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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 n3 12.




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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH aHanM3npoBaTb U MHTEPNPETUPOBATb Pe3y/bTaThl XMMUYECKUX

3KCMNEePUMEHTOB, HABMIOAEHUA N N3MEPEHUIA;

OriK-4 CnocobeH nnaHnpoBaTtb PaboTbl XMMUYECKO HanpasBneHHoCTU, obpabatbiBaTb 1
MHTEPNPETUPOBATL NONYYEHHbIE PEe3yNbTaTbl C MCMONb30BAHWEM TEOPETUYECKMX
3HAHWI N NPaKTUYECKNX HABLIKOB PELleHns MaTeMaTnYeckmx 1 onManyeckmnx aanas:

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbIE MPUHLMbBI CTPOEHNS XMMUHYECKUX HACTUL, BAXHENLWNE XapaKTEPUCTUKN XMMUYECKOM, SNEKTPOHHOM 1
NMPOCTPaHCTBEHHOW CTPYKTYPbl YCTONYMBBIX COEAUHEHNA N MHTEPMEAMATOB B XUMUYECKMX PEAKLUSIX Pa3NNYHbIX
TWMNOB, NPVPOLY MEXMONEKYNSPHBIX B3aMMOLENCTBUIA.

JonxeH ymeTb:

BbISIB/ISITb OCHOBHbIE NMPUHLNMbBI CTPOEHNS XMMUYECKMX YacTL, CBS3b MeX .y PasHbIMU acrnekTamMu XUMUYECcKoW,
3N1EeKTPOHHOM 1 NPOCTPaAHCTBEHHOW CTPYKTYPbl COeANHEHMIA;

OpUeHTMpPOoBaTbLCA B 0C0BEHHOCTSX XMMNYECKOro NOBEAEHUS! PasnMyHbIX TUMOB N KNACCOB XUMNYECKMX COeANHEHUN,
O6yCﬂOBJ’IeHHbIX NX CTpOEeHuneM.

JlonxeH Bnanetb:

HaBblkaMun aHanmMaa 1 YyCTaHOBNEHNS XapakTepa CTPYKTypbl Ha

OCHOBE COBOKYMHOCTW JaHHbIX O OM3NYECKNX N XUMUYECKNX CBOMCTBAX
BELLEeCTBa, NONYyYEHHbIX 9KCNEPUMEHTANTIbHBIMM U TEOPETUYECKMA
mMeTodamu.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
yMETb MCMONb30BaTb CBOW 3HAHUS HA NPaKTUKe

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

[aHHas oucumnnuHa (Moaynb) BkAtodeHa B pasgen "B1.0.16 OucumnnnHel (Moaynn)" OCHOBHOM NpodbeccrnoHanbHom
obpasoBatenbHoii nporpammel 04.03.01 "Xnumuns (He npeaycMOTPEHO)" 1 OTHOCUTCS K 06s13aTeNbHbIM AUCUUMANHAM.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLax ¢ ykasaHmeM Kosim4yecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITEIbHYIO
paboty obyuarowmxcs

Ob6was Tpyn0EMKOCTb OUCLIMIMNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 72 yaca(oB), B TOM yucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 36 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPONS ANCLMMANHBI: 3K3aMeH B 8 ceMecTpe.
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Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / UX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. Victopuyecknii

1. [acnekT.OCHOBbI COBPEMEHHO 8 2 0 0 0
TEOPUN XMMNYECKOrO CTPOEHNS.
Tema 2. SlBneHune
n3omepun.OCHOBHbIE MOHATUS,

2. TEPMVHbI, ONPenENeHNs. 8 2 2 0 0
CTpyKkTypHas naomepus.
Tema 3. NpocTpaHcTBEHHAA

8. CTPYKTYpa CoeanHEeHN. 8 4 4 0 0
Tema 4. SnekTpoHHas CTpykTypa

4. COELVHEHUIA. 8 4 4 0 0
Tema 5. N'eometpus monekyn.Cesasb
NPOCTPaHCTBEHHOW CTPYKTYpPbI U

5. reoMeTpum MONEKYN C 3NEKTPOHHBIM 8 2 4 0 14
CTPOEHUEM.
Tema 6. [NpocTpaHcTBEHHAS U
9NEKTPOHHAs CTPYKTypa

6. "Heknaccuyeckux" CTpykKTyp u 8 2 2 0 0
WNHTEPMeonaTos.
Tema 7. MexmonekynspHble

