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Mporpamma gucumnnuHbl "KoopanHaumoHHble coeauHeHnsa"; 04.05.01 "dyHoaMeHTanbHas 1 npuknagHas xmMus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "KoopanHaumoHHble coeauHeHnsa"; 04.05.01 "dyHoaMeHTanbHas 1 npuknagHas xmMus".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (Npodpeccop) LdesstoB ®.B. (Kadenpa HeopraHuyeckori
xumun, Xummndeckuin nHetutyT um. A.M. Bytneposa), Fedor.Devyatov@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
KOMMeTeHu npuobpeTtaeMoi KOMNETEeHLUN
OK-7 FOTOBHOCTbIO K CaMOpasBuUTUIO, camopeanmaaumnm, NCnonb30BaHMIO TBOPHYECKOro
noteHumana (OK-7);
OriK-1 CrnocobHOCTbIO BOCMPUHMMATb, Pa3BnBaTh W MCMNONb30BaTb TEOPETUYECKNE OCHOBbI
TPaANLMOHHBIX 1 HOBbIX Pa3fenoB XMMUN NPU peleHnn NpogoecCcuoHanbHbIX 3aaad
(OMK-1);
MNnK-3 BNafeHNeM CUCTEMON oyHOAMEHTANbHbBIX XMMUYECKMX MOHATUIA U METOLO0NOMMYECKUX|

ACNeKToB XMMuu, oopMamun 1 Metogamm Hay4yHoro nosHaHus (MK-3);

MCK-1 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHOMEPHOCTM XUMUYECKOM HayKun 1
ChyHOaMEHTaNbHbIE XMUYECKUE MOHSTUS B MPOJIECCMOHANbHON AeSTeNbHOCTM B
COOTBETCTBMU C BbIOpaHHON creumani3auueii;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
JonxeH 3HaTb:

NOHATNA XM KOOPONHALWMOHHDbIX CoeVHEHW B onncaHnm Pa3nnyHbIX (1)I/I3I/IKO-XI/IMI/I‘-IeCKI/IX CnCTEM (KaTaJ’IMS,
aHannTnyeckasa xmmMung, akonorm4eckme CUCTembl, (*)I/I3I/I‘-IeCKa$I XUMNA pacTBopoOB, BUoOXMNS 1 T.,D,.)

JonxeH ymeTb:

NCMNoJib30BaTb TEOPETMYECKNE 3HAHNSA O NPUPOLE XUMNYECKOM CBA3UN B KOMMIEKCHbIX COEOUHEHUSX, UX
KMHETUYECKUX U TEPMOANHAMNYECKUX CBOMCTBAX, a TakXe 06 1x noBeneHnn B BOOHbIX M HEBOOHbIX pacTeopax;

JlonxeH Bnagetb:

TeopeTnyeCknmn 3HaHnamMm o npupone XUMUYECKOWN CBA3N B KOMMNEKCHbBIX COEANHEHUAX, UX KNHETUYECKUX U
TepMognHaMmnyecknx CBOWCTBAx, a Takxe 06 nx noseneHnn B BOOHbIX N HEBOOHbIX pacTtBopax;

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

,D.eMOHCTpVIpOBaTb TeopeTunyeckme 3HaHUsa o npupone XUMUNYECKOM CBSA3WN B KOMIMNEKCHbBIX CO-€AUHEHUSAX, NX
KWHEeTU4YeCKnx n TepMognHaMmnyeckmnx CBOWCTBaAx, a Takxe 06 1x noBeneHnn B BOJHbIX U HEBOOHbIX pacTeopax;

LEMOHCTPMPOBATb FOTOBHOCTb MPUMEHSITE MOHATUS XMW KOOPAMHALMOHHBLIX CO8ANHEHWNIA B ONMCAHUN Pa3INYHbIX
PU3NKO-XMMUYECKMX CUCTEM (KaTanna, aHanmTn4yeckas XmMMusi, 3Konormieckme CMcTe-Mbl, consmyeckas Xumns
pacTBopoB, buoxumnsa 1 7.4.)

