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Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

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

CrpaHnua 2 13 13.




Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

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
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMu npoBeneHnsa XmMMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMUA
CUHTEeTU4YeCKUMUN N aHaANTUTU4EeCKMMN MeTooaMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUX BELWEeCTB U peaKLLMVI

OriK-3 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
npodpeccnoHanbHom OesTenbHOCTU
OrkK-6 3HAHMEM HOPM TEXHUKM 6e30MacHOCTM 1 YMEHMEM peann3oBaThb UX B NabopaTopHbIX
N TEXHONOMMYECKUX YCITOBUSIX
MK-1 CMOCOBHOCTBIO BLINONMHSATL CTaHAAPTHBIE OnepaLuy No npeanaraeMbiM METOANKAM
MnK-3 BnafeHneM CUCTEMOI (PyHAAMEHTANbHBIX XUMUYECKMX MOHATUIA
MnK-4 CMOCOBHOCTBIO NPUMEHSITH OCHOBHbIE ECTECTBEHHOHAYYHbIE 3AKOHbI 1
3aKOHOMEPHOCTMN Pa3BUTUS XMMUYECKO HAayKW MPU aHanm3e nony4yeHHbIX
pe3ynbTaToB
MnK-5 CnocobHOCTLIO Nonyydath 1 obpabaTtbiBaTh Pe3ynbTaThl HAYYHbIX 3KCNEPUMEHTOB C

MOMOLbKO COBPEMEHHbBIX KOMMbIOTEPHbIX TEXHONOrnm

NnK-6 BriafeHneM HaBblkamu NpencTasieHns Nosly4eHHbIX Pe3ynbTatoB B BUOE KPaTKUX
OTYETOB N NPe3eHTaLmni

Obyuvarowunitcs, 0OCBOMBWNIA AUCUUNANHY (MOOYb):
JlonxeH 3HaTb:

OCHOBHbIE MPUHLWMbI CTPOEHNS XMMUYECKUX YACTUL, BAXHENLINE XapaKTEPUCTUKM XMMUYECKOM, SNEKTPOHHOM 1
MPOCTPaHCTBEHHOW CTPYKTYPbl YCTONYMBBIX COEAUHEHNA U MHTEPMELMNATOB B XUMUYECKMX PEAKLMSX PasnnyHbIX
TWMNOB, NPMPOLY MEXMONEKYNAPHbBIX B3AUMOLENCTBUIA.

HonxeH ymeTb:

BbISIB/ISIT OCHOBHbIE MPUHLMMbBI CTPOEHNS XMMUYECKMX YacCTWL, CBSI3b MEXY Pa3HbIMU acrnekTamMu XUMUYECKOW,
3N1EKTPOHHOMN 1 MPOCTPaHCTBEHHOW CTPYKTYPbl COEANHEHMUIA;

OpPUEeHTMPOBATLCA B 0COBEHHOCTSIX XMMUYECKOrO NMoBeAeHNs pa3nnyHbIX TUMOB N KNacCoB XMMNYECKNX COeaVHEHNIA,
OGYCJ'IOBﬂeHHbIX NX CTPOEHNEM.

JonxeH Bnanetb:

HaBblKaMM aHanMsa 1 yCTaHOBEHUS XxapakTepa CTPYKTYpbl Ha

OCHOBE COBOKYMHOCTY AaHHbIX 0 (PU3NYECKUX U XUMUYECKMX CBONCTBAX
BELEeCTBa, NOMYYEHHbIX 9KCNEPUMEHTANbHBIMU N TEOPETUYECKMU
meTogamu.
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Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:
YMeTb UCnonb3oBaTb CBOU 3HAHWA Ha NpakTuke

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOM BO

[aHHas oncuunnuHa (Mogynb) BkatoveHa B pasgen "B1.B.0 4.9 OucumnamHel (Mogynm)" OCHOBHOW MPOdeCCOHaNnbLHOM
obpasoBatenbHoii nporpamMmel 04.03.01 "Xrumunsa (He npenycMOTPEHO)" 1 OTHOCUTCS K 06s13aTeNbHbIM AUCLUMAANHAM.
OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLMINNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTta - 72 4aca(oB), B TOM yucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 36 yaca(os),
nabopatopHble paboTsl - 0 Yaca(oB), KOHTPO/b CaMOCToATENbHON paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHBI: 3K3aMeH B 8 ceMecTpe.