7. B3aVIMOLENCTBUS. 8 2 2 0 0
Tema 8. SHepreTnyeckue
XapakTepuUCTUKN BELLECTB U

8. COCTaBSAOLMNX UX XUMUYECKNX 8 2 2 0 0
yacTuu.
Tema 9. OnTnyeckme cBoricTea

9. MoKy, 8 2 2 0 10
Tema 10. KonebatenbHble CNEKTPbI,

10. CBSA3b CO CTPYKTYPOW. 8 2 2 0 0
Tema 11. OnekTPOHHbIE CNEKTPHI,

1. CBSA3b CO CTPYKTYPOW. 8 2 2 0 0
Tema 12. SnekTpuryeckne cBorcTea

12. BELLECTBA W CTPOEHMNE ero MONeKy’. 8 2 2 0 0
Tema 13. MarHuTHble cBONCTBA

13.|BewwecTBa 1 CTPOEHME XUMUYECKNX 8 4 4 0 0
yacTuu.
Tema 14. CtpoeHve n peakumMoHHas

14.|cnocoBHOCTb XMNYECKUX 8 4 4 0 12
COeONHEHNI.
Utoro 36 36 0 36

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. UcTopuueckuit acnekr.OCHOBbI COBPEMEHHOW TEOPUN XMMUYECKOrO CTPOEHUSI.

COBpeMeHHble npencrtasneHns o sewecTtee /MaKpOTeHe/ KakK COBOKYMHOCTW 60/bLIOro YACNAXUMUYECKNX YacCTuL, -
MOnekyn, atoMoB, pagnkanos n T.mn. PasnuyHble YPOBHM OpraHn3aunm sewecrtea /CyﬁaTOMHbIIZ, aTOMHbIN,
MOﬂeKyﬂﬂprlm, HaﬂMOﬂeKyHﬂprIM/ n arperatHble COCTOAHNA /F83006p8.3H06, Xwnaokoe, TBep)J,OG/ B NX CBA3WN C BHYTPU- "N
MeXMONeKynapHbIMA B3aNMOOENCTBUSMMN.

Pa3BnTre npenctaBneHuid 0 CTPOEHN MONEKYN M BEWECTBA B PaMKax PasHblX TEOPWIA /KNacCMYeckol Teopum
XUMMYECKOrO CTPOEHUSI, KNACCUYECKON (PN3NKW, KBAHTOBOW MEXAHWKU U KBAHTOBOW XUMUW/, pasHble "S3blkn" 1
CMMBOJIMKA, X 3HAYUMOCTb W MPUrOLHOCTb ANS OMUCAHUS CTPOEHUS! MONIEKYT HA COBPEMEHHOM 3Tane pasBUTUSAXUMUM.

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

CrpaHnua 4 n3 12.
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Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

MoHaTuna "cTpykTypa”, "cTpoeHue", "KoHCTUTYUnS", "reometpus”,
PasnnYHbIX BUAOB XMMUYECKUX YaCTULL.

MepBryHas CTpykTypa (KOHCTUTYLMSA) Kak "onpeaeneHHas nocnenoBareibHOCTb XMMNYECKMX CBA3€El aTOMOB".
PasnuyHble Buabl CTPYKTYPHON N3OMEPUN: N30OMEPUS CKENEeTa; N30MEPUS NONOXEHUS 3aMECTUTENEN, KPaTHbIX CBA3EN U
T.M.; N30MEpPMS, CBA3AHHASA C PA3HOW NPMPOLON (PYHKUMOHANBHBIX FPYNM; BHYTPU- 1 BHEWHecKepHas /MOHN3aunoHHas/
naomepus n 1.n. Taytomepus Kak AMHamMm4yeckas n3omepus.

MeToabl yCTaHOBNEHNS CTPYKTYPbI MONEKY - OU3UYECKME N XUMUYECKNE

Tononorms". OBWHOCTb NPVUHLMMOB CTPOEHNS ANS

Tema 3. MpocTpaHCcTBEHHasi CTPYKTypa Coe AUHEHUN.

Pa3BnTne cTepeoxnMmyeckux npenctasneHuii. dopma monekyn, ux cummeTpus. Xectkue (?ncesnoxectkme?) u
nabunbHble CTPYKTYpPbI.

MNpocTpaHCTBEHHAsA CTPYKTypa MONeKyn KakCcoBOKYNHOCTb "3K" (KOHCTUTYLMSA, KOH(pMrypaums, KoHopMmauus).
eomeTpuyeckas, onTnyeckas, KOHPOPMaLMoHHas nsomepust. MNoHsaTue 06 abBCoNTHON N OTHOCUTENbHO
KOHOUrypaLmmn, SHaHTMOMEPUM U AnacTepeoMepmm, paLeMmnyecknx mogndukaumnsx n mesogpopmax. KoHcpopmaumm un
KOHCPOpMEpbI, NOTEHLMANbHbBIE KPUBbLIE BHYTPEHHErO BPALEHUs!, ABYrPaHHble yribl, 6apbepbl BpaleHns, pasHuua B
SHeprusx Mexay KoHgopmepamm (KOHpopMaLnoHHas aHeprus), addekTnBHbIe KoHgopmMaumu. Kputepum nsomepumn.

