa NPOBOAATCS NOCNEe NEeKLUMiA, 1 HOCST Pas3bsCHSOWMA, 0606wWwatowwmi 1
3aKpennsiowmin xapaktep. B xone npaktudecknx paboT cTyAeHTbl BOCMPVHUMAIOT U OCMbICIUBAIOT
HOBbIV y4ebHbIn MaTepman. MNpakTudeckne 3aHATUS HOCAT CUCTEMATUYECKUI XapaKTep, PErynsipHo
cnepys 3a Kaxnoun nekumern unv ApyMs-Tpems nekumsmu. Mpaktndeckue paboTbl BbINONHSAIOTCS
cornacHo rpadpvky y4ebHoro npotecca u caMocTosTenbHoM paboTel CTYNEHTOB MO AUCUMMNIVHAM.
Mpwn aToM cobnoaaeTcst NPUHLMN MHAMBUAYANBHOO BbINONHEHWs! paboT. Kaxablii CTyAeHT BeaeT
paboyyto TeTpalb, OPOPMIEHNE KOTOPOW AONXKHO OTBEYaTh TPeHOBaHNAM, OCHOBHbIE N3 KOTOPbIX
cnepylowye: - Ha TUTYNIbHOM NICTE YKa3biBAOT NPEAMET, Kype, rpynmny, Noarpynny, qoamMmunimio, UM,
OTYECTBO CTYAEHTA; Kaxaylo paboTy HyMEpPYIOT B COOTBETCTBUM C METOANYECKMMU yKa3aHNsMU,
yKasblBalOT AaTy BbIMNOMHEHNS paboThl; - MONHOCTBIO 3aMMChIBalOT Ha3BaHue paboTol, LeNb U NPUHLMM
MEeTOAa, KPaTKo XapaKTepu3ytoT XOL SKCrneprMeHTa 1 06 bekT NCCNeaoBaHns; - Npu HeobXoAUMOCTY
MPUBOAST PUCYHOK YCTaHOBKW; Pe3yNbTaThl OMNbITOB OUKCUPYIOT B BULE PUCYHKOB C 00513aTeNbHBIMU
MOAMUCSIMU K HVM, a TakXe TabnuLibl UK OMNMChIBAKOT CIOBECHO (XapakTep ocpopMieHnst paboThi
00bI4HO yKa3aH B METOAMYECKUX yKa3aHNsIX K CaMOCTOSITENbHBIM paboTaM); - B KOHLE Kax Lo paboThi
LenatoT BbIBOL WU 3aK/OYEHNE, KOTopble 06CYX4aTCs Npy NoaABEAEHNM UTOTOB 3aHsATUS. Bee
nepBuYHblE 3anncy Heobxo4MMO Aenatb B TeTpaam no Xomy akcnepumeHTa. MNpoeeneHune
npakTuyeckmx paboT BknouaeT B cebs cnenyowme aTanbl: - NOCTAaHOBKY TEMbI 3aHSITUIA 1
onpeneneHve 3anay nabopatopHO-NpakTU4Yeckoin paboTbl; - onpeneneHve nopsiaka
nabopaTopHO-NPaKTN4YeCKoin paboTbl UK OTAENbHbIX €€ 3TanoB; - HeNOCPEeACTBEHHOE BbIMOMHEHNE
npakTnyeckol paboTbl CTyAeHTaMM1 1 KOHTPOSb 33 XO40M 3aHSATWIA U COBNIOAEHNEM TEXHUKM
6e30nacHoOCTY; - NOABEAEHVE UTOrOB NPaKTUYECKON paboTbl U (DOPMYNMPOBAHNE OCHOBHbIX
BbIBOAOB.