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

Hannas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.B.0B.16 OucumnnnnHbl (Mooynn)" OCHOBHOM NpodbecCcuoHanbHom
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U NpuknagHas xmMust (He NpPeaycMOTPEHO)" U OTHOCUTCS K
AMCLMMNNMHaM no Belbopy.

OcsauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was Tpy[noeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 8 ceMecTpe.
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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 v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucumUnInHbl / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jekunu 3aHATUNA pabortbl
Tema 1. KoopavHaumnoHHas Teopus
1. A.BepHepa. 8 2 0 0 2
Tema 2. OnpepnenexHne
o [KOOPAMHALMOHHOrO COEAMHEHMS Mo 8 > 0 0 5
" |KpecTtoBy-bBepeaunHy. [leHTaTHOCTb
nuranpa. KoopavHauuoHHble ynucna.
Tema 3. Knaccudpmkaums v
3. [HoMeHknaTypa KOMMNEeKCHbIX 8 2 0 0 2
COeLINHEHNIA.
Tema 4. Iaomepus
4. KOOPANHALMOHHbIX COEANHEHUIA. 8 2 0 0 2
Tema 5. Xumnyeckas cBasb B
5. KOOPAMHALIMOHHBIX COEANHEHUSIX. 8 2 0 0 2
Tema 6. Teopum KprcTanInyeckoro
6. Nons U BaneHTHbIX CBA3EN. 8 2 0 0 2
Tema 7. Teopusi nons nuraHaos -
7. |MeTon nenokannaoBaHHbIX 8 2 0 0 2
opbuTanei.
8. Tewma 8. KoopanHaunoHHble 8 > 0 0 >
COEVHEHNS B pacTBOpax.
Tema 9. Pac4yeTbl paBHOBECHbIX
KOHLIEHTpaLMIA KOMMIEKCOB C
9. |ucnonb3oBaHMEM 3aKoHa 8 2 0 0 2
LENCTBYOLWNX MACC 1 YPaBHEHNS
mMartepuanbHoro 6anaHca.
10 Tema 10. dakTopbl, onpegensowmne 8 5 0 0 5
‘lcocTaB 1 yCTOMHYMBOCTL KOMMAEKCOB.
Tema 11. BbnnxHsas v panbHas
11 |conbBaTaums: ocobeHHOCTU ansi 8 o 0 0 5
NMPOHOAOHOPHbIX U anpPOTOHHbBIX
pacTtsopuTenem.
Tema 12. CenektuBHas conbBartaums.
12, KomnnekcoobpasosaHue B GBUHAPHbIX 8 5 0 0 >
BOOHO-OPraHn4Yeckux cpepax.
13.|Tema 13. XenatHblh agpdoekT. 8 2 0 0 2
Tema 14. Kputnyeckas oueHka
14. KOHCTaHT YCTON4YMBOCTN. 8 2 0 0 2
15. Tema 15. CBOI/ICIBa uoHa metanna u 8 o 0 0 5
KOHCTaHTbl YCTOWYMBOCTMW.
16. Tema 16. CBolicTBa [IOHOPHOTO 8 5 0 0 5
aToMa 1 KOHCTaHTbl YCTONYMBOCTH.
Tema 17. Peakuunn KoMnneKcHbIX
17. COeLINHEHNIA. 8 2 0 0 2
Tema 18. Vi3omepun3zauns komnnekca.
18.|OkncnnTenbHO-BOCCTAHOBUTENBHBbIE 8 2 0 0 2
peakumn. TemnnartHblil CMHTES.
Utoro 36 0 0 36

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. KoopavHauunoHHas Teopusi A.BepHepa.
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"naBHas 1 NoboyHas BaneHTHOCTW, KOOPAMHA-LIMOHHBIE CBS3M; KOMMNEKCHbIN MOH; KOMNNEKCO-00pa3oBartenb; nuraHab
(apoeHnbl); BHYTPEHHSS (1-ad KoopAuHALMOHHAs) cahepa; KoopanHALMOHHOE YMCO KoMnnekcoobpasosaTtens.

Tema 2. Onpe.u.eneHMe KOoopAuHaunoHHOro coeauHeHus no erCTOBy-Bepesley. JeHTaTHOCTb NUraHpa.
KOOp,I:I,I/IHaLIMOHHbIe yucna.

OnpeneneHne KOOPAMHAUNOHHOMO coeamHeHns no Kpectosy-bepesnHy. eHTaTHOCTb NMraHaa: MOHO- U1
NoNMOeHTaTHOCTb, KOMMNEKCOHbI. XenaTbl.

KOOp,EI,I/IHaLI,I/IOHHbIe yucna n koopgmnHaunoHHada reoMeTpus.

Tema 3. Knaccucukauma n HoMeHKnatypa KOMMIeKCHbIX COeJUHEHUN.

Knaccugprkaumsi KOMNIekcoB No COCTaBy: MMAPOKCOKOMMIEKChI, UCXOLHbIE KOMMIEKChI, NONNSAOEPHbIE KOMMNEKCHI C
MOHO-, OINrO- W MONMATOMHbIMY NIUraHaaMy, MPOTOHMPOBAHHBLIE KOMMIEKCHI, FETEPONUraHaHbIE, FETEPONONUSAEPHbIE,
retepoBa-neHTHole. Knaccugoukaums no K4, no creneHun okmcneHust komnnekcoobpasosatens, no Buay Av-raHnos, no
TWMY U NPUPOLE XVMUYECKOMN CBA3W, MO SNEKTPOHHOW KOH(MIypaLumm KOMMnekcoobpasosa-Tens.

HomeHKnaTypa: OCHOBHble 1 OOMNONTHUTENbHbIE MONOXEHUA, 0COBEHHOCTM pyCCKOﬂSbI‘-IHOIZ HOMEHKNaTypbl

Tema 4. N3oMepunsa KOOPAUHALMOHHbIX COeAUHEHMIA.
M3oMepurs KOMNNEKCHbIX COEANHEHWIA.

reOMeTpI/I'-IeCKaFI, onTudeckas, rmgparHas, MoHU3auMoHHad, KoopanHaunoHHAsA naomMepus. KOOpJJ,I/IHaLI,I/IOHHaﬂ
nonnMmepus.

Tema 5. XuMnueckasi cBsi3b B KOOpAUHAUMNOHHbIX COeauHeHUsX.
TpeéoBava K TEOpUY XMMNYECKON CBA3N (TepMO,EI,I/IHaMI/IKa, KWHETWUKa, CNeKTpbl, CTEXMOMETPUA, MaFHeTI/ISM).

Teopusi BaneHTHbIX cesizeil, BC (noHOpHO-akLUenTopHasi; aatueHas [-cesiab; rubpuansaums u CTpoeHne; BHYTPU- U
BHelWwHeopbuTtanbHble KC).

Tewma 6. Teopvm KPUCTanIn4yeckoro nons u BafieHTHbIX CBA3€eN.

Teopus kpuctannmndeckoro nons (TKM). Otnuyne ot metoga BC. d-opbutanu B nonsix pasHoin cumMmeTpum
(cdhepuyeckoit, oKTasapuyeckoit, TeTpa-a0pnu4eckoi, keaapaTHoi). dHeprus ctabunmsaunm KpucTaninm4eckM nonem B
dn-koHurypaumsix. JiuraHabl CUbHOro 1 cnaboro nons, CNeKTPOXMMMYeckuin psa nurangos. Pasnuyne B 9CKI
dn-KoHGUrypaumin ons cny4aes cuibHOro 1 cnaboro nonei.

Tema 7. Teopvm nons nuraHaoB - MeTo4 OeNoKain3oBaHHbIX op6mane|7|.

Teopusa nons nuradgos (TM1). TN - MeTOﬁ [lenokanuaoBaHHbIx opbutanei. [narpamma MonekynsipHbix opbutanei
LNs OKTasApuyeckmx KoM-nnekcoB 6e3 1 ¢ U-cBssbiBaHUEM.

OpdekT AHa-Tennepa.

Tema 8. KoopavHaLMOHHbIe COeAUHEHUS B pacTBOpax.

MNepBuyHas n BTopuyHas guccoumaumns. KOHCTaHTbl YCTOWYMBOCTU U HECTOMKOCTU. TepMoamHammnyeckme,
KOHLIEHTPALMOHHbIE U CMelaHHble (BpeHcTeaa) KoHcTaHTbl. Cnocobbl MONyYeHUst TEPMOLNHAMUYECKIX KOHCTAHT.
SkcTpanonsauus no ypasHeHuio Jesuc-Bacunbesa.