HomeHKnaTypa. ®duranyeckne CBOMCTBA N XMMUYECKOE NOBEAEHNE pa3HbIX CTEPEON30OMEPOB.

Tema 4. dneKTpOHHas CTPYKTypa CoeAUHEHUA.

Mprpona XxMmMyYeckor cBs3u, "3apsaaoBoe pacnpeneneHme” kak pesynbTar B3auMHOro BAUSIHUS aTOMOB B XMMUYECKMX
yactuuax apyr Ha npyra, MonekynsipHo-opbutanbHas cTpykTypa.

Knaccundomkaums XuMmnyeckmx cBa3eli C TOUYKM 3peHns xapakTepa SNeKTPOHHbIX B3aUMOAENCTBUIA: ABYX3NEKTPOHHbIE
[BYXUEHTPOBbIE (N10KANN30BaHHbIE) 1 MHOTOLLEHTPOBbIE (4enokanm3oBaHHble) cBa3u. KoopanHaLunoHHas cBa3b.
XapakTepHble 0COBEHHOCTN PasHbIX TUMOB XMMUYECKOI CBSI3M.

"3apspoBoe” pacnpeneneHune. KBaHTOBOXMMUYECKME NpeacTaBieHns 06 3NeKTPOHHbIX 3aCeNeHHOCTSX aTOMOB U
cBsaA3el, appekTUBHbIX 3apsaax Ha atomax (curma-, nu-, CyMMapHbix), nopsakax csasen u 1.n. Juarpammb
pacnpeneneHns aneKTPOHHOW NAOTHOCTW.

MonekynsipHo-opbuTanbHas CTPyKTypa XMMmyeckux coeanHeHuin. OcHoBHble npasuna copmuposarms MO. MpaHuYHble
opbuTany BaxXHENWnx TMNOB OPraHNYeCcKnX, HEOPraHNYECKNX, SNIEMEHTOOPraHNYECKMX, KOOPANHALMOHHbIX
coeanHeHniA. SkcneprMeHTaNbHbIE U pacyeTHbIe 3HaYEeHNS OpBUTANbHBIX SHEPTUIA.

MpYHUMNBI N303NIEKTPOHHOCTY U N30106abHOCTY.

Tema 5. FeomeTpusi Monekyn.Cesiab NPOCTPAHCTBEHHON CTPYKTYPbl M FEOMETPUM MONEKYN C 3NEKTPOHHbIM
CTpOEHMeM.

CunoBoe none Monekynbl. MexsaepHble pacCTosHWSA, BANEHTHbIE U ABYrpaHHble Yribl. TEHOEHUMN B U3MEHEHMNSX
BaNIEHTHbIX YINOB 1 MEXbSLEPHbIX PACCTOSHUIA B MPOCThIX M30CTPYKTYPHBIX MOnekynax. MpubnuxeHHble OLEeHKN
MEXbALEPHBIX PACCTOSHUI HA OCHOBE 3HAYEHMIA KOBANEHTHBIX U BaH-Aep-BaanbCOBbIX PaanMycoB aTOMOB U rpyn.
ToYHble 3HAYEHNS ONIUH CBSA3EN 1 NMOHATUE O re, ro, rZ U T.M. CTPYKTypax.

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

paHchepabenbHOCTh (MePEHOCUMOCTb) CTPYKTYPHbIX NapaMeTpoB. DopMa NPOCTbIX Y CNOXHBLIX MONEKYN, CUMMETPUS.
KoHuenuus oTTankueaHus BaneHTHbIX 3NEKTPOHHbIX Nap U ¢oopMa NpocTbix Monekyn. Auarpammel Yonwa.
Crepeoonpenensiowas ponb rpaHnyHbIX opbrTtanei.

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

Tema 7. MexmMonekynsipHble B3aMMO0eUCTBUSA.

OB6WwHOCTb U3NYECKO MPUPOLBI "BHYTPUMONEKYNSPHBIX" 1 "MEXMONEKYNAPHbIX" B3ANMOLENCTBUN 1 3aKOHOB, NeXalmnx
B OCHOBE 3TWX B3aMOLENCTBUNA.

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

Cneundhnyeckme MexmonekynsipHole B3ammonenctens. Komnnekcol ¢ BOOOPOAHON CBA3bIO (H-KOMNNeKchbl) u ¢
nepeHocom 3apsana (KM3), npupona B3amMmonencTemii, NPoYHOCTb kKomnnekcos. KoHuenunsa XMKO.

AFpeFaTHbIe cocTosiHMS BelecTBa. ConbBaTaLWOHHbIE apdpeKTbl, NPOrHO3NPOBaHNE BINAHNA Cpedbl Ha yCTOIZHMBOCTb
XUMUYECKUX YacTul, donsnyeckne u xXmmnyeckue CBOWCTBA BELWECTB.

Tema 8. SHepremqecxue XapakTepucTuku Bel,ecTs U COCTaBNIAOLLLUX UX XUMUYECKUX YacTul.

MNMonHas saHeprmsa Monekynbl Kak CyMMa KMHETUYECKON3HEPrumn (NOCTynaTenbHOro ABUXEHUS U BPALLEHUS MONEKynbl Kak
Lenoro) 1 NoTeHUnanbHOM SHEPrum, T.e. SHEPrumM BHYTPUMONEKYNSPHbIX B3aNMOLEACTBUIA (3NEKTPOHHONM,
konebaTenbHOW, BHYTPEHHErO BPaWeEHUS, S4€PHO-CMIMHOBBIX, 9NEKTPOHHO-CMMHOBBIX U T.4.) MPY ONMCAHUU MONEKYN B
pamkax Knaccmyeckomn omamku. Bknanbl COCTaBASOWNX B NMOMHYIO SHEPTMIO MONEKYbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuuel "CtpoeHmne BewwecTtsa"; 04.03.01 "Xummus".

PasbueHune 3Heprmm MoJnekysnbl Kak CUCTEMbl N3 A0EP U 3NTIEKTPOHOB B paMKax KBAHTOBOXMMNYECKOI0 ONnncaHmnsa Monekyn
Ha: KNHEeTUYECKYI0 SHEPruo aanep, KNHETUHYECKYO 3HEePruo 3JIEKTPOHOB, NOTEHUMANbHYO 3HEPIruto
ANEKTPOCTATUHECKOro OTTalKMBaHNA A0ep N MEX3NEKTPOHHOIo OTTalIKuBaHNA, NOTEHUMANIbHYO SHEPIrnio NPUTAXEHNA
3NIEKTPOHOB K d4paM.

SHeprus (aHTanbnms) obpasoBaHns MOMEKY U3 NPOCTbIX BEIWECTB. SHeprus 06pa3oBaHnsl MONEKYNbl U3 aTOMOB Kak
CyMMa 3Hepruii, ConocTaBnsiEMbIX OTAENbHBIM CBS35M. CpefHss SHEPTUS CBS3U, SHEPrUs AUCCOoLMALMN CBA3N.
3aKOHOMEPHOCTY B UBMEHEHWSIX SHEPIU CBA3ENA.

Tema 9. OnTUyeckme cBOMCTBa MOMEKY/.

B3aI/IMO,!J,eI7|CTBI/Ie BeuwecTBa C n3ny4eHnem. I'Ipomcxox,ueHme ONTN4YeCKOro MONeKyn4apHoOro cnekTpa v otaenbHble
obrnactu nocnenHero. 3akoHbl NEPEXONOB MEXAY OTAENbHbIMY SHEPreTUHECKMM YPOBHAMM, Npasuna otbopa no
SHEPrW N UHTEHCMBHOCTU, CTPYKTypa CnekTpoB. CBSA3b CNeKTPaNbHbIX XapakTEPUCTUK CO CTPOEHNEM Monekyn (06wwumi
0630p).

Tema 10. Kone6atenbHble CNeKTPbl, CBA3b CO CTPYKTYPOM.

KonebatenbHble cocTosiHUS 1 KonebaTenbHble cnekTpbl. KonebaHns nByXaTOMHOV MONEKy bl B NpUBxXeHun
rapMoHu4eckoro ocumnnsitopa. MNoteHumnan Mopae. KonebaHusi MHOroaToOMHbIX MONEKY - BaNeHTHblE,
nedopmaLmoHHble. HopManbHble konebaHus. XapakTepucTUYHOCTb konebaHwii, rpynnoBble konebaHus.

NHgppakpacHas cnekTpockonus nornolerust. MNpasuna otéopa (MonoxXeHne Nonoc U X UHTEHCUBHOCTD).
Pacwudpposka VIK-cnekTpos no MeTomy Xxapaktepuctnyeckmx 4actot. [MpumeHeHune VIK-cnekTpockonmnm B CTPYKTYPHbIX
nccnenoBaHnax (MaeHTgMKauma PyHKUNMOHANbHbBIX FPYNM 1 OTAENbHbIX CTPYKTYPHbLIX dOParMeHToB, KA4eCTBEHHbIN U
KONNYECTBEHHbIV aHaNIM3 MHOFOKOMMNOHEHTHbIX CMECel, XapakTep 1 CTeneHb KOOPAUHALUN INraHa0B B YCTONYMBbIX
KOMMneKkcax, KOH(POPMALMOHHbI aHann3, N3y4eHrne MeXMONEeKynsapHbIX B3aMOLEACTBUNA 1 T.4.).

Tema 11. OneKTPOHHbIE CNEKTPbIl, CBA3b CO CTPYKTYPON.

ONEeKTPOHHbIE COCTOSHUS U 3NEKTPOHHbIE BOMHOBbIE (PYHKLUMM MONEKYN, NX Knaccugomkaums, CBOWCTBa CUMMETPUN.
Tunbl NEPexonoB Mexay 3NeKTPOHHBIMU COCTOSIHUSIMU (MONEKYNSPHBIMU OPOUTANSMU), X SHEPTS N BEPOSTHOCTD.
CB#3b xapakTeprCTUK 3NEKTPOHHbIX CMEKTPOB CO CTPOEHNEM Monekyn. [posiBneHune B cnekTpax npupoabl
COMPSXEHHbIX PparMeHToB, 3PAEKTOB BHYTPMMOEKYNAPHBLIX 3NEKTPOHHbLIX B3aUMOAENCTBUIA, MPOCTPAHCTBEHHbIX
Gq‘)q‘)eKTOB, KaQ4ECTBEHHbIA N KONUYECTBEHHbIA aHaNM3 MHOrOKOMMOHEHTHbBIX CUCTEM. I/IccneuoaaHme MEXMONEKYNAPHbIX
B3aMMOOENCTBUIA (BOOOPOAHAS CBA3b, KMCNOTHO-OCHOBHOE pPaBHOBECKE, TayTOMEPUs, KOMMNEKChl C MEPEHOCOM
3apsna).

Tema 12. 3ﬂeKTpI/I'-IeCKI/Ie CBOWCTBa BellLeCcTBa U CTPOEHUE ero Monekyn.

OneKTprYeckuii AUNoNbHbI MOMeHT. MonsipHble U HemnonsipHble BelecTea. JedopmaLns MONeKyn BO BHEWWHEM
3IEKTPVNYECKOM nore. VIHAyLMpOoBaHHbIi MOMEHT 1 MONSIPU3YEMOCTb MONEKYSbl. AHU3OTPOMUS MOMSPU3YEMOCTH,
CPELHSIS NMONSIPU3yEMOCTb. DNUMNCOUT, MONSPU3YEMOCTH.

CBs3b MONEKYNSPHbBIX MOCTOSHHbBIX (AMMONBHONO MOMEHTA Y MONSPU3YEMOCTM) C MaKPOCKOMUYECKMU
XapakTepucTrkamm BeWeCTB ( AU3NEKTPNYECKO MPOHNLAEMOCTLIO U NoKasaTeneM NPenoMineHns). YpaBHeHme
Knasuyca-MoccotTu-ebas.

Sq)q:)eKT LIJTapKa M OoLeHKa BeNM4nHbl 1 HanpaBneHnda AnnosibHOro MOMeHTa MoneKkynbl Ha OCHOBaHUW OaHHbIX
MI/IKpOBOI'IHOBOVI CnekTpockonun.

BeKTOpHaﬂ anonTnBHasa cxema pacydeta omnosibHbIX MOMEHTOB HA OCHOBE NMapunanbHbIX MOMEHTOB CcBSA3en 1
CTPYKTYPHbIX rpynn.

JnnonbHbIA MOMEHT 1 CUMMETPUNA MONEKYIbI. JnnonbHbIA MOMEHT 1 naomepus (reOMeTpI/I'-IeCKaFI, n3omepus
NONOXeHn4d, NoBOpOTHAA I/I30MepVIﬂ). JnnonbHbIA MOMEHT 1 9NEKTPOHHbIE 3CpPeKThI 3amecTutenei. JunonsbHbli
MOMEHT N MEXMOJIEKYNISAPHbIE B3aMMOLOENCTBUS.

Tema 13. MarHuTHble CBOMCTBa BeLL,ECTBa U CTPpOeHne xmMmyeckux 4yactumu.

CoCTOSIHNE XMMNYECKUX YacTuWLL B MArHUTHOM none. JuamarHuTHble n napamarHmnTHbole BelecTBa. MarHntHas
nondapusauns. CBa3b MaKp0CKOI'II/ILIeCKOI7I XapakTepucTnkm eeuwecTea - MarHUTHOM NPOHNLAEMOCTHN - C MarHUTHbIMA
cBoncTBamMmn a0ep 1 3NEeKTPOHOB.

MarHuTHble MOMEHTbI AAEP M 3NEeKTPOHOB. 3eEeMaHOBCKME YPOBHU 3HEPrun. YCnoBms SAepHOr0 MarHUTHOMO U
SNEKTPOHHOr0 NapamarHUTHOro (CAMHOBOMO) pe3oHaHca. Xumunyeckunin casur (IMP), ero uHtepnpeTtaums n 3HaveHme ¢
TOYKM 3PEHMUS MONYYEHUS CTPYKTYPHBIX OAHHbIX. DGCPEKTbl BNMXHErO 1 fanbHEro akpaHnposaHus. CAUH-CNUHOBOE
B3aMMOAENCTBME M TOHKAs CTPYKTypa CNEKTPOB S4EPHOr0 MarHUTHOro pesoHaHca. MIHTeHcneHocTv curHanos. Ceasb
napameTpos AMP-cnekTpoB ¢ 0COBEHHOCTSAMYM 3NEKTPOHHOM U NPOCTPAHCTBEHHOWM CTPYKTYPbI MOMNEKYI.

Tema 14. CTpoeHue 1 peakLMOHHasi CNOCOBHOCTb XMMUYECKNX COeAUHEHUM.

MprbnxXeHNs N30NMPOBAHHON MONEKYNbI M aKTUBHOrO KOMM/EKCa Kak NoAXO4bl K XapakTepUCTUKE peakLOHHOM
CNoCcOBHOCTM BEWECTBA HA OCHOBE 3HAHUS CTPOEHUS MONEKYS, BO3MOXHbIX UHTEPMEANATOB U aKTUBHbBIX KOMMIEKCOB.
MporHo3vpoBaHue TUNa peakuun, HanPaBNeHNs 1 NErKOCTY ee NPOoTeKaHusl, Hanbonee BEPOSTHOrO MEXaHN3Ma, XEMO-,
pervno- n ctepeoHarnpasneHHoCTA U T.M. HA OCHOBAHWM "3aps00BOro pacrnpeneneHns”, aHeprum, CUMMETpUN 1 coctasa
rPaHNYHbIX MONEKYNSIPHBIX OpbuTaneli, CTEPEOXMMUYECKIX OCOBEHHOCTEN CTPOEHNS 1 T.4. [TPOrHo3upoBaHme BAUSIHNS
cpelbl. CBS3b CTPYKTYPHbBIX NapamMeTpoB C XapakTepucTrkamm GMONorniyeckon akTMBHOCTM MONEKYIT.

am PAEKTPOHHBH
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

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

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- 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 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMM NeYaTHbIX U3naHni GbNNOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MNepeyeHb OCHOBHOW U NONONHUTENBHOR Y4eOHOM NTEpaTypbl, HEOOXOAUMOI A4/ OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)
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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 ctepeoxmmuio. Matepuansl Xummdeckoro goakynobteta MI'Y, 2012. -
http://www.chem.msu.su/rus/teaching/djadchenko/1.htmi#1

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

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaLmm

nekuumn OCHOBHOIN TEOPETUYECKNIA MaTepuan npeaMeTa faeTcs B Yachl NEKLUMOHHbIX 3aHATUMIA. Ha nekumsx
npenogasarefib CUCTEMATMYECKN N NOCNenoBaTelbHO packpbiBaeT codepXxaHme Hay4yHoM
ONCUMMNUHBI, BBOAMT B KPYr HAy4YHbIX MHTEPECOB, CTaBUT BOMPOCHI ANS uccnenosaHus. Henbss
OrpaHMYNTbLCS PErynsipHbIM NOCELEHEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTN B YCBOEHUN 3HAHUIA,
B DOPMMPOBAHMMN YMEHUIA 1 HABLIKOB NIEXUT B NMocneaytowei camoctositenoHol pabote. CTyneHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CIMCOK KOTOPbIX
npenonasaTenb Ha3blBaeT HA NepPBbIX 3aHATUSAX. [TOMMMO peKkoMeHayeMOon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCUUMANHbBI, B KOTOPOW U3NOXEHbI OCHOBHbIE pasaeribl 1 BOMPOCh! ANs KOHTPONS
3HaHWUN.

Jlekums 3aknanblBaeT OCHOBbI HAayYHbIX 3HAHWUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NMONOXEHNSMMN, C METOOONOINMEN AAHHOM Haykn. Ha nekumm ocylwecTensercs
oblweHne cTyaeHYecKon ayauTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEeHbIMU,
negaroramu, cneumanictamy B onpeneneHHom otpacnum Hayku. Jlekums Bbl3biBaeT aMOLIMOHANbHbIN
OTKNWK cnylwatenei, pasesnBaeT UHTepec 1 NoboBb K Byaywel npodgeccuu. JlekTop ncronbayeT Ha
NeKUUsIX He TOMbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAeT MHOIO LOMNONHUTENbHbBIX CBEOEHIA,
N3N0XEHHbIX B Hay4HbIX paboTax (MOHOrpagousix Unmn cTaTtbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckux Tpynax. CTyoeHT He B COCTOSIHUM ryBoKO OCMbICNINTL BECb NPELCTaBEHHbI B
nekumax Matepuan, He nocewas NeKUNOHHbIX 3aHATUIA. [T03TOMY BaXXHO He NponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUW, NoYnTaTh y4eBHUKN, OTMETUTL ONns cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANPSIXXEHHO, akTMBHO paboTaTb B Te4eHme
Bcero y4ebHoro 3aHsTus. CtapaiTechb He onasablBaTh Ha NEKLWIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnsetca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraeMblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAy4YHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT BbITb pa3nnyHbiMK. VIHorpa npenogaeatenb BolbvpaeT UHOYKTUBHbLIN NYyTb, T.€. BHaYane
nanaraeT KOHKPeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi nyTb 06pa3oBaHNs NOHSATUIA - AeOyKTUBHbBINA: NEKTOP BHaYane onpenenset
Hay4HOe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICAb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekuuun. Obpalarte BHUMaHWe Ha onpeneneHne noHATUiA.
PekomeHayeTcs ons ux yCBOEHMS COCTaBNSATb rnoccapuii (cnoeaps). Bo BpeMs cnywaHns nekumni
[IONXHa 6blTb NCUXONOrMyeckas yCTaHoBKa Ha 3aNOMUHaHWE OCHOBHbLIX uael nekumn. CnywaHune
NEeKUNIA - 3TO CMOXHbIN MCUXO0NOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS NIMYHOCTb
CNywatoLero: ero Co3HaHue, Bonsl, NamaTb, 3MOLMK. DTO He NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHON, HANPSAXEHHON AesATebHOCTH.