camocTos-
TeNnbHas
paboTa

CamocTosiTenbHas pabota npy N3y4eHUn SUCLUMIMH BKIIOYAET: - YTEHUE CTYAEHTaMM
PEKOMEHOOBAHHOM NMTEPATYPbI 1 YCBOEHNE TEOPETUYECKOro Matepuana AuCUMMVHBL; - 3HAKOMCTBO
¢ VIHTEpPHET-NCTOYHMKaMM; - MOATOTOBKY K Pa3NnYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KONMOKBUYMbI); - TOArOTOBKY WU HANUCaHWE pecdepaTos; - BbINONHEHNE KOHTPONbHbIX paborT; -
MOLFOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNELOBAaTENbHOCTY, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHNe OUCLUMNNH,
CTyLleHTaM nyJlue BCEro OCYILECTBNATb BECb CEMECTP, MPeaycMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. Mpu nayyeHun ANCLMNNnHBLI cCHaYana Heob6xoaMMO Mo Kaxaon TemMe
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPaTKUIA KOHCMEKT OCHOBHbIX MOMOXEHWA,
TEPMVHOB, CBEAEHWI, TPEBYOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3TO TEMe
LNsi OCBOEHUS Mocnenyownx Tem kypca. 1ns paciumpeHmns 3HaH1s nNo AMCUMNAVHE PEKOMEHOYETCS
1cnonb3oBaThb VIHTepHeT-pecypcbl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NpPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHuKa. XenatenbHo Takxe
YTEeHUWE OOMONHWUTENbHOW NUTEpaTypsbl.

3K3aMeH

PekomeHyeTcsl BHUMATENbHO U3Y4UTb KOHCNEKThI NEKLWA, NONONHUTENBHYIO MHHDOPMALNIO MOXHO
NONy4YNTb N3 PEKOMEHIOBaHHbIX NHTEPHET-PECYPCOB U y4ebHbIx Nocobuii. Ha ak3ameHe HeobxoanMo
oTBeYaTb TOYHO, SICHO 1 No Bonpocy. [oMHKTe, YTO BpeMsi 0TBETa orpaHun4eHo. [Npy BO3HUKHOBEHNN
NoBbIX HESICHOCTE B NpoLiecce NOAroTOBKM K OTBETY cnedyeT obpallaTbCst ¢ BONPOCcaMm TONbKO K
npenonaearento.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

CtpaHuua 10 ns 14.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

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

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yuebHbiM nnaHom no cneumanbHoctu: 04.05.01
"®yHpameHTanbHasa 1 npuknagHas xmMus" n cneunann3aunm "He NpesycMoTpeHo".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

2AE
Ctpannua 11 13 14, Il YHH
s CFMALIMG

AR 5 AN LM O



Mporpamma aucumnnuubl "CTtpoeHue BewwecTtsa"; 04.05.01 "dyHpameHTanbHas v npuknagHas xmmms".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.16 CtpoeHue BeljecTtsa

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

OcHoBHas nuTeparypa:

1. YmyTtoea I".A., KypbaHranvuesa A.P., KasbimoBa M.A.//Y4ebHo- MeToamyeckoe nocobue no kypcy 'CTpoeHune BellecTsa.
Yactb 1'. KazaHckuii rocygapcTBeHHbln yHusepceutet, 2009.- 41 c.

2. YmyToBa I'. A., KypbaHranvesa A. P., KasciMmoBa M. A.

YyebHo-MeToamn4eckoe nocobue no kypcy 'CtpoeHne BewecTtsa'. HacTb 1. [OnekTpoHHbIiA pecypc], 2009. (Ons
CTYLEHTOB XxMMmMyeckoro takynoTeta) Pexunm goctyna: http://kpfu.ru/docs/F1271711730/Structure_substance_2009.pdf

3. UmyTtoBa, .A. AcnekTbl cBsA3M 'CTpoEHME - peakLMoHHas cnocobHocTb': yuebHoe nocobue / . A. YmyToBa; KasaH.
(Mpusonx.) dpenep. yH-T, Xum. nH-1.7KasaHb: [KazaHckuii (Mpreonxcknii) coenepanbHbii yHneepeutet], 2010.793 c.:

4. CupoTkuH O. C.OBonouns TeopMmn XMMMYECKOro cTpoeHmns sewectea A.M. ByTnepoBa B yHUTapHYIO TEOPUIO CTPOEH.
XMMunY. coen. (OCH. eanH. xumnmn): MoHorpadoms [SnekTpoHHbiin pecypc] / O.C. CupotkuH. - M.: HAL MHPPA-M, 2013 -
247c.