4. CopepXxaHue pucUUMNINHBI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3aenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNn4yecTBa akageMnyeckumx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE (MOBYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl pucUMNAnNHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTnyeckuelabopaTopHbie)
Jlekumn 3aHATUA pa6ortbl
Tema 1. VicTopuyeckuin
1. [acnekT.OCHOBbI COBPEMEHHO 8 2 0 0 0
TEOPUN XMMNYECKOrO CTPOEHNS.
Tema 2. SlBneHune
n3omepun.OCHOBHbIE MOHATUS,
2. TEPMVHbI, ONpeaeneHns. & 2 2 0 0
CtpykTypHas nsomepus.
Tema 3. NpocTpaHcTBEHHAA
s CTPYKTYpa CcoeanHEeHNA. 8 4 4 0 0
Tema 4. OnekTpoHHas CTpykTypa
4. COeONHEHNIA. & 4 4 0 0
Tema 5. N'eomeTpus monekyn.Cesasb
NPOCTPAHCTBEHHOW CTPYKTYPbI U
5 reoMeTprmn MONEKYN C 3NEKTPOHHbBIM 8 2 4 0 14
CTPOEHUEM.
Tema 6. lpocTpaHcTBEHHAS U
9NEKTPOHHas CTPyKTypa
6. "Heknaccuyecknx" CTpykKTyp u & 2 2 0 0
WNHTEPMELMaTOB.
Tema 7. MexmonekynspHble
7. B3aVIMOLENCTBUS. 8 2 2 0 0
Tema 8. OHepreTnyeckue
XapakTepUCTUKN BELLECTB U
8. COCTaBMSAOLMNX UX XMMUYECKMX 8 2 2 0 0
yacTuu.
Tema 9. OnTnyeckue ceoncTea
9. MONEKy. 8 2 2 0 10
Tema 10. KonebaTenbHble cnekTpsbl,
10. CBA3b CO CTPYKTYPOW. 8 2 2 0 0
Tema 11. DNeKTPOHHbIE CNEKTPHbI,
1. CBSI3b CO CTPYKTYPOW. 8 2 2 0 4
Tema 12. SnekTpuyeckne cBoicTea
12. BELECTBA U CTPOEHME ero MOneky’n. 8 2 2 0 0

CrpaHnua 4 13 13.




Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl
Tema 13. MarHuTHble cBoWcTBa
13.|BewwecTBa 1 CTPOEHNE XUMUYECKUNX 8 4 4 0 0
yacTtuu,.
Tema 14. CtpoeHne n peakuMoHHas
14.|cnocobHOCTb XMMMUYECKMX 8 4 4 0 8
COENHEHUI.
Ntoro 36 36 0 36

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNSs)
Tema 1. UcToprueckumn acnekT.OCHOBbI COBPEMEHHOW TEOPUN XUMMUYECKOIO CTPOEHUS.

CoBpeMeHHble NPeLCTaBNEHUS O BEWECTBE /MakpoTene/ Kak COBOKYMHOCTM BOMbIIOrO YCNAXMMUYECKMX YacTuL, -
MOMEeKyn, aTOMOB, Paavkanos v T.n. PasnnyHble ypoBHY OpraHn3aumn BelwecTBa /cybaToMHbIA, aTOMHbINA,
MOMNEKYNAPHbIA, HAAMONEKYNSPHbIA/ 1 arperaTHble COCTOSIHWS /razoobpasHoe, Xnakoe, TBepLoe/ B UX CBSA3MU C BHYTPU- U
MEXMONEKYNAPHbIMW B3aUMOLENCTBUSMM.

Passutune ﬂpe,ﬂ,CTaBﬂeHl/IVI O CTPOEHUN MoneKyn 1 BellecTBa B paMKax pa3HblX TeopVII7I /knaccuyeckomn Teopun
XUMNYEeCKOoro CTpoeHu4, Knaccuyeckom pusukn, KBAHTOBOW MEXaHWKN N KBAHTOBOW XUMUW/, pa3Hble "A3bIKN" 1
CMBONTKKA, NX 3HAYUMOCTb N MNPUrogHOCTb ONnd OonncaHus CcTpoeHns Monekyn Ha CoBpeMeHHOM aTane pa3BUTUAXMMUN.

Tema 2. SiBneHue naomepun.OCHOBHbIE MOHATUS, TEPMUHBI, onpeaeneHus. CTpykTypHas u3omepusi.

MoHsATus "cTpykTypa”, "cTpoeHme", "koHcTutyums", "reometpus”, "tononorns”. OBWHOCTb NPUHLMNOB CTPOEHUS ANst
pasnuyHbIX BUOOB XMMUYECKUX YaCTULL.

MepBryHas CTpyKTypa (KOHCTUTYLMSA) Kak "onpeaeneHHas nocnenoBaTeibHOCTb XMMNYECKMX CBA3€El aTOMOB".
PasnuyHble Buabl CTPYKTYPHON N3OMEPUN: N3OMEPUS CKENETA; N30MEPUS NONOXEHUS 3aMECTUTENEN, KPaTHbIX CBA3EN U
T.M.; N30OMEpPMS, CBA3AHHASA C PA3HOW NPMPOLON (PYHKUMOHANBHBIX FPYNM; BHYTPU- 1 BHEWHecKepHas /MoHN3aunoHHas/
naomepus n 1.n. TaytomMmepus Kak gMHammyeckas naomepus.

MeToabl YCTaHOBNEHNS CTPYKTYPbI MONEKY - OU3UYECKMEe N XUMUYECKNE

Tema 3. MpocTpaHCTBEHHasi CTPYKTypa Coe AUHEHUN.

Pa3BnTne cTepeoxnMmyeckux npencrasneHuii. dopma monekyn, ux cummeTpus. Xectkue (?ncesnoxecTtkme?) u
nabunbHble CTPYKTYpPbI.

MNpocTpaHCTBEHHAsA CTPYKTypa MONeKyn KakcoBoKYnHOCTb "3K" (KOHCTUTYLMSA, KOHpMrypaums, KoHopMauus).
"eomeTpuyeckas, onTryeckas, KOHPOPMaLMoHHas nsomepust. MNoHaTue 06 abCoNTHON N OTHOCUTENbHO
KOHoUrypaLmmn, SHaHTMOMEPUM U AnacTepeoMepmm, paLeMmnyecknx mogndukaumnsx n mesogpopmax. KoHcpopmaumm un
KOHPOpMepbI, NOTEHLIMANbHbIE KPUBbLIE BHYTPEHHErO BPaLEHUs!, ABYrPaHHblE yribl, 6apbepbl BpalleHns, pasHuua B
SHEeprusax Mexay KoHgopmepamm (KOHpopMaLnoHHas aHeprus), addekTnBHbIe KoHgopmMaumun. Kputepnm nsomepumu.

HomeHKnaTypa. ®duranyeckne CBOMCTBA N XMMUYECKOE NOBEAEHNE pa3HbIX CTEPEON30OMEPOB.

Tema 4. AneKTpOHHas CTPYKTypa CoeAUHEHUNA.

Mpupona XMMn4eckol ces3u, "3apsaaoBoe pacnpeneneHme” kak pesynbtar B3aMMHOr0 BAUSIHUSI aTOMOB B XUMWNYECKIX
yacTmuax opyr Ha Apyra, MonekynsipHo-opbuTanbHas CTpykTypa.

Knaccundomkaums XuMmnyeckmx cBa3eli ¢ TOYKM 3peHNs xapakTepa 3NeKTPOHHbIX B3aUMOAEACTBUIA: ABYX3NEKTPOHHbIE
[BYXUEHTPOBbIE (N10KAM30BaHHbIE) 1 MHOTOLIEHTPOBbIE (4enoKanm3oBaHHble) cBaA3u. KoopanHaLunoHHas cBa3b.
XapakTepHble 0COBEHHOCTN PasHbIX TUMOB XMMUYECKOI CBSI3M.

"3apspoBoe” pacnpeneneHune. KBaHTOBOXMMUYECKMe NpeacTaBieHnst 06 3N1eKTPOHHbIX 3aCeNeHHOCTSX aTOMOB U
cBs3el, appekTUBHbIX 3apsaax Ha atomax (curma-, nu-, CyMMapHbix), nopsakax ceasen u 1.0. Auarpammb
pacnpeneneHns aneKTPOHHOW NAOTHOCTW.

MonekynsipHo-opbuTtanbHas CTPyKTypa XMMU4ecknx coeauHeHuii. OCHoBHble npasuna gpopmmposaHns MO. 'paHuyHble
opbyTanu BaxHeNWmx TUMOB OPraHNYeCcKnx, HEOPraHNYeCcKUX, 3NEMEHTOOPraHN4YeCcKX, KOOPAMHALMOHHbIX
COEeOUVHEHNI. DKCNEPUMEHTaNbHbIE 1 pacHeTHble 3HAYEeHWSI OpBUTaNbHbLIX SHEPTUIA.

MPYHLMMBI N303NEKTPOHHOCTU M N30106aNbHOCTU.

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

CunoBoe none Monekynbl. MexsaepHble pacCTosiHWSA, BANEHTHbIE U ABYrpaHHble Yribl. TEHOEHUMN B U3MEHEHMNSIX
BaIEHTHbIX YIMOB 1 MEXbSLEPHbIX PACCTOSHUIA B MPOCThIX M30CTPYKTYPHBIX Monekynax. MpubnuxeHHble OLeHKN
MEXBALEPHbBIX PACCTOSIHUIA HA OCHOBE 3HAYEHUIA KOBANEHTHBIX W BaH-Aep-BaanbCOBbIX PaanMycoB aTOMOB U rpynr.
ToYHble 3HAYEHNS ONIUH CBS3EN U MOHATUE O re, ro, rZ U T.M. CTPYKTypax.
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Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

Tewma 6. NMpocTpaHCTBEHHAs U IN1eKTPOHHasi CTPYKTYpa "Heknaccmyeckux' CTPYKTyp U MHTepMeOunaros.

TpaHcdepabenbHOCTb (MEPEHOCUMMOCTL) CTPYKTYPHBIX NapameTpoB. dopMa NPOCThIX U CNOXHbBIX MOMEKY, CUMMETPUS.
KoHuenuus oTTankueaHus BaneHTHbIX 3NEKTPOHHbIX Nap U oopMa NpocTbix Monekyn. Auarpammel Yonwa.
Crepeoonpefensiowas ponb rpaHnyHbIX opbrTtanei.

CprKTypa nHTEPMEONaToB (HeyCTOIZHMBbIX MOnekyn, NOHOB, paankanos, MOH-PaOnKanos 1 T.I'I.), BO3MOXHOCTU UX
3KCNepuMeHTasibHOro 06Hapy)KeHVI9| N TeopeTnyeckoro pacyeta.

Tema 7. MexmMonekynsipHble B3aMMO0eUCTBUSA.

OB6WwHOCTbL OU3NYECKO MPUPOLBI "BHYTPUMONEKYNSIPHBIX" 1 "MEXMONEKYNAPHbIX" B3ANMOLENCTBUN 1 3aKOHOB, NeXalmnx
B OCHOBE 3TWX B3aMOLENCTBUNA.

YHMBEpCanbHbie MEXMONEKYNSPHbIE B3aUMOAEACTBUSA: OPUEHTALMOHHbBIE, MHAYKUMOHHbIE, ANCNEPCUOHHbIE. Cunbl
BaH-gep-Baanbca. NoteHunan JleHnapaa-IxoHca.

Cneundpnyeckne MexmonekynsipHole B3ammonencTens. Komnnekcol ¢ BOOOPOAHON CBA3bIO (H-KOMNNeKcobl) u ¢
nepeHocom 3apsana (KIM3), npupona B3amMmonencTami, NPoYHOCTb Komnnekcos. KoHuenunsa XMKO.

AFpeFaTHbIe cocTosiHMS BelecTBa. ConbBaTaUWOHHbIE adpdpeKTbl, NPOrHO3NPOBaHNE BINAHNA Cpedbl Ha yCTOIZHMBOCTb
XUMUYECKUX YacTul, onsnyeckne u xXmmmnyeckue CBOWCTBA BELWECTB.

Tema 8. SHepremqecxue XapakTepucTuku BeLw,ecTs U COCTaBIAOLLLUX UX XUMUYECKUX YacTul.

MonHas saHeprmsa Monekynbl Kak CyMMa KMHETUYECKON3HEPrumn (NOCTynaTenbHOro ABUXEHUS U BPALLEHNS MONEKynbl Kak
Lenoro) 1 NoTeHUnanbHOM SHEPru, T.€. SHEPrumM BHYTPUMONEKYNSPHbIX B3aNMOLEACTBUIA (3NEKTPOHHOM,
konebaTenbHOW, BHYTPEHHErO BpaWeHUs, S4€PHO-CMIMHOBLIX, 3NEKTPOHHO-CMMHOBBIX U T.4.) MPY ONMCAHUU MONEKYN B
pamkax knaccmyeckon omamku. Bknanbl COCTaBASOWNX B NOMHYIO SHEPTMIO MONEKYbI.

PasbueHne aHeprum Monekynbl Kak CUCTEMbI U3 SIAEP W NEKTPOHOB B pamMkax KBAHTOBOXMMUYECKOrO ONMCaHNsi MONEKY/
Ha: KMHETUYECKYIO HEPTUIO SOEP, KUHETUHECKYIO SHEPTUIO 3NIEKTPOHOB, NOTEHLMANBHYIO SHEPTUIO
3NeKTPOCTATUYECKOro OTTANKMBAHUS SAEP U MEXINEKTPOHHOrO OTTANKMBAHWS, MOTEHLMANBHYIO SHEPTUI0 NPUTSXEHUS
3NEKTPOHOB K SiApaM.

OHeprus (aHTanbnus) obpasoBaHis MONEKYN U3 NPOCTbIX BEILECTB. DHeprus 06pa3oBaHnsl MONEKYbl U3 aTOMOB Kak
CyMMa 3Hepruii, CONoCTaBnsiEMbIX OTAENbHbIM CBS35M. CpeaHssl S3HEPrUs CBS3U, 3HEPrsl Auccoumnaumm CBa3u.
3aKOHOMEPHOCTM B M3MEHEHWSIX SHEPTUN CBSI3EN.

Tema 9. OnTUyecKkme CBOMCTBa MONEKY/.

BsaumoneiicTeme BelecTBa ¢ U3nydeHneM. MNponcxoxaeHne onTMYeckoro MoNeKynsapHOro crekTpa v oTaenbHble
obnacTu nocnegHero. 3akoHbl NepPexoloB MexXay OTAeNbHbIMU SHEPreTMYECKMM YPOBHAMU, NpasBuna otéopa no
SHEPrMmn N UHTEHCUBHOCTM, CTPYKTYpa crnekTpoB. CBA3b CrekTpanbHbIX XapakTepUCTUK CO CTPOEHMEM Monekyn (obwwuii
0630p).

Tema 10. KonebatenbHble CNEKTpbl, CBSA3b CO CTPYKTYPOM.

KonebatenbHble cocTosiHUs 1 konebatenbHble cnekTpbl. KonebaHus LByXaTOMHOM MONEKYNbl B NPUBAMXEHUN
rapMoHuyeckoro ocumnnsitopa. MNoteHumnan Mopse. KonebaHusi MHOroaToMHbIX MONEKYN - BANEHTHbIE,
LedopmaLmoHHble. HopManbHble konebaHus. XapakTepucTuiHoCTb konebaHwii, rpynnoBble konebaHus.

NHgppakpacHas cnekTpockonus nornolerust. MNpasuna otéopa (NonoxXeHne nonoc U nx UHTEHCUBHOCT).
Pacwndppoeka MK-cnekTpoB No MeTofy XxapakTepuctTudecknx 4acToT. MNpuMeHeHne VIK-cnekTpockonum B CTPYKTYPHbIX
nccnenoBaHmsx (MOeHTMMKALNS (OYHKLMOHANBHBIX FPYMM 1 OTAENbHbBIX CTPYKTYPHBLIX (0ParMeHTOB, KA4ECTBEHHbIN 1
KONMYECTBEHHbIi aHanM3 MHOrOKOMMOHEHTHbBIX CMECeii, XapakTep 1 cTeneHb KOOPANHALMM IMFraHO0B B YCTOWYMBBIX
KoMnnekcax, KOHGOPMAaLMOHHBIV aHann3, N3y4yeHne MexMonekynsipHbIX B3aMMoaeicTBUi 1 T.4.).

Tema 11. OneKTPOHHbIe CNEKTPbI, CBA3b CO CTPYKTYPOW.

ONEKTPOHHbIE COCTOSHUS U 3NEKTPOHHbBIE BOMHOBbIE (PYHKLMM MONEKYN, NX Knaccngomkaums, CBOMCTBA CUMMETPUN.
Tunbl NepexonoB Mexay 3NeKTPOHHBIMU COCTOSIHUSIMU (MONEKYNSPHBIMU OpOUTaNsSIMK), X SHEPrs N BEPOSITHOCTD.
CB$3b XxapakTeprCTUK 3NEKTPOHHbIX CMEKTPOB CO CTPOEHUEM Monekyn. [MposiBneHne B cnekTpax npupoabl
COMPSXEHHbIX PPArMEHTOB, 3PEKTOB BHYTPUMONEKYNSAPHbBIX 3N1EKTPOHHbIX B3aUMOAEACTBUNA, NPOCTPAHCTBEHHbIX
a(ppeKToB, KAYECTBEHHbIV U KONMMYECTBEHHbIA aHaNM3 MHOrOKOMMOHEHTHbIX CUCTEM. ViccnenoBaHne MeXmonekynsipHbIxX
B3aMMOeNCcTBUIA (BOOOPOAHAs CBSA3b, KNCNOTHO-OCHOBHOE paBHOBECUE, TAYyTOMEPUS, KOMMNEKCHI C MEPEHOCOM
3apapna).

Tema 12. dneKkTpryeckue CBOMCTBa BELLLECTBA U CTPOEHME ero MoneKyn.

OneKTprYecKuii AUNoNbHbI MOMeHT. [onsipHble U HemnonsipHble BelecTBa. JdedopMaLns MONeKyn BO BHEWHEM
SMEKTPVNYECKOM Nore. VIHAYLMPOBaHHbI MOMEHT 1 MONSIPU3YEMOCTb MONEKYSbl. AHU3OTPOMUS MOASIPU3YEMOCTH,
CPELHSIS NONSPU3YEMOCTb. DNNUMNCOMT, MONSPU3YEMOCTH.

CBsA3b MONEKYNSPHbIX MOCTOSIHHbBIX (AMMONIbHOrO MOMEHTA U NMONSAPU3YEMOCTN) C MaKpPOCKOMMYECKNMU
XapakTepucTMKamuy BeLECTB ( AMANEKTPUYECKON NPOHNLIAEMOCTbIO 1 NoKasaTtenem npenomneHmns). YpaBHeHne
Knasunyca-MoccotTtu-Iebas.

SpdpekT LWTapka u oLeHKka BENVMYMHBI U HAMPABIEHUS ANMONBHOrO MOMEHTA MONEKY bl HA OCHOBaHWU JAHHbIX
MUKPOBOJTHOBOM CMEKTPOCKOMMUU.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 13. EEl YHH
oML

AR 5 AN LM O



Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

BeKTOpHaH agonTneBHasa cxema pacdeta gunoJibHbIX MOMEHTOB Ha OCHOBE MnapunaibHbIX MOMEHTOB CBA3EN U
CTPYKTYpPHbIX rpynn.

L MNONbHbIA MOMEHT 1 CUMMETPUS MONEKYNbl. [IMNONbHBIA MOMEHT 1 U30MEPUS (FEOMETpUYEcKas, M3oMepus
MONOXEHWS, MOBOPOTHAs n3oMepust). JUnonbHbIi MOMEHT U 9NEKTPOHHBIE 3PAPEKTLI 3aMecTuTenei. JunonbHbIii
MOMEHT 1 MEXMONEKYNSIPHbIE B3aUMOLEACTBUS.

Tema 13. MarHuTHble CBONCTBA BeLL,eCTBa U CTPOEHME XMMUYECKUX YacTULl,.

COCTOSIHME XMMUYECKMX HaCTWL, B MArHUTHOM none. [lmamarHuTHble 1 napamarHnTHele Bewectea. MarHutHas
nonsipnsaums. CBs3b MaKpPOCKOMUYECKON XapakTepUCTVKM BELLECTBA - MArHUTHOM NPOHULAEMOCTU - C MArHUTHBLIMU
CBOWCTBaMU AP W ANEKTPOHOB.

MarHuTHble MOMEHTbI SAEP U 3NEKTPOHOB. 3EEMaHOBCKME YPOBHU 3HEPTMMN. YCNOBMS SAE€PHOMO MarHUTHOMO U
9NEKTPOHHOro NapamarHUTHOro (CNMHOBOro) pe3oHaHca. Xummndeckui casur (AMP), ero nHtepnperaums n 3HadeHune ¢
TOUKU 3PEHMS NOMYYEHUS CTPYKTYPHBIX AaHHBIX. DddekTbl 6IMXKHEro 1 fJanbHero aKkpaHMpoBaHus. CnnH-CNMHOBOE
B3aMMOOENCTBME M TOHKAA CTPYKTypa CNEKTPOB SAEPHOr0 MarHUTHOro pesoHaHca. MIHTeHcmeHoCTM curHanos. CBs3b
napameTpos SAMP-cnekTpoB ¢ 0COBEHHOCTSIMM 3NEKTPOHHOM 1 MPOCTPAHCTBEHHON CTPYKTYPbI MONEKY/I.

Tema 14. CTpoeHue U peakuUnoHHas CNOCOBHOCTb XMMUYECKUX COeaUHEHUN.

MprbXeHNs N30NNPOBaHHON MONEKYNbI M aKTUBHOrO KOMM/EeKca Kak NoAxobl K XapakTepucTKe peakLoHHOM
CNocoBHOCTM BewecTBa Ha OCHOBE 3HAHUSI CTPOEHUS MONEKYST, BO3MOXHbIX MHTEPMEeANaToB U aKTUBHbBIX KOMMIEKCOB.
MporHo3vpoBaHue TUNa peakuuu, HanpPaeNeHUs 1 NerkocTy ee NpoTekaHusl, Hanbonee BePOSITHOrO MexaHN3Ma, XeMo-,
pervo- 1 cTepeoHanpaBneHHoCTU 1 T.M. Ha OCHOBaHMK "3apsSA0BOro pacnpeneneHuns”, SHeprum, CMMMETPUK 1 cocTaga
rPaHNYHbIX MONEKYNSIPHBIX OpbuTaneli, CTepeoXMMnYecKx 0cCobeHHOCTen CTPoeHNs 1 T.4. [porHoaupoBaHie BIUSIHS
cpenbl. CBSA3b CTPYKTYPHbIX NapaMeTpoB C XxapakTepucTrkamu 61Monorniyeckoi akTMBHOCTM MONEKyII.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 obecneyeHns M1 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAOYIHO)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BK/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS PernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLWecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTM N0 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa 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 npodgeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTts no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualibl, Hanpae/ieHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLEe OLEeHOYHbBIX CPEACTB COLEPXUTCS Cnenytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AUCLUNMHE (MOLynio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKM MO ANCUMUNNHE (MOZYIIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 01K KaXA0r0 OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0eiCTBUSM 0OyHatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKntoyeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

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

BeeneHwve B ctepeoxmmmio. Matepuansl Xummdeckoro gpakynsteta MI'Y, 2012. -
http://www.chem.msu.su/rus/teaching/djadchenko/1.htmi#1

CeteBoit YMK,O6was xumus, Bpatckuin rocyHusepcuter - hitp://chem-bsu.narod.ru/umk_chem_webCD/Ch2/index1.htm
Crepeoxumunsg - http://ru.wikipedia.org/wiki
Xumunyeckas cBs3b - http://ru.wikipedia.org/wiki/

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMxcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKoMmeHaauum

nekumnu lMpenopasartenb cMcteMaTU4eckn U NocnenoBaTelbHO PackpbiBaeT CoaepXaHne Hay4yHowm
OVCLUMNANHBI, BBOOUT B KPYr HAy4YHbIX MHTEPECOB, CTaBMT BONPOCHI AN uccnenosaHuns. Henb3s
OrpaHNYNTLCA PErynapHbIM NOCELEHNEM TONTbKO NEKLNIA, TaK KaK LIEHTP TAXECTU B YCBOEHUUN 3HAHWIN,
B (DOPMUPOBAHNMN YMEHUIA 1 HABBIKOB NEXMWT B MOCNEayoWel caMocTosaTenbHol pabote. CTyaeHThl
LOMXHbI MOCTOSIHHO rOTOBUTLCS K NeKUMsM. B aToll paboTte MOryT noMoub y4ebHMKU, CINCOK KOTOPbIX
npenonasartesnb Ha3blBaeT Ha NepBbIX 3aHATUSAX. [TOMMMO pekoMeHOyeMon nnTepaTypbl, NeKTop AaeT
nporpammy OUCLUMINHBI, B KOTOPOW U3N0XEHbI OCHOBHbIE pashebl 1 BOMPOCH! A1 KOHTPOA
3HaHWA.

Jlekums 3aknanbiBaeT OCHOBbI Hay4YHbIX 3HAHWIA, 3HAKOMUT C OCHOBHbIMW COBPEMEHHbIMU
Hay4HO-TeopeTU4YEeCKMMM NONOXEHUSIMA, C METOAONOrMel JaHHOM HayKu. Jlekums Bbi3biBaeT
SMOLIMOHATbHbIA OTKAWK ChylwaTteneit, passmnBaeT UHTepeC v NoboBb k Byaywel npogeccun. Jlektop
MCMOMb3YET Ha NEKLMSX HE TONBbKO MaTtepman y4ebHNKOB, HO 1 NMPUBNEKAET MHOFO AOMONHNUTENbHbIX
CBeEHWN, U3N0XEHHbIX B HAaY4YHbIX paboTax (MOHOrpadousx Unu CTaTbsx) UNKU B ero COBCTBEHHbIX
nccnepoBatenbckmx Tpyaax. CTyLeHT He B COCTOSHWM ryBoKO OCMbICIUTL BECh NPEACTaBNEHHbI B
NeKUMsX MaTepman, He nocellas NEKUMOHHbIX 3aHATWIA. MNyTn 3noXeHus nekumum MoryT ObiTb
pasnunyHbiMy. iHorpa npenonasatenb BoIOMPAET MHOYKTUBHbIA NyTb, T.€. BHAYane manaraet
KOHKpeTHble ¢pakTbl, 0606WaeT nx, packpblBaeT CYWHOCTb NOHATUS, LAET €ro onpeneneHume.
CnywaHune nekumii - 3T0 CAOXHbIVA NCUXONOrM4eCKUiA NPOLIECC, B KOTOPbIA BOBNEYEHA BCSA NIMYHOCTb
Cnylwarolero: ero CosHaHve, Bons, NamsaTb, aMoLUun. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanpoTuB, COCTOSHNE aKTUBHOW, HANPSAXEHHON 0eATeNbHOCTU.

CnywaHve y4ebHon nekumn - 310 HeobxoaMMoe, HO HE [OCTATOYHOE YCNOBUE CO3HATENBbHOMO U
MPOYHOro YCBOEHUS 3HaHWIA. Jlekumnio HEOBX0AMMO 3anncaThb - TONbKO TOrAa Nekums cTaHeT
MCTOYHVKOM AN fanbHERWENR CaMoCTOATENbHOM paboThl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | MNpakTnyeckas pabota NPoBOASTCS NoOcne NEKUUii, U HOCSAT pasbscHSAWWIA, oboblatownii n
3aHATUS 3akpennsiownii xapaktep. OHM MOTYT NPOBOAUTLCS HE TONBKO B ayAUTOPUK, HO 1 3a Npenenamu

y4ebHOro 3aBefeHums.

B xone npaktuyeckux paboT CTyaeHTbl BOCMPMHUMAIOT 1 OCMbICIIMBAIOT HOBLIV y4ebHbIn MaTepuar.

MpakTn4yeckmne 3aHATUS HOCST CUCTEMATUYECKUIA XapakTep, PerynsipHo cneays 3a Kaxaow nekumen

UK OBYMSI-TPEMS NEKLIUSIMUA.

MpakTn4yeckne paboTbl BLINMOMHSATCS COrNacHO rpadomky y4ebHOro npouecca 1 caMocToATENbHOM

paboTbl CTYAEHTOB MO OMCLUUMNHAM.

camocTtosi- | CamocTosiTenbHasi paboTta npv U3y4eHMn OUCLUMIMH BKOYaeT:
TenbHas - YTeHVe CTydeHTaMn peKoMeHO0BaHHOM NMTepaTtypbl N YCBOEHME TEOPETUYECKOro Matepuana
paboTa OUCLVMNIVHBI;
- 3HaKOMCTBO C VIHTEpHET-NCTOYHUKaMW;
- NOLArOTOBKY K PasfiMyHbIM DOpMaM KOHTPONS (TECTbl, KOHTPOJbHbIE PaBOTbl, KOMTOKBUYMbI);
- NOLArOTOBKY M HanvcaHve peddepaTtos; - BbIMONHEHNE KOHTPOSbHBIX paboT;
- NOAroTOBKY OTBETOB Ha BOMPOCHI MO PasnuUyHbIM TeMaM OMUCLUUMNIVHBLI B TOA NOCNEen0BaTelbHOCTH, B
KakoWm OHW NpencTaBneHsbl.
MnaHvpoBaHne BpeMeHU, HeobX0OMMOro Ha U3y4YeHne OUCLUMUMNWH, CTYeHTaM fy4le BCero
OCYLWWeCTBNATb BECb CEMECTP, NpeaycMaTpmsas nNpy aToM perynsapHoe noBTopeHne marepuana.
Matepuvan, 3aKOHCNEKTUPOBAaHHbIN Ha NeKUMsX, He0BX0AMMO pPerynspHoO npopabartbiBatb U
OOMONHATbL CBEASHUSAMMN U3 OPYrMX UCTOYHUKOB NNTEPATYPbl, NPeACTaBNEeHHbIX HE TONbKO B
nporpamme AUCLMNANHBI, HO N B NEPUOANYECKUX N3OAHUSIX.
Mpu M3y4eHnn ANCUMNANHBI CHavana HeobXxo4MMO MO KaX 4oV TeMe NPoYMTaTbh PEKOMEHO0BAHHYHO
nnTepaTypy 1 COCTaBUTb KPATKMIA KOHCTMEKT OCHOBHBIX MONIOXEHWA, TEPMUHOB, CBEAEHWi, Tpebytowmx
3anoOMUHAHNS 1 SBNAIOWNXCS OCHOBOMNONarawmmmn B 3TOM TeMe 4N OCBOEHUS NOocnenyowmx Tem
Kypca. [Ins pacwmpeHus 3HaHus no AMCUMNINHE PEKOMEHOYETCA UCNonb3oBaTth VIHTEPHET-pecypChl;
NPOBOLAUTbL MOWNCKM B Pa3fiNyHbIX CUCTEMAX U UCMONb30BaTbh Marepuanbl CanToB, PEKOMEHO0BaHHbIX
npenogasaTenem.

3K3aMeH 1 NMOArOTOBKE K 9K3aMeHy peKOMEHAYETCS BHUMATENbHO U3Y4UTb KOHCMEKTbI NEKLUIA, nnTepaTtypy no
Teme npenMmeTa, JOMONHUTENbHY0 MHADOPMALIMIO U3 MHTEPHET-PECYPCOB 1 y4ebHbIx nocobuii. He
peKkoMeHayeTcs 3ay4mBaTb BECb MaTepuan HausycTb - 3aNOMHUTb, NPeX e BCcero, Heobxoanumo
onpeneneHne NoHATUA U UX OCHOBHbIE MONOXeHUs. IMEHHO B HVX yKa3blBalOTCS NMPU3HAKM,
oTpaxarolme CyWHOCTb AaHHOTO SIBNEHNS U MO3BONSIOWME OTINYMTb OAHHOE MOHSATE 1 SBNIEHUE OT
npyrvx. MNpy 0CBOEHNM OCHOBHOrO MaTepuana HeobxoAMMO MOHATL JIOTVKY U3NI0XEHHOro Matepuana,
CYCTeMaT3NpPOoBaTb apryMeHTbl 1 paKTbl, OCMBICTIUTL T€ UM MHbIe HAYYHbIE NMOHATUS, KaTteropuu. Ha
3a4eTe Heob6X0AMMO 0TBEYaTb TOYHO, SICHO U No Bonpocy. NMoMHUTE, YTO BPeMS! OTBETA OrPaHNYEeHO.
Mpwv BO3HVMKHOBEHMM NOBBLIX HEACHOCTEN B NPOLIECCe NOATrOTOBKM K OTBETY CrieayeT obpaluaTbes ¢
BOMpOCaMM TOMbKO K Npenojasartento.

Mpwn oTBETE HAa 3K3aMeHe HeobXoAMMO: NPOAYMaTh 1 HYETKO U3NOXNUTL MaTepuvan; aaTb onpeaeneHve
OCHOBHBbIX MOHATUIA; AaTb KPaTKOE OnvMcaHue SIBNEHNIA; npuBecTu npuMepsl. OTBET cneayeTt
UNNIOCTPUPOBATb CXEMaM, PUCYHKaMKM 1 rpacprikamm.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
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) ¥ OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY.

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

am PAEKTPOHHBH
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KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

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

npl/l Heobx0aMMOCTHN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMNpUATME UHPopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbI, YO0OHbIe AN pa3nnYHbIX NONb30BaTene;

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

- CO34aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, DOPMUPYEMBIX
OVUCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caaqm oby4atolwmMcst UHBaANUOOM UK NIMLUOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4éTa nnn aK3ameHa, nposoaounMOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuio 04.03.01
"Xvmus" n npodomno NOAroToBKM "HE NPenyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0[.9 CrpoeHne BelyecTa

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

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. UunpenbcoH, B.I'. KeaHToBas xumms. Monekyrnbl, MONEKynspHble CUCTEMbI U TBEpPOble Tena [SNeKTPOHHbIN pecypc] :
yuyebHoe nocobue / B.I'. LinpenbcoH. ? 9nekTpoH. aaH. ? Mockea : Napatenbcteo 'JlabopaTopus 3HaHwit', 2017. ? 522 c.
? Pexum goctyna: https://e.lanbook.com/book/94104
2. Koyenaes, B.. KsaHToBas Teopus: koHcnekT nekumin / B. N. Kovenaes; KasaH. roc. yH-T, ®u3a. goak.-KasaHb:
KasaHckuii rocynapCTBeHHbln yHusepcutet, 2009.; 4. 1. - 99 c.
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3. Aknmoea J1.C. MeTog Y®P-cnekTpockonun 1 ero NpMMeHeHNe B OPraHM4eckom n onanyeckon xmmmm [TekcT:
SNEKTPOHHBI pecypc] : yuebHo-MeToauyeckoe nocobue / J1. C. Aknmosa ; KasaH. goenep. yH-T, XuM. nH-T nm. A. M.
ByTtneposa, Kadh. opraH. xumun .? 9nekTpoHHble faHHble (1 dpain: 0,67 M6) . - (KasaHb : KasaHckuii coeiepanbHblii
yHuBepcuteT, 2015). - 19 c. 3arn. ¢ akpaHa .- [ina 2-ro cemectpa . - Bbix. oaH. opur. ney. nsg.: KasaHb, 2015 . Pexum
[OCTyna: TONbKO ANs CTyAeHTOB 1 coTpyaHukoB KDY: http://libweb.kpfu.ru/ebooks/07-ICH/07_54 000903.pdf.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0[.9 CrpoeHne BelyecTa

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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