CnywaHwue y4ebHol nekuumn - aTo HeobxoAMMoe, HO He OCTaTOYHOE YCNOBME CO3HATENIbHOMO 1
MPOYHOro YCBOEHUS 3HAHWIA. Jlekumnto HeobxoaMMo 3anmcaThb - TONbKO Toraa Nekums ctaHet
NCTOYHWUKOM NSt JanbHenlwein camocToaTeNnbHon paboTbl. KOHCNeKTMpoBaHue nekuumn - aTo CNoXHoe
neno, Tpebytoliee ymeHuin 1 onbiTa. HekoTopble cTapatoTcs 3anucartb NekLmio NOIHOCTbIO, CMOBO B
CNOBO, He BOYMbIBASICb B COAEPXaHWe MaTepuana, onMpaschb TO/IbKO Ha CBOKO namsaTb. CnnowHas
3anMcb BO3MOXHA TOMIbKO B TOM Cflydyae, ecnu npenogasarefib AMKTYeT NeKLUMOHHbIA MaTtepuan. Ho
OVKTOBKa oenaeT N3noxeHne o4HoobpasHbIM 1 YTOMUTENbHBLIM, 1 METOAMKA BbICLEN WKOSbl He
pekoMeHayeT Takoi cnocob nsnoxeHns. CTpemneHne 3anucatb NEKUMIO CMIOBO B CNOBO OTBNeKaeT
cnywartensi ot 060yMbIBaHUS IeKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 0b6ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBIMY WTPUXaMKU, TO 3annucu He MoryT BbiTb
mMartepuanom 4ns NoBTOpeHus. B nanuiwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXe HekoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LLyto TeTpalb 1 cOenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cobo BaxHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

AEKTPOHHBH
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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.
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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;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- 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 ¢ TpeboBaHnsaMm ®IFOC BO n yuyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npodomnto NOAroTOBKU "He NPenyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.16 CtpoeHue BeljecTtsa

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
"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1. PeytoB, O. A. OpraHnyeckas xumus : y4ebHuk : B 4 yactsix / O. A. Peytos, A. 1. Kypu, K. IN. BytuH. - 7-e u3a. - Mockea
: Nabopatopwst 3HaHWiA, [6. T.]. - YacTb 1 - 2017. - 570 c. - ISBN 978-5-00101-506-2. - TeKkCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/94167 (nata obpaweHus: 26.02.2020). - Pexum
LOCTyna: ons aBTopma. MONb30BaTeNei.

2. PeyToB, O. A. OpraHuyeckast xumns : y4ebHuk : B 4 yacTsx / O. A. Peytos, A. J1. Kypu, K. M. ByTuH. - 7-e n3a. - Mockea
: Nabopatopust 3HaHuiA, [6. r.]. - YacTb 2 - 2017. - 626 c. - ISBN 978-5-00101-507-9. - TekCT : 8NeKTPOHHbIN // NaHb :
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/94168 (nata obpaweHus: 26.02.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTtenen.

3. PeyToB, O. A. OpraHuyeckas xumns : y4ebHuk : B 4 yactax / O. A. Peytos, A. I1. Kypu, K. . ByTuH. - 6-e n3a. - Mocksa
: Nabopatopus 3HaHwuiA, [6. r.]. - HacTb 3 - 2017. - 547 c. - ISBN 978-5-00101-508-6. - TekCT : 9NEKTPOHHbIiA // NaHb :
9NeKTPOHHO-bubnmoteyHas cuctema. - URL: https://e.lanbook.com/book/94166 (nata obpaweHns: 26.02.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTenen.

4. PeytoB, O. A. OpraHuyeckas xumuns : yuebHuk : B 4 yactax / O. A. Peytos, A. J1. Kypu, K. M. ByTuH. - 4-e, nag. -
Mockga : JTabopaTtopusi 3HaHuiA, [6. r.]. - Hactb 4 - 2016. - 729 c. - ISBN 978-5-00101-410-2. - TeKCT : 9NEKTPOHHbIA //
NaHb : anekTpoHHO-BbnunoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/84139 (naTa obpaweHusi: 26.02.2020). -
Pexum poctyna: ona asTopums. nonb3oBarteneil.

5. YmyToBa, . A.YuyebHo-MeToamueckoe nocobue no kypcey 'CtpoeHme Bewectsa' / I'. A. UmyTtoBa, A. P. KypbaHranuesa,
M. A. KasbimoBa ; KasaH. roc. yH-T, XuM. nH-T nm. A. M. Bytneposa .- KasaHb : KasaHckuin rocyaapCTBeHHbIN
yHusepcuteT, 2009 .; Y. 1 .- 2009 .- 35 c. - TekcT : anekTpoHHbIN. - URL:
http://kpfu.ru/docs/F1271711730/Structure_substance_2009.pdf (nata obpaiieHus: 26.02.2020). - Pexxunm goctyna:
OTKPbIThINA.

6. CupoTkuH, O. C. 3BoNOUMNS TEOPUN XMMUYECKOTO CTPoeHUs BewecTsa A.M. ByTneposa B yHUTapHYIO TEOPUIO
CTPOEHNS XMMNYECKNX COeaMHEHNI (OCHOBbI eanHomn xummm). / O.C. CupoTtkumH. - Mocksa : HAL UH®PA-M, 2013 - 247c¢.
(HayyHas mbicnb). ISBN 978-5-16-009053-5. - TekcT : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/420415 (nata obpaieHus: 26.02.2020). - Pexxum goctyna : no noanmcke.

JdononHutenbHasa nuTteparypa:

1. UnpenbcoH, B. I'. KBaHToBas xumusi. Monekynbl, MONEKyNnsipHblE CUCTEMBI U TBEpAbIE Tena : y4ebHoe nocobue / B. T
LinpenbcoH. - 4-e nsga. - Mocksa : Jlabopatopusi 3HaHuiA, 2017. - 522 ¢. - ISBN 978-5-00101-502-4. - TekcT :
9NEKTPOHHBIV // JlaHb : anekTpoHHO-6ubnmoTtevHas cuctema. - URL: https://e.lanbook.com/book/94104 (nata obpaluieHuns:
26.02.2020). - Pexunm poctyna: ons asTopma. nonb3osartenen.

2. Kouenaes, b./. KaHToBas Teopus: koHcnekT nekumin / B. . Kouenaes; KasaH. roc. yH-T, ®ua. goak.-KasaHb:
KasaHckuii rocynapCTBeHHblin yHuBepcutet, 2009.; 4. 1. - 99 c.

3. UmyTtoBa, .A. AcnekTbl cBs13M 'CTpOEHMe - peakLMoHHas cnocobHocTb': yiebHoe nocobue / . A. YUmyToBa; KasaH.
(MpwuBonx.) cbepep. yH-T, XuM. nH-T.-Kasarb: [KazaHckuin (Mpusonxckuin) dpenepanbHblii yHnsepcutert], 2010. - 93 c.

4. YmyToBa I' A.YuebHo-meToamnyeckoe nocobue no kypcy 'CtpoeHue Bewectea' / . A. UmyToBa, A. P. KypbaHranvesa,
M. A. KasbiMoBa ; KasaH. roc. yH-T, XuM. nH-T uM. A. M. Bytneposa .- KasaHb : KasaHckuii rocynapCTBeHHbI
yHusepcuteT, 2009 .- ; 21. 4. 1 .- 2009 .- 35 c.

5. Aknmosa J1.C. Metog Y®P-cnekTpockonun n ero NpMMeHeHne B OPraHn4eckom n onsanyeckon Xmmmm:
yuebHo-meToauyeckoe nocobue / J1. C. Aknmosa ; KazaH. oenep. yH-T, XuM. uH-T um. A. M. BytnepoBa, Kadh. opraH.
XUMUW - DNEKTPOHHbIE AaHHble (1 goain: 0,67 M6) . - (KasaHb : KazaHckuii dpenepanbHbiii yHmBepeunTeT, 2015). - 19 ¢. -
3arn. ¢ akpaHa .- [ina 2-ro cemectpa . - Bbix. gaH. opur. ned. n3g.: KasaHb, 2015. - TekcT : anekTpoHHbIi. - URL:
http://libweb.kpfu.ru/ebooks/07-1CH/07_54_000903.pdf (naTta obpaweHus: 26.02.2020). - Pexum goctyna: OTKpbITbIN.
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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

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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