Pexum poctyna: http://znanium.com/bookread.php?book=420415

5. PeyToB, O.A. OpraHunyeckas xumus. B 4 4. HYactb 1 [OnekTpoHHbIin pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.I1.
ByTuH. ? SnekTpoH. faH. ? Mockea : Miapatensctso 'Jlabopatopus 3HaHuiA', 2017. ? 570 c. ? Pexxum goctyna:
https://e.lanbook.com/book/94167. ? 3arn. ¢ akpaHa.

6. PeyTtoB, O.A. OpraHunyeckas xumus. B 4 u. Yactb 2 [OnekTpoHHbIi pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.IM.
ByTuH. ? SnekTpoH. naH. ? Mockea : MiapatenbctBo 'Jlabopatopus 3HaHui', 2017. ? 626 c. ? Pexum goctyna:
https://e.lanbook.com/book/94168. ? 3arn. ¢ aKkpaHa.

7. PeyToB, O.A. OpraHundyeckas xumus. B 4 4. HYactb 3 [OnekTpoHHbIin pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.I1.
ByTuH. ? OnekTpoH. faH. ? Mockea : Miapatensctso 'Jlabopatopus 3HaHuiA', 2017. ? 547 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/94166. ? 3arn. ¢ akpaHa.

8. PeytoB, O.A. OpraHunyeckas xumus : B 4 4. Y. 4 [OnekTpoHHbI pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.M. ByTuH.
? OnekTpoH. faH. ? Mockea : Miapatenbctio Tlabopatopus 3HaHui', 2016. ? 729 c. ? Pexum gocTyna:
https://e.lanbook.com/book/84139. ? 3arn. ¢ akpaHa.

9. PeyToB, O. A.OpraHnyeckas xuMus : B 4-x 4acTsix : y4ebHWK Onsi CTYIEHTOB BbICLIMX Y4eOHbIX 3aBeAeHUIA,
obyyatowmxcs no HanpaeneHuo u cneumansHocTy 'Xumuns' / O. A. Peytos, A. J1. Kypu, K. M. BytuH .? 5-e nag. ? Mocksa
: BUHOM. Nabopartopus 3HaHuiA, 2014 .7 ; 22 c™ .? (Xumnsa) .? ISBN 978-5-94774-611-2.4. 1 .7 [2014] .? 566, [1] C. :
un.

10. PeyToB, O.A.OpraHnyeckas Xumns : B 4-x 4acTsx : y4ebHUK 4Nt CTYLEHTOB BbICWINX y4eBHbIX 3aBeLeHUIA,
obyyvatowwmxcs o HanpaeneHwo 1 cneunansHocTy 'Xumns' / O. A. Peytos, A. J1. Kypu, K. M. BytuH .? 5-e n3g. ? Mocksa
: BUHOM. Nabopatopus 3HaHuin, 2014 .7 ; 22 c™ .? (Xumnsa) .? ISBN 978-5-94774-611-2.4. 2 .7 [2013] .? 622, [1] c. :
un.

11. PeytoB, O.A.OpraHuyeckas xumus : B 4-x 4acTsix : y4ebHWK Onsi CTYIEHTOB BbICLIMX Y4eOHbIX 3aBeAEHUIA,
obyyatowmxcs no HanpaeneHuo u cneumansHocTy 'Xumns' / O. A. Peytos, A. J1. Kypu, K. M. ByTuH ; Mock. roc. yH-T UM.
M. B. JlomoHocosa .? Mocksa : BUHOM, NNabopaTtopus 3HaHuia, 2014 .7 ; 22 .? (Knaccuiecknii yHUBEPCMTETCKMIA
yuebHuk / pen. coet: B.A. CapgosHuunii [n op.]) .M. 3.7 2-e n3n. ? [2014] .? 543, [1] c.

12. PeyToB, O.A..OpraHuyeckas xumns : B 4-X 4acTsX : y4eBHUK ANns CTYOEHTOB BbiCWMX Y4EBHbIX 3aBEOEHN,
obyyvatowwmxcs o HanpaeneHwo u cneunansHocTy 'Xumns' / O. A. Peytos, A. J1. Kypu, K. M. BytnH ; Mock. roc. yH-T uM.
M.B. lomoHocosa .? Mocksa : BUHOM, Nabopatopus 3HaHuia, 2014 .? ; 22 .? (Knaccuyeckuii yHUBEPCUTETCKUIA
yuebHuk / pen. coseT: B. A. CanoBHuumii [u op.]) Y. 4 .7 [2014] .? 722, [4] c.

JononHutenbHas nuteparypa:

1. UupenbcoH B.I". KsaHToBas xumus. Monekynbl, MONEKynsapHble CUCTEMbI U TBEpAble Tena. 2-e nsgaHue. - M.: BuHom.
Nabopatopus 3HaHwiA, 2012. - 496 c.

https://e.lanbook.com/reader/book/94104/#1
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2. Kouenaes, B.. KsaHToBas Teopus: koHcnekT nekumin / B. N. Kouenaes; KasaH. roc. yH-T, ®u3a. goak.-KasaHb:
KasaHckuii rocynapcTBeHHbln yHusepcutet, 2009.; 4. 1. - 99 c.

3. BBeneHne B xeMomHdopMaTuky : y4ebHoe nocobve / T. . Magxupos, N. WN. BackuH, W. C. AHTunuH, A. A. BapHek .?
KasaHb : [KasaHckuii yHueepcuTeT], 2013 .7 ; 20.[H. 1]: KomnbloTepHOe NpeacTaBneHme xmmmyeckux cTpyktyp .? 2013 .7
173 c.

4. knmoga J1.C. Metog Y P-cnekTpockonun 1 ero NpMMEHEHNE B OPraHN4eckom 1 donandeckon xmmmm [TekcT:
SNEKTPOHHBI pecypc] : yuebHo-MeToauyeckoe nocobue / J1. C. Aknmosa ; KazaH. oenep. yH-T, XuM. nH-T um. A. M.
ByTtneposa, Kadh. opraH. xumun .? 9nekTpoHHble faHHble (1 dpaiin: 0,67 M6) .? (KasaHb : KasaHckuit doenepanbHbll
yHuBepcutet, 2015) .? 3arn. ¢ akpaHa .? [1ng 2-ro cemectpa .? Bbix. faH. opwr. ney. naa.: Kazasb, 2015 .? Pexum
[OCTyna: TONbKO Ans CTyAeHTOB U coTpyaHnkoB KDY .? http://libweb.kpfu.ru/ebooks/07-ICH/07_54 _000903.pdf.

5. BBeneHne B xeMoMHdopMaTuky : ydiebHoe nocobve / T. . Magxupos, N. WN. BackuH, WN. C. AHTunuH, A. A. BapHek .?
KasaHb : [KazaHckuin yHuBepcuTeT], 2013 .7 ; 20.4. 2: XuMunyeckue 6a3bl aaHHbix / T. M. Magxungos, W. W. Backuh, A. A.
BapHek ; KasaH. dbepep. yH-T .? KasaHb : [3patenbcTBo KasaHckoro yHueepcuteTal, 2015 .7 185 c.

6. CoBpeMeHHbIE (PU3NKO-XMMUYECKNE METOLIbI UICCNEA0BaHNS B OPraHN4ecKon XxumMmn : y4ebHo-MeToamn4eckoe nocobue

K creunpakTmukymy rno ouanyeckum 1 omsmko-xMMmM4eckum Metogam nccnenosanus / KasaH. dpegep. yH-T, XUM. UH-T UM.
A. M. ByTtneposa ; [aBT.-cocT.: K.x.H. B. A. Bypunos n np.] .? KasaHb : [KazaHckuit yHusepcutet], 2014 .? 131 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.16 CtpoeHue BeljecTtsa

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

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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