Tema 9. PacueTbl paBHOBECHbIX KOHL,EHTPAaLMI KOMM/IEKCOB C MCMO/NIb30BaHUEM 3aKOHa OeMCTBYHOLLUX MacC U
ypaBHeHusi MaTepuanbHoro 6anaHca.

PacueTbl paBHOBECHbIX KOHLLeHTpaLLIAIZ KOMMMeKcoB C NCMNO/Mb30BaHMEM KOHCTAHT o6pasoBaH|/|9|: 3akKOH QGMCTByDMMX
MaccC 1 ypaBHeHMe MmatepunanbHOro 6anaHca. PacyeT nonei HakonneHus pasnuyHbIX oopM nuraHaa, LeHTpanbHOro
MOHa, KOMMNEKCOoB. HMXHMiA 1 BerHVII7| npemnenbl BENMNYNHbI KOHCTaHTbI YCTOIZHMBOCTM.

Tema 10. dakTOpbI, ONpenensioLwme coctaB U YCTOAUMBOCTb KOMIIEKCOB.

Conbeataums n komnnekcoobpasoBaHue. COOTHOLWEHNE SHEPrM CONbBATALIMU N M3MEHEHNS aHeprum Mnbbea (mnu
SHTanbNuUM) B xole KoMnnek-coobpasosaHms. CBoMCTBA pacTBOpUTENEit (MPOTO-HOAOHOPHOCTL U
NPOTOHOAKLLETOPHOCTb, aNPOTOH-HOCTb, MOASPHOCTb, WKanbl LOHOPHOCTY U aKLen-TOPHOCTU) U OCOBEHHOCTM
conbBataumm. ConbBaTa-LUms 1 TUMbl MEXYACTUYHbIX B3AMMOAENCTBUI (Cne-Lntnyeckue - OHOPHO-aKLENTOPHOE U
H-cBsi3b, Hecneunguyeckme - NOH-MOHHOE, MOH-AMMNONLHOE, AUMNOMb-AUNONbHOE, MOH-HABEAEHHDBIA OUMNONb,
LN-NOMb-HaBeAEHHbIA ANNOMb, ANCNEPCUOHHOE).

Tema 11. BAnXHAA U panbHASA conbBaTauusi: ocob6eHHOCTU ans MPOHOO0HOPHbIX U anpPOTOHHbIX pacTBOpUTENEN.

BnunxHsas u nanbHsAs conbBaTtauusi: 0co6EeHHOCTY ONs NPOHOOO0HOPHbIX N anPOTOHHbIX paCTBOpVITe-ﬂeVI.
TepMO,D,VIHaMVI‘-IeCKVIVI N KMHETUYECKUiA acnekTbl conbBaTaummn. KuHetnyeckm nabunbHelie u NHEpPTHble
KOMI'U'IeKCOO6pa3OBaTeJ'IVI. Teopmsl CamownoBa: NONOXUTENbHO 1 oTpmuatTenbHO CONbBATUPOBAHHDbIE NOHDI.
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Tema 12. CenekTuBHas conbBaTaums. KOMI'IJ'IeKCOOGPaSOBaHVIe B 6I/|HaprIX BOAHO-OpraHU4eCKux cpepnax.

CenekTnBHas conbeartauus. KomnneKcoo6pasoBaHV|e B 6VIHaprIX BOOHO-OpraHnyeckunx cpepgax: nogxon, OCHOBAaHHbI
Ha pacCMOTPEHUM CONbBATHOIro COCTOAHMA BCEX Y4aCT-HUKOB paBHOBECUA, TEpMOOMHaAMKE nepeHoca 4actul,
BbloeneHnn sknagos TeXVIOMeTpVIHeCKOVI n HeCTeXVIOMeTpI/I‘-IeCKOVI conbBataunn.

Tema 13. XenartHbin adodpekT.

XenaTHblin adpdekT. DHTPOMNUIAHBIA oakTop Kak npocTenwee 06 bsCHeHVe XenaTHOro agodpekTa. BeposTHOCTHBI
goakTop. ACMMMETpUsi CTaHAaPT-HOrO COCTOSIHUS U XenaTHbIN adpdeKT. DHTPONMS CBOOOOHOrO BpalWeHUs iuraHaa.
OCHOBHOCTb JOHOPHbIX LEHTPOB Y MOHO- U MONNOEHTATHbIX TraH40B-aHaAN0roB. SHTANbANS COMbBaTaLMM MOHO- 1
NONUAEHTATHBIX NMMraHO0B-aHANOroB. Xenarbl C PasnnyHbiM PA3MEPOM 1 KOIMYECTBOM LIMKIOB - CPaBHEHUE
YCTOM4YMBOCTW.

Tema 14. KpVITVI'-IeCKaﬂ OLeHKa KOHCTaHT YCTOMYUBOCTU.

Kputuyeckas oueHka KOHCTaHT YCTONYMBOCTU. BnnsiHne BHEIWHUX (hakTOPOB: MOHHOW CUNbl U MOHHOM cpeabl,
Temneparypbl (METOL TemMrnepaTypHbIX KO3POULINEHTOB, KaNopuMeTpusl, TEeNI0EMKOCTb), AaBEHNS (NapLunanbHble
MONsipHbIe 06 be-Mbl).

Tema 15. CBoiicTBa MOHa MeTanna U KOHCTaHTbl YCTOWYUBOCTM.

CBoiicTBa MoHa MeTanna v KOHCTaHTbl YCTONYMBOCTM. VIOHHBIN paanyc, NOHHbIA NOTEHUMAN, MOHN3AUWOHHbIV NoTeHUnan
(ypaBHeHve BaH NaHTeneiiMoH BaH OkKa), 3NeKTpooTpuLaTenbHOCTb, 9NEKTPOHHAS KOHGUrypauus (psag
WpeuHra-Yunbsimca).

Tema 16. CBocTBa LOHOPHOrO aTOMa U KOHCTaHTbl YCTOMYMBOCTU.

CBoricTBa AOHOPHOMO aToMa U KOHCTaHTbl YCTOMYMBOCTU. KOoppensaums KOHCTaHT YCTOMYMBO-CTUM KOMMAEKCOB M KOHCTaHT
NPOTOHUPOBaHNS NN-raHaoB. "XXecTKOCTb" 1 "MArkoCTb" JOHOPHOro atoma.

Tema 17. Peakuun KOMnieKCHbIX COeAUHEHUN.

an/ICOG,D.VIHeHI/Ie, 3aMelleHne nnu oTwenneHne nuraHga. Peakuum cBA3aHHOrO nuraHga, TeMnNaTtHbIn cuHTe3. Peakunn
obMeHa nmraHnoBs, KNHeTn4yeckas nabunbHOCTb (VIHepTHOCTb) KOMIMIEKCHbIX COEANHEHWIA.

Tema 18. U3omepusauus komnnekca. OKMCNUTENbHO-BOCCTAaHOBUTE/IbHbIE peakLuun. TeMnnaTHbI CUHTE3.

N3omepuzauns komnnekca. OKMCINTENbHO-BOCCTAHOBUTENBHBIE PEaKLUM (MEXMONEKYNSPHbIE N POTOXUMUYECKME).
CBA3b pefoKc-NoTeHLMana ¢ yCToN4MBOCTbIO KOMMIEKCOB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOSITeNbHON paboThl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

CamocTositenbHas pabota obyyarowmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcToSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYto paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT v
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAT 3a8aHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABLIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowWmXcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTebHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNS 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonxXxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvmninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNANHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B dpoHIe oueHOYHbIX CPeacTB COAEePXUTCS cneayiolas UHgpopMauums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

1.06pasoBatenbHble pecypcbl YpdY - http://media.ls.urfu.ru/chemistry/
2.9neKkTpoHHbIe pecypcbl HCTUTYTa xummmn pactesopos PAH - hitp://www.isc-ras.ru/old-site/elib_index.htm

3.Chemnet Poccus ? xumuyeckme Hayka 1 obpasoBaHue B Poccun: noptan doyH-aameHTanbHoro xum.obpasosanus, MY
- http://www.chem.msu.ru/rus

4.06pazoBatenbHblli mopTan no xumum - http://www.alhimik.ru/compl_soed/gl_1.htm

5.06pasoBatenbHblit mopTan no xuMum - http://www.chemiemania.ru/chemie-99.htmi

6.06pasoBarenbHbIi mopTtan no xumum - http://www.xumuk.ru/encyklopedia/2123.html

7.9neKTpoHHas Konnekums cnaiinos kK obpasoBatesibHbIM KypcaM - http://www.slideshare.net/zaharov/1-4-16152662

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

Lenbto camocTosTenbHo paboThl CTYLEHTOB SBNSETCS OBNaAeHNe OyHAAMEHTaNbHbIMW 3HAHUSAMU,
NPOgECCHOHANBHBIMU YMEHWUSMU 1 HaBblKaMU LeATENbHOCTU MO NPOGIULD, OMbITOM TBOPYECKOW, NCCNEL0BaTENbCKON
nesatenbHocTu. CamocTosiTenbHas pabota CTyieHTOB CMOCOBCTBYET Pa3BUTUIO CAMOCTOSTENBHOCTH, OTBETCTBEHHOCTY U
OpraH130BaHHOCTU, TBOPYECKOro NoaxoAa K pelweHuto npobnem y4ebHoro u npopeccrnoHanbHOro YPOBHS.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBNIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJloUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpamMMme OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolye KOMMOHEHTbI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

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

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no crneumanbHoctu: 04.05.01
"®dyHpaMeHTanbHasa 1 npuknagHas xumus" 1 cneynanmsaumm "He NpeayCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B. 16 KoopAanHaumnoHHbIEe COeANHEHNS

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: 2016

OcHoBHas nuTeparypa:

1.AxmeToB H.C. Obwas 1 HeopraHuyeckas XumMusi [9nekTpoHHbIl pecypc] : y4ebHuk. ? AnekTpoH. faH. ? Cl6. : NaHb,
2014. ? 744 c. ? Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=50684

2. l'enbgoman M.U., FOcTpaTos B.IN. HeopraHnyeckas xmmus. [OnekTpoHHbIl pecypc] - 2-e n3g. - CaxkT-MNeTepbypr:
Nanb, 2009. - 528 c.

Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

3. Komnnekcbl Metannos : y4uebHoe nocobue Ans NeKUMOHHOrO Kypca "XMMmns KOMANEKCHbIX coeanHeHnin'. KasaHb :
[KasaHckuin yHuBepcuTteT], 2014 . - 97 c.

JononHutenbHasa nuteparypa:
1. Kucenes H0.M., obpbiHMHa H.A. XMus KoopAnHALMOHHBIX coeauHeHuii . M.: uag-eo 'Akapemuns’, 2007. - 352 c.

2. Tpetbskos tO.[. Heopranuyeckas xummns. Xumnsa anemeHtos . T. 1/ (0. 0.Tpetbskos, J1.M.MapTbiHEHKO,
A.H.I'puropbes, A.H0.LUnsagase. - M.: iag-so MI'Y, VKL, 'AkapnemkHura’, 2007. - 537 c.

3. HeopraHunueckas xumusi: B 3 T.: yueb. onsi cTyieHTOB By30B, obOyyatowmxcst no HanpaeneHunto 510500 Xumust' n
cneumanbHoct 011000 'Xumm / [A. A. Opoanos, tO. [. TpeTtbsakos]; noa. pen. tO. [. TpeTbsikoBa.Mocksa: Akanemus,
2004- T.1: Pn3NKo-XMMMYeCKme 0CHOBbI HeopraHudeckon xumun. 2004. - 233c.

4. bepotos M.A. ApepHbli MArHUTHBIA PE30HAHC B HEOPraHNYeCcKon 1 KOOPANHALMOHHON XxuMnn. Pacteopsbl 1
XNOKOCTU[ONEKTPOHHbIA pecypc). - M.: dusmartnut, 2010. - 384 c.

Pexum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B. 16 KoopAanHaumnoHHbIEe COeANHEHNS

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 obpasosatenbHoi nporpamme: 2016

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.
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