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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

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 15.




Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

Mporpammy oucumnnuHel paspaboTan(a)(u) ooueHT, K.H. (aoueHT) boiukoea T.M. (Kadenpa HeopraHM4eckoi Xumnu,
Xumnyeckuin nHCTUTYT UM. A.M. Bytneposa), Tamara.Bychkova@kpfu.ru ; goueHT, K.H. (ZoueHT) KypbaHranmesa A.P.
(kadpenpa opraHN4eckon 1 MeaNLUHCKON XMW, XUMU4ecknii MHCTUTYT M. A.M. Bytneposa), almira99@mail.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
Orik-2 CNOCOBHOCTbIO NCMONBb30BATL 3KOMOMMHYECKYIO rPaMOTHOCTb 1 6a30Bble 3HAHUS B

o06nacTv onU3nKm, XMMnUK, Hayk o 3emne n B1UoNorMmM B XM3HEHHBIX CUTYaLLUSIX;
NPOrHo3upoBaTb NOCNEACTBUS CBOEN NPOECCUOHANBHON NESTENbHOCTU, HECTH
OTBETCTBEHHOCTb 32 CBOM PELIEHUS

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

- NMOHVMATb OCHOBHBIE 3aKOHbI XMMUW 11 UX 3HAYEHWE, POSIb XMMUYECKMX INEMEHTOB B HONOrMYECKMX NPOLECCaXx.
06wue 3aKOHOMEPHOCTW NPOTEKAHNS XMUYECKUX PeakLnii B pacTBopax 1 TBEpLOV ¢pase, OCHOBbI XMMNYECKON
TEPMOOUHAMUKN U KUHETUKM;

JonxeH ymeTb:

- obnagatb TEOPETUYECKMMMN 3HAHMSIMM O CTPOEHMI aTOMOB BELWEeCTBa, NPUPOAE XMMUYECKON CBSI3MW, NEPMOANYECKOM
3aKOHEe, N3MEHEHNSIX CBOMCTB 3/1IEMEHTOB Me-puoanNYecKon CUCTEMBI, OCHOBAX TEPMOOMHAMMKN, KNHETUKI, MPOLLECCOB
B pac-TBOpax, CTPOEHUN KOMMIEKCHbIX COeONHEHWIA;

JonxeH Bnanetb:

- OpMEeHTnpoBaTbCA B OCHOBHbIX MOHATUAX XUMUN, CBOWCTBax 9/IEMEHTOB- HEMETA/IOB 1 MeTaI0B rpynn
I'IepI/IO,D,I/I‘-IeCKOVI CUCTEMBI U X BLMONOrMYecKor ponu;

- npmo6pecw| HaBbIKM COCTaBneHnsa XMMn4eCckKmnx ypaBHeHVII7I, peweHnsa 3anay, 06'bSICHEHUSI CBOMCTB 3/IEMEHTOB U 1X
COefNHEHNN HA OCHOBE 3aKOHOB XUMUN, npoBoOONTb XUMUNYECKNE 3KCNEepUMEHTbI 1 06 BbACHATD npouncxoasdwne
ABNeHns.

JonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:

- BnapgeHne 0CHOBHbIMM 3aKOHaMK obLiei XUMUN, TOTOBHOCTb UHTEpnpennpoBaTtb 3aKOHOMEPHOCTN B NBMEHEHUN
CBOWCTB 3N1EMEHTOB B CBS3U C UX 3NNIEKTPOHHbIM CTPOEHMEM (nonoermeM B HepMO,ﬂ,MHeCKOVI CI/ICTeMe).
nporHo3npoeartb CBOWCTBA BELWECTB Ha npumMepe OOHOTUMHbIX COeOVIHEHWIA, CNocobHOCTb aHannmanpoeartb
pe-3ynbTaTtbl 3KCNepuMeHTa n nenatb 060CHOBaHHbIE NPOrHoOCTN4eCkKme BbiBOLbl.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "b1.6.3 JucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHASbHOW
obpaszoBatenbHoi nporpammel 06.03.01 "Bronorus (He NpenycMoOTPeHo)" 1 0THOCUTCS K 6a30Bol
(obwenpodreccroHanbHo) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTtakTHasi paboTa - 104 yaca(oB), B TOM yucne nekumm - 34 yaca(oB), npakTuyeckune 3aHsTus - 0 Yyaca(os),
nabopaTtopHble paboTbl - 70 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 58 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBIL: 3K3aMeH B 1 CEMECTpe; 3K3aMeH BO 2 CEMECTpE.
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocTtosaTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHAaATUSA paboTbl

Tema 1. OCHOBHbIE MOHATUSA U
1. |3akoHbl xuMumn. OCHOBHbIE Knacchl 1 2 0 6 2
HeopraHn4yecknx coegHeHnn.

Tema 2. CTpoeHune aToma.

> lMepuopunyeckmnin 3akoH MeHaeneesa 1 5 0 0 5
" |v nepuoaunyeckas cuctema

XVIMUYECKUNX 3NIEMEHTOB.

Tema 3. Meton MonekynsipHbIX
3. opbutaneir (MO). 1 2 0 0 2
Tema 4. TepMoanHammka XMMUYECKMNX
npoeccos. [NepBbii 3aKOH
4. [TepmoaunHammkm. 3akoH Mecca. 1 2 0 0 2
BTopoii 3aKoH TepMoaNHaMMKW.

Tema 5. XuMmunyeckas knHetmka u
pasHoBecue. CKOPOCTb XMMNYECKUX
5. [peakumnii. MONEKYNSPHOCTb U 1 2 0 6 2
nopsgok peakumn. Obpatumble
npoueccsl. MpuHumn Jle- Warense

Tema 6. PacTBopbl HE3NEKTPONNTOB.

6 PacTteopbl anekTponutos. Bopa kak 1 > 0 6 5
" |pacTBopuTENb. BOOOPOLHbLIN 1

rMMOPOKCUNbHbBINA nokasartenu.

Tema 7. T'moponns conei. CteneHb un
/. KOHCTaHTa rugponunsa. 1 2 0 6 2

Tema 8. OCHOBbI 3NEKTPOXUMUNA.
8. |OKncnnTenbHO-BOCCTAHOBUTENbHbIE 1 2 0 6 2
(penokc) noteHumansi.

Tema 9. KoMnnekcHble coeanHeHus.
9 OnucaHne XMMN4eckol CBs3un B ” > 0 6 5

" |KOMNIEKCHbIX COEAMHEHNSX (METOL
BaNEHTHbIXA CBA3EN).

Tema 10. NMpenmet opraHnyeckom
xumumn. CTpoeHne opraHnyeckmx
WHEHWIA. TUnbl XMMUYECKNX

10.[cocAMHe ec 2 2 0 4 4
CBS3€el B OpraHnyeckmx

coeauHeHnsx. HacblweHHbie

yrnesogopobl (ankaHbl).

Tema 11. STuneHoBble yrnesoaopOLb

11 (ankeHbl). Yrnesonopoapl C AByMS 5 > 0 4 4
‘|nBOMHBLIMK CBSA3SAMM (ankagueHsbl).

Tema 12. AueTuneHoBble

yrnesogopoabl (ankuHbl).
12. Linknuyeckme yrnesonopodpl 2 2 0 4 6
(umknoankaHbl).
Tema 13. Apomartunyeckne
13. Yrnesofopoabl (apeHbl). 2 2 0 4 4
14 Tema 14. ManoreHnponsBoaHbIE 5 > 0 6 6

‘lyrnesonoponos. CnpTbl. AMUHBI.

15 Tema 15. Kapb60oHubHble
‘lcoennHeHus.

CrpaHnua 4 n3 15.




Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUS paboTbl
Tema 16. KapboHoBble KUCOTbI.
16.|OkcrkapboHOBbIE KUCNOTHI. 2 2 0 4 6
AMUHOKMNCNOTHI.
Tema 17. Yrnesogbl. MoHO-, on- 1
17. nonncaxapwuabl. 2 2 0 4 6
Utoro 34 0 70 58

4.2 CopepXxaHue AUCLMNIUHBI (MOAyNs)
Tema 1. OCHOBHbIE MOHATUS U 3aKOHbI XUMUU. OCHOBHbIE K/1acCbl HEOpraHU4YeCcKMx coeauHeHun.

3aKoH COXpaHeHWs Macchl U sHeprumn. ATOMbI U MONEKY b, UX Maccbl. Monb, MOnspHas Macca. 3akOH NOCTOSHCTBA
cocTaBa, CoeMHEHNS NepeEMEHHOro cocTaea. ["asosble 3akoHbl: ['ein-Ilioccaka, boring-MapuoTta, Asoragpo,
06beaVHeHHbI ra3oBblii 3aKoH. MapuunanbHble 0aBneHNs ra3os. OKBUBANEHTHbIE MACChl, 3aKOH 9KBUBANEHTOB - 2 yaca.
OCHOBHblE KNacChl HEOPraHNYeCcKNxX CoeaNHEHWA: OKCUabl, TMAPOKCUAbBI, KNCNOThI, CpeaHue, KACNble U OCHOBHbIE COMW,
MX CBOWCTBA, NonyyYeHne n HoOMeHknaTypa- 2 yaca.

Tema 2. CTpOEHVIe aroma. ﬂepuo.uw-lecmﬁ 3akoH MeHpeneeBa u nepunoguyeckasi cnctema XuMmm4eCKux
9J/IeMEeHTOB.

lMnaHeTapHaa momens atoma. [octynatbl Bopa. BonHOBOM xapakTep OBUXEHMS anekTpoHa. KBaHToBbIE Yncna,
9NeKTPOoHHble opbuTtann. 3anpet Maynu. MNpasunno XyHoa. AgpdekTbl NPOHNKHOBEHUS! U 3KPaHUPOBAHMWS! 3NEKTPOHOB.
KonnyectBo a1ekTPOHOB Ha YPOBHSX M NOAYPOBHSX, NOCNEA0BATENbHOCTb 3arnONHEHNS UX anekTpoHamu. [Npasunna
Kneukosckoro. [poBasnbl 9neKTPOHOB- 2 Yyaca.

Tema 3. Metopn, monekynsipHbix op6uranein (MO).

CoBpeMeHHble NpeacTaBneHnst 0 CTPOeHMN atoma. 3anofiHEHNE SNEKTPOHAMUN SHEPreTUYEeCKMX YPOBHEN 1 NOAYPOBHEN
atoma. /IameHeHune CBOMCTB aTOMOB MO Nepuodam u rpynnam. (2 4yaca). Metoq BaneHTHbIX CBA3EW METOL MONEKYNSPHbIX
opbuTtaneii. MexmonekynsipHoe B3aumonencTeme (cunel BaH-nep-Baanbca). BogoponHas ceasb. Metannnyeckas
CBS3b. TBEpAble BELWECTBA C MONEKYNSAPHOW, aTOMHOW, MOHHOM, METANNMNYECKON KPUCTANNNYECKOW PEeWeTKOn, Ux
CBOWCTBa- 2 yaca.

Tema 4. TepMoanHaMMKa XMMU4eCckux rnpoueccos. lNepBblil 3aKOH TepMoaMHaMUKKU. 3akoH Mecca. Btopow 3akoH
TepMoAvHaMUKM.

OCHOBHbIe MOHSATUSA: cUcTeMa, dhasa, KOMMOHEHT, NapameTp, dyHKUKMS. [NepBblii 3aKOH TepMOAMHAMMKIN. BHYTpeHHSIS
3HEpPrus, sHTanbnus, Ux M3MeHeHNe B pa3nnyHblx npoueccax. 3akoHbl [fecca n JlaByasbe-Jlannaca. CtaHOapTHble
aHTanbnun obpasoBaHust coeauHeHNA. AHTanbNMs pacTBopeHus. isobapHo-nsotepmmnyeckuin noteHuman (ceoboaHas
aHeprusi M'mb6ca). SHTPONNS Kak Mepa BEPOSITHOCTU COCTOSIHUS CUCTEMbI. YCNOBMS CaMOMPON3BO/IbHOr0 NpoTeKaHus
npouecco. OcobeHHOCTN TEPMOOVHAMUKIA XUBbIX OpraHn3MoB- 2 Yaca.

Tema 5. XuMnuyeckasi KWNHeTUKa u paBHoBecue. CKOPOCTb XMUMUYECKUX peakLiMil. MONEeKYNsiPHOCTb U NOpSAoK
peakuun. O6patumble npoueccol. MpuHuun Jle- Latense

CKOpOCTb XMMMYECKOW peakumm. AKTUBHbIE MONEKYNbI, 3HEPrusa akTneaumn. BnusaHrne Temnepatypbl Ha CKOPOCTb
peakuun (Npasuno BaHT-INoddpa). 3akoH feincTBns Macc, KOHCTaHTa CKOPOCTY peakumm, MONeKYNSapHOCTb U NOPSAoK
peakunn. Katanma roMoreHHblin, reteporeHHbIi, qoepMeHTaTMBHbIR. LienHole peakuumn. doToxnMmuyeckme, ConpsikXeHHble,
konebatenbHble peakumun. ObpaTtumble peakuun. KoOHCTaHTa XMMMYECKOro PABHOBECWS 151 FOMOMEHHBIX U reTePOreHHbIX
cucTteM. CBA3b KOHCTaHTLI PaBHOBECUS C aHepruei Mnbbca. BnnsHme pasnnyHbix 0akTOpoB HA XUMUYECKOE
pasHoBecwue, npuHuun Jle Warenbe-bpayHa- 2 yaca.

Tema 6. PacTBOpbl HeanekTponutos. PacTBopbl aneKTponuToB. Boaa Kak pactsoputens. BonopoaHbin n
rMaopoKCUNbHBIN NoKa3arenu.

PacTBopbl MCTUHHBIE 1 KONNonaHble. CNocobbl BbIpaXeHNs COAepXaHUs pacTBOPEHHOrO BeLleCcTBa B pacTBope
(KOHUEeHTpauus pacTeopa): MaccoBble 40/W, MOJIbHblEe OONN, MONSAPHAs KOHLEHTpaUNs, 9KBUBANEHTHAs KOHUEHTpauus
(HOpManbHOCTb), MONSANBHOCTL, MONbHAsA [ons. PacTBopbl naeanbHble 1 peanbHble. PACTBOPUMOCTb rasoBs, XUAKOCTEN U
TBEPObIX BEWECTB, €€ 3aBMCMMOCTb OT TEMNEPATypbl U AaBNEeHWS. DHTaNbNns pacTeopexmns. moparauns
(conbBaraums). OcMoc, ocMOTNYECKOe AaBneHue, 3akoH BanT-INodbdpa. N3oToHmYeckme, runep- 1 runoToHMYeckue
pacTsopbl. [laBneHne napa pactsoputens Han pacTBOPOM, TeMnepaTtypbl KUNEHWS 1 3aMep3aHns pacTBOPOB, 3aKOHbI
Payns. MI3oToHNYecKkuin KoaghpuumneHT- 2 yaca

Tema 7. T'mpponus conen. CteneHb U KOHCTaHTa ruaponuaa.
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

IOuccoumnauns Boabl. loHHoe npousseneHne Boabl. [uccounanms B pactBope cnabblx 3NeKTponnToB (KUCNOT,
ocHoBaHwin). CTyneH4aTas guccoumauus cnabbix anekTponnToB. CTyneH4aTbie u 0bwas KoHCTaHTa auccoumaumu.
3akoH pasbasneHus OcTteanbga. CteneHb auccoumaumn. BoaopoaHbii v ruipokcunbHbIA nokasarenu. Mmaponus
coneit. Obpatumblil 1 HeobpaTuMbIi rnaponus conein. CTeneHb U KOHCTaHTa rMaponMaa.

Tema 8. OcHOBbI 3N1eKTPOXUMMU. OKUCIUTENBHO-BOCCTAHOBUTENbHbIE (PeAOKC) NOTeHUManbl.

OKnCNMTEeNbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. V306paxeHne oKnC-nnTeNbHO-BOCCTAHOBUTENbHBIX (PEO0KC-) CUCTEM
METOLOM MoJypeakuuin (HacTHbIX peakuuii). OKMCIUTENbHO-BOCCTaHOBUTENbHBIV (PEOOoKC-) NOTeHLMan Kak
KONMYEeCTBEHHAs XapakTepucTiKa peaokc-cucTeMel. YpaBHeHe HepHeta. CTaHaapTHblE peaokc-noTeHumuanbl 1
cnocobbl 1x onpeneneHnsl. BooopoaHbiil anekTpoa. NeKTPOXUMMUHYECKUIA PSiA HANPSXXEeHUI METannoB. 3aBUCUMOCTb
BE/MYMHBI PELOKC-NOTEHLMANa CUCTEMbI OT KOHLIEHTpauUMmn MOHOB, TemnepaTtypsbl, pH, komnnekcoobpasoBaHus B
pacTBope. Penokc-noTeHumanbl 1 oLeHKa HanpasneHus U NMOHOTbI MPOTEKAHNS OKUCIIMTENBHO-BOCCTAHOBUTENbHbIX
peakuuii. 3aBMCUMOCTb MEX Iy BENMYMHAMW PELOKC-MOTEHLIMANOB CUCTEM U U3MeHeHueM aHeprn Mmbbea.

OKMCNNTENbHO-BOCCTAHOBUTENBHbBIE MPOLECCHI C YHaCTUEM 3NEKTPUYECKOrO TOKA. DNEKTPUHECKUI TOK KakK CUMbHENWNIA
OKMCHISIOWMIA 1 BOCCTAHABNMBAKOWNIA areHT. VIHepTHbIE 1 aKTUBHbIE 9NeKTPoLbl. CXeMbI MPOLLECCOB HA 3NeKTpoaax npu
3MEeKTPONN3e pacnnaBoB 1 BOLHbIX PACTBOPOB.

Tema 9. KomnnekcHble coegmnHeHusi. OnMcaHne XMMUYeCKOW CBSI3N B KOMIMMEKCHbIX coe AUHEHUSNX (MeTon,
BaNleHTHbIXW CBA3en).

BaxHeiiwme noHatus. MonoxeHnsi Teopun BepHepa. LieHTpanbHbIli aToM, BHEWHSS U BHYTPEHHSAS capepb,
KOOPAMHALIMOHHOE YMCIo, AP0 KOMMNNeKca, ero 3apsg, rnasHas u noboyHast BaneHTHoctu. HomeHknatypa
KOOPANHALIMOHHbBIX COEAUHEHNA.

TunnyHble KomnneKcoo6pasoBaTenm. CDaKTOpr, onpenensawoumne CMOCOBHOCTb aTOMOB U MOHOB BbICTYNaTb B Ka4eCTBe
komnnekcoobpasosaTensi.

TunnyHble nuraHab. CDaKTOpr, onpenenswouwmne CrnocobHOCTb MOJ1IeKynn 1 NOHOB BbICTYNaTb B Ka4eCTBe NMraHnoB.
JeHTaTHOCTb NMraHaoB. XenaTHble KOMMNEKCHI. I'Ionvl;meprle KOMMeKkchbl. COBpeMeHHaSI Teopusa CTpoeHns
KOMMIEKCHbIX coeanHeHnin. KoBa-neHTHble (C ,EI,OHOpHO-&KLI,GI'ITOpHOVI M DaTMBHOM CBFISb}O) N NOHHblE KOMIMNEKCbI.
F|/|6p|/|11|/|33u|/|9| ATOMHbIX op6|/|Tar|e|7| npu KOMI'IHGKCOOGpaBOBaHI/IVI N reoMeTpumnsa KoesaneHTHbIX KOMMNIEKCOB. BHyTpI/I- n
BHeLI.IHeOp6I/ITaJ'IbeIe KOMMNeKchbl.

Teopvm Kpuctannn4eckoro nonsa n teopua nonsa nuraHoos. CI'IeKTpO-XVIMI/I'-IeCKVIVI pAaL. Hn3ko- 1 BbICOKOCMWHOBLIE
KOMMneKcobl.

MNMoBeneHWe KOOPANHALIMOHHBIX COEAUHEHMI B pacTBopax: auccoumnaums, nabunbHoCTb, MHePTHOCTb. MonHas u
CTyneH4aTble KOHCTaHTbl YCTOMYNBOCTM (HECTOMKOCTH).

Tema 10. I'Ipep,me'r opraHM4YecKkomn XMMuu. CTpoel-me opraHM4yecKkux coe oUHEHUN. Tunbl XAMUYECKUX CBA3EN B
opraHn4eckKkux coeguHeHuUsX. Hacbiww,eHHble yrnesoaopoabi (ankaHbl).

I'IpeumeT OpFaHMHeCKOIZ XUMUN N CBA3b C APYTrMMU XUMNYECKMWN HayKaMW, 6I/10}'IOFI/1€I7I, MeanLUMHOR. CblpbeBbIe
NCTOYHUKK OpraHnyeckunx coeauHeHuin. 3HayeHne coeauHeHui yrnepona B ﬂpaKTMHeCKOIZ 0eAaTelbHOCTU
yenoseyeckoro obuecTsa.

dopMnpoBaHNE 1 OCHOBHbIE MONOXEHUS TEOPUN CTPOEHUS OPraHNYecKnx coeanHeHnii. isomepus, romonorums,
nzonorus. CTpykTypHas usomepms 1 ee pasHoBMAOHOCTM (C npuMepamu). [pocTpaHCTBEHHAs M3oMepus:
KOHMpUrypaunoHHas n KoHopMaLMoHHas.

Tunbl XMMUYECKOI CBA3WN: MOHHAS, KOBANIEHTHAs, CEMMMNONSAPHas, BogopoaHas. Matematuyeckne MeToabl ONMCcaHns
9M1EKTPOHHOI0 CTPOEHNS MOMIeKy: MeTon MonekynsipHbix opbutanein (MO JIKAO), meTon BaneHTHbIx cBszeit (BC),
Teopus pe3oHaHca.

ONeKTPOHHbIE KOHAPUIypaLMn 1N BaneHTHbIE COCTOSIHWAS SNEMEHTOB BTOPOro nepunoaa. Mmbpunamsaums n rubpuiaHoie
opbutanu. MpocTbie 1 KpaTHble CBA3M (O- 1 TI-CBA3WM). VX onucaHne Ha OCHOBe NpencTaBneHuii ob sp-, sp2- u
sp3-rmbpuansauun.

Knaccuchrkauus opraHnyeckmx coeanHeHnin. Knaccmdpmkaums opraHmyecknx peakumin: peakumny 3amelleHums,
NPUCOEONHEHUS, OTIWENNEHUS, LUKIONPUCOELMHEHUS, OKUCNINTENBbHO-BOCCTAHOBUTENBHBIE PeakLmm 1
neperpynnupoBku. MoHATUE 0 MEXaHN3ME peakLK: MPOMEXYTOYHbIE YacTuULbl, NEPEXOAHOe COCTosHME. KuHeTunyeckui
1 TEPMOAVHAMNYECKUIA KOHTPONb. TWMbl paspbiBa XMMUYECKON CBA3W (FOMONUTUYECKNIA N FETEPONNTUYECKIIA). VIOHDI,
cB0bOHblE paavKanbl. NeKTPOGUIbHbIE U HYKNEOUbHBIE YACTULbI U PEAreHTbhI.

"oMonormyeckuin psag ankaHoB, NX M3oMepust n HoMeHknatypa. Cuctematmdeckas HomeHknarypa NIOMAK,
paumoHanbHas u TpuBManbHas HoMeHknatypa. HomeHknatypa v n3aomepus ankuibHbiX paankanos.

MpupoaHble NcTo4HKKM ankaHos. OCHOBHbIE METOAbl CUHTE3a: TMAPUPOBaHNE HENPedenbHbIX YyrNeBoA0P0A0B,
BOCCTAHOBJIEHME ranoreH- u KNCNopoacoaepXxalumx cogepXxatmnx coeguHeHnii, peakuum Bropua, [ioma, anekTponuns
coneii kapboHOBbIX KMCNOT (anekTponua Konbbe), feiicTBre BOAbI HA PeakTuBbl [ pUHbSPA, pa3noXeHue rnapas3oHoB
anbaernnos 1 KETOHOB.

ONeKTPOHHOE CTPOEHME aNnkaHOB HA OCHOBE NpefcTaBneHnii o sp3-rubpuamsaumn. Mpupona C?C n C?H cesizeli B
ankaHax. [nuHbl cBA3€ei 1 BaneHTHble yribl. [IpoCcTpaHCTBEHHOE CTPOEHMNE HACBIWEHHbIX YrNeBoaoponoB. [oHaTre o
KOHChopMaLmsx U KOHgopMepax ankaHoB. [NpoekLmnoHHbIe doopMybl HetomeHa. KoHgpopmMaumm aTaHa, nponaHa, bytaHa
1 BbICLIMX ankaHoB. DHepretTudeckas guarpamMmma KOHOPMaLMOHHOIO COCTOSIHUS MONEKy bl ankaHa. dakTopsl,
onpenensiome 0THOCUTENbHYIO CTabnbHOCTb KOHZDOPMEPOB.

®dunaunyeckne ceoricTea napagunHoB N NX 3aBUCUMOCTb OT OJINHbI U CTENEHU Pa3BETB/IEHHOCTH yrneBo,uopouHoM uenn.
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

Xumnyeckue ceorictea. Peakumu, npoTtekawwmne ¢ roMoJIMTU4eCKNM pa3pbiBOM CBA3N. MexaHun3M LienHbIX
CBOﬁO,D,HO-pa,D,I/IKaﬂbeIX peaKuM|7| 3aMelleHmns B ankaHax. Peakunn ranoreHnpoBsaHuA (XﬂOpVIpOBaHI/Ie, 6pOMI/IpOBaHVIe,
nogunposaHme, (*)TOpI/IpOBaHVIe). PeFI/IOHaI'IpaBﬂeHHOCTb ranoreHnpoBaHnA pa3BeTBJ/IEHHbIX a/IKaHOB.
CyanaoxnopMpOBaHme, CyNbOOOKMCNEHNE, HUTPOBAHNE, OKUCTIEHUE. CenekTUBHOCTb pannkasnbHbIX peaKLl,VII7I n
OTHOCUTENbHAsA CTabWNbHOCTb anKUNbHbIX pannkanos. TepMMHeCKMIZ N KaTannmTuyeckum KPEKUHT .

Tema 11. OTuneHoBble YrNeBoAOPOAbI (aNKeHbl). YrneBoaopoabl C ABYMS ABOAHbIMU CBA3SAMU (anKaaueHbl).

"omonoruyeckuin pag ankeHos. CuctemaTtnyeckas HomeHknatypa VIKOMAK, paumoHansHas HomeHknatypa. N3omepus B
pagy ankeHoB: N30Mepus YrnepogHoro ckenerta, No3vuUMoHHas nsomepust (M3oMepust NONOXeEHNS), KOHPUrypaurMoHHas
(umc-TpaHc- unu E,Z-) nsomepus, Mexknaccosas n3oMepusl.

CtpoeHue ankeHos. Mpupoaa C=C ceazu (sp2-rubpuamnsaums). TepMmoanHaMmnyeckas yCToM4YMBOCTb ankeHoB.
®duranyeckne CBONCTBA ankeHoBs.

Cnocobbl NonyyeHnst ankeHoB: a) KaTaMTMYeckoe LernipMpoBaHme ankaHoB, KPEKUHI copakumm colpoit Hedptu; 6)
rMApvpoBaHNe ONEHOB; B) BOCCTAHOBNEHWE ankMHOB HATPUEM B XUOKOM aMMuake, AMMMUOOM; T)
JerngporanoreHmpoBaHne MOHOranoreHNPoM3BOAHbIX YrNEBOAOPOAOB; ) AeranoreHNpoBaHme BULNHANbHbIX
JvranoreHankaHos; e) germgparaums CnupTos; X) peakums Buttura; 3) TepMnyeckoe pasnoxeHus YHeTBepTUYHbIX
aMMOHMEBbIX OCHOBaHWUI (Npasuno ModmaHa).

Peakumun anekTpodunbHOro NprcoeanHeHns K onegomHam: NpucoeanHeEHne ranoreHoB, ranoreHoBogoOpoa0B, KACOT,
BOLbl. MexaHn3m peakumin anekTpouIbHOro NPUCOEONHEHUS: TI- U O-KOMMIEKCHI, KNACCUYECKUE N OHUEBBLIE KATUOHDI.
Crepeoxmmns anekTpogomnbHOro npucoeamHerns. MNMpasmno MapkoBHWKOBA 1 €ro MHTepnpeTauns ¢ No3numnia
9NEKTPOHHbIX 3ddekToB. "HapyweHue" npasuna MapkoBHMKOBA NO4 BAMSHUEM 31EKTPOHOAKLENTOPHBIX 3aMECTUTENENA.

CeoboaHo-paamnkanbHoe npucoeanHeHne HBr kK HECMMMETPUYHBIM ankeHaM (nepekucHblin adpdoekT Kappauwa-Maiio),
MexaHuaM peakuuu. MprucoeanHeHne ranoreHoB nNo cBoboaHO-paanKanbHOMy MexaHnaMy. Peakuum ankeHoB no
annnIbHOMY MONOXEHWIO.

Peakuwnun okncneHus ankeHos no BarHepy, MNpunexaesy (peakums anokcmamposaHus), Flappuecy (030HONN3 Mnm
030HMpOBaHue). XecTkoe OKNCneHne ankeHos. (mapnposaHne ankeHos.

PanuvkanbHas u noHHas nonuMepusauus.
AnkanueHbl. Onpenenexune, knaccudukaums, U3oMepusi, HoMeHknaTtypa. BaxHeinwue 1,3-aneHsl ? GyTaaneH, N30MNpeH.

ONeKTPOHHOE CTPOEHNE COMPSIKEHHbIX AUEHOB: TI,TI-CONpPSIXeHVe, NPeaCcTaBEeHNs 0 AeNoKann30BaHHbIX
TI-MOJIEKYNSIPHBLIX OpBUTansXx.

Cnocobbl nonyyeHns 1,3-ankagneHos: a) CTyneH4aToe AernapupoBaHre yrnesoLoponos; 6) nermaparaums ramkonei; B)
,uerm,upaTauMﬂ Henpe,ueanblx CI'II/IpTOB; F) ,uerm,uporanoreHmpOBaHme ranoreanom3Bong|x yrneso,uopo,uos; ,D,) MeTonq
Nebenesa.

Xumuyeckne ceoncTea 1,3-ankanneHoB. Katanntuieckoe rugpnpoBaHme. 9nekTponibHOe NPUCoeaNHEHNE ranoreHos
n ranoreHosoaoponos. ObpasoBaHue NpoaykTos 1,2- n 1,4-npucoefmHeHns. 3aBUCMMOCTb COOTHOWEHUS NMPOAYKTOB OT
Temneparypbl. HanpaeneHve npucoeanHeHns B YCIOBUAX KUHETUYECKOTO U TEPMOANHAMUYECKOrO KOHTpoNS. JIneHoBbli
cuHTe3 (peakuus dunbca-Anbaepa).

MonuMepusaumns GUEHOB 1 ee TEXHNYECKOe 3HadeHre. MNpUPOLHbIA 1 CUHTETUHECKUI KaydyK, CTEPEOPErYNsipHbIE
MonMMepbl, ByNkaHU3aums Kayyyka.

KyMyJ'IeHbII 9NEKTPOHHOE M NPOCTPaHCTBEHHOE CTpOeHne KymMyneHoB Ha OCHOBE npencrtaBeHns 06 sp-r|/|6pv|,u|/13auv|m.
XnMumnyeckune cBOCTBA: BOCCTAHOBNEHME, rmoparaunsa, ammepusauuna, naomepmsanns.

Tema 12. AueTuneHoBble yrnesonopoabl (ankuHbl). Lluknuyeckue yrnesonopobl (LUKNOaNKaHbl).

"omonoruyeckuin pag anknHos. Cuctematnyeckas HomeHknatypa VIKOMAK, paumoHansHas HomeHknatypa. Nsomepus B
psioy ankuHoB: Vi3oMepust yrnepoaHoro ckeneta, nosuunmoHHas nsomepust (M3oMepusi NONOXeHus), Mexknaccosas
nsomepms.

CtpoeHune anknHoB. Mpupona TPonHOR yrnepoa-yrneponHoin cesau (sp-rubpunansaums). dusnyeckune cBoicTea
anknHOB.

Cnocobbl nonyYyeHnst ankMHOB: a) NoNy4YeHue aueTtuneHa u3 kapbuaa kanbums; 6) nonyyeHme auetuneHa npy Oyrosom
cnocobe nNMponn3a MeTaHa; B) NONy4eHNe roOMONIOroB aLeTuneHa ankunmpoBaHMeM aueTuneHnaoB; r)
LErnaporanoreHnpPoBaHNe BULMHANBHBIX U FEMUHANbHbIX AUranoreHnpom3BoaHbIX YrNeBOAOPOLOB; )
LeranoreHMpoBaHve TeTparanoreHnpon3BoLHbIX YrieBoL0POLO0B.

XuMunyeckme CBOMCTBA aNnkMHOB: KaTtannTMYeckoe rMaprpoBaHue, ruapataums (peakumst Kydepoea), npucoenmHeHme
ranoreHoB, raforeHoBOA0POAOB, CNMPTOB, KAPBOHOBLIX KUCNOT. SNEKTPOUNBHDBIA U HYKNeO(UIbHbI MEXaHU3MbI
npucoenvHexus. [lumepusauns, Tpu- 1 TeTpamepusauns auetuneHa. AnkuHbel Kak gueHodunbl (peakums
Ounbca-Anbnepa). OkucnuTenbHble NpeBpaweHns anknHoB. KNCnoTHbIe CBOMCTBA TEPMUHANbHBIX aflKUHOB,
auetuneHnapl MetTannoB. KayecTBeHHblE peakLyn Ha KOHLIEBYHO TPOMHYHO CBS3b.

LinknoankaHbl. Knaccudpmkaums anmumknos, cuctematundeckas HomeHknatypa VIOMAK. Nsomepus B pagy
LMKNOAnkaHoB: N30Mepurs YyrnepoaHoro ckeneta, No3nLMoHHas N3oMepus (M30Mepurs NONOXEHNS), KOHCUIypaUMOHHas
(umnc-tpaHc- nnn E,Z-) nsomepms, Mexknaccosas M3oMepus.

OTHOCMTENbHAs YCTONYMBOCTb LIMKIOB, €€ aHann3 Ha OCHOBE MPELACTaBNEHWIA O PA3NNYHbIX TUMAX HAMPSXXEHWIA:
yrnosoe (banepoBckoe) HanpsxeHue, TopcruoHHoe (MNuTuepoBCcKoe) HanpsXeHue, HanpsxeHne BaH-aep-Baanbca.

MpocTpaHCTBEHHOE CTPOEHME MablX U CPeaHUX LnknoB. OCOBEHHOCTU NPOCTPAHCTBEHHOMO Y SNIEKTPOHHOIO CTPOEHNS
LMKNonponaHoBoro Konbua. KoHgopmauum umknorekcaHa ("kpecno”, "saHHa", "TBUCT") U ero NPOV3BOAHbIX,

aKBartopmasbHble 1 akcuasbHble CBA3M B KOHpopMaLmm "Kpecrno" umnkiorekcaHa.
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MeToqbl cnHTE3a umknonponaHa, LI,VIKJ'IO6yTaHa, LUMKNoneHTaHa, uMknorekcaHa n nx npom3sonHbIX. Obuwwe un
crneundonyeckne Metodpbl NoNy4eHns KOHKPETHbIX LMKINYECKUX CUCTEM.

CpaBHeHMe XMMUYEeCKUX CBOMCTB LUMKINYECKNX YrNEBOAOPOLOB C UX aUMKINYeCKMMU aHanoramu. MNposieneHne
0COBEHHOCTEN CTPOEHNS LIMKIONpPOonaHa B ero XMMUYECKrX CBOMCTBax. Peakuun npmcoeanHeHmsl.

[MoHATME O NONMUMNKINYECKMNX HACBIWEHHbIX yrnesonooponax. Tunbl BULIMKINYECKUX CUCTEM: cnnpaHoBble,
KOHOEHCMPOBAHHbIE N MOCTUKOBbIE CUCTEMDbI, aHcamb6nu LMKOB. KapKaCHbIe coeanHeHus, anaMaHTaH. Henpe,u,eanble
Lumknmnyeckme yrnesongoponbl. HanpﬂerHaﬂ KpaTHas CBA3b.

Tema 13. ApoMmaTtuyeckue yrnesonopoabl (apeHsl).

BeHson n ero romonorn, n3omepua, HOMeHknartypa. ApOMaTI/I‘-IeCKI/Ie yrneesonooponbl: MOHOAOEepPHble, MHOrosaepHble,
HebeH3ouaHbIe apomMmartnyeckmne coeaqunHeHuns.

Cnocobbl NonyYyeHnst apoMaTUYECKMX YrneBoLoPOLOB.

CoBpeMeHHble npeacTaBneHus 06 aneKTPoOHHOM CTpoeHuKn 6eH3ona. ApoMaTUYHOCTb, e NPU3Hakn. SHeprus
pe3oHaHca. Mpasuno Xiokkensi. HebeH3onaHble apoMaTMyeckme CUCTeMbl.

Peakumu apoMaTnyeckoro anekTpoguibHOrO 3aMeLLeHUs: CyNb(NPOBAHNE, HUTPOBAHWE, raNoreHNPOBaHME,
anKMnupoBaHve, auunnpoBaHue. MexaHnam peakumm: Ti- U G-KOMIIEKChl. SHEPreTMHeckuidi npognib peakuuu. Mpuumn
XemmoHza. MpOTOHHbIE KACNOThI U KACNOThI Jlblonca Kak Katanm3aTopbl 3NeKTPOOUNbHOMO 3amelleHmns. BrmsiHne
3amecTuTenei B 6eH30MbHOM KOMbLIe HA U30MEPHBIA COCTaB MPOLYKTOB 1 CKOPOCTb peakuuu. [Mpasuna opueHtauun.
CornacoBaHHas 1 HECOracoBaHHAs OpUeHTaLus.

Peakuun paavkanbHOro 3amelleHns 1 npucoeamHeHns. MmaoprposaHne, ranoreHnpoBaHne, 030HoNM3 6eHsona 1 ero
romonoros. Peakuuu oKucneHus.

Ankun6eH3zonbl. Cnocobbl NOMyYeHNs ¢ MCMONb30BAHUEM peakLnil ankunmposaHus, Biopua-Buttura. Peakuum
3NEeKTPOCPUNBHOIO 3amelleHns B 6eH30/bHOM KorbLe. Peakumm pagvkanbHoro 3ameleHns B 60KoBol Lenm,
6eH3unbHas Ti-cuctema. OTHOCUTENbHASA YCTOW-YMBOCTb BEH3MNBbHOrO paamkana. OKACIUTENbHBIE NMPEBPALLEHNS
ankmnbeH30noB, peakumn LerMaprpoBaHus.

LOudpbeHun- n TpudpeHUIMeTaHbl, Nx cuHTe3 peakumelt Ppuaens-Kpadprca, BOCCTaHOBNEHVEM TpUapuikapbrHonoB 1
ranoreHnnoB. KucnoTtHole cBOMCTBA yrneBoaoponos, wkana CH-kmcnotHoctu. KoHoeHCUpoBaHHble apoMatuyeckme
cucTeMbl. HadgotanvH, aHTpaueH, goeHaHTpeH.

Tema 14. ManoreHnpoussogHble yrnesonoponos. CnnpTtbl. AMUHBI.
"anoreHnpon3BoaHbIE YyrneBoaoponoB. Knaccugmkauuns, OCHOBHbIE TUMbI.

Cnocobbl 06pasoBaHms cs3n C-Hal: 1) nonyyeHne n3 ankaHos; 2) npucoeauHeHne Hal2 n HHal k ankeHam,
rmapobpoMUpoBaHNE ankeHOB B MPUCYTCTBUM NEPEKUCHBIX COEOUHEHWI, 3aMeLLEHe aTOMA BOAOPOAA Ha ranoreH B
annunbHoOM nonoxexuu; 3) npucoennHeHme Hal2 n HHal k ankuHawm; 4) npucoeanHenune Hal2 n HHal k ankagneHawm; 5)
nonyyeHvne us cnupTos: 3ameuerHne OH rpynnbl CNMPTOB C NCMONb30BaHNEM ranoreHOBO4OPOLOB, ranoreHnaos
goccpopa (I1) n (V), TnoHnnxnopuaa; 6) peakumsa XyHcaukkepa; 7) peakums PuHkenbwTenHa.

CTpoeHre 1 onsnyeckime CBOMCTBA ranoreHnpon3BoaHbIX YreBoa0pOoI0B.
MoHoranoreHnpon3BoaHbIe anugaTnieckrx yrnesoLopoLoB, N30MEPUS U HOMEHKNaTypa.

XuMunyeckue cBoicTBa ranoreHankaHos. BocctaHoBneHve H2 n HI. Baanmopericteme ¢ akTMBHbIMWM MeTannamu.
O6pasoBaHye MeTanopraHnYeckux coemHeHnin, peakuus Bropua.

Peakuwnun HykneounnbHOro 3amelleHus atoma ranoreHa. Baanmogeiicteue ¢ O-, S-, N-, C-Hykneodounamu: a) ruaponma
ranoreHankaHoB, peakuun ¢ ankoronsiTaMm MeTannos, ¢ consiMm kapboHOBbIX KUCNOT; 6) peakuun ¢ H2S, NaSH,
TMonsTamy METaNNoB, TMONaMK; B) B3aUMOLENCTBMNE C aMMHaMm (peakums FocmaHa); r) peakumm ¢ aMbuLeHTHbIMU
Hykneodpunamm (NaNO2, umaHnoamm MeTannos); o) peakuuy ¢ aueTuneHmaamMm MeTannos, HaTPManoHOBbIM 3COMPOM 1
apyrumm C-Hykneodpmnamu; e) peakuns ®urHkenblTenHa.

MpencTaBneHns o MexaHuamax MoHomonekynsipHoro (SN1) n 6umonekynsipHoro (SN2) HykneodounbHOro 3amMelLeHus.
MepexoaHble COCTOSHWS, MHTEPMeAnaThl. BnnsHue pa3nnyHbix q0akTopoB Ha PeaKLMOHHYIO CNOCOBHOCTb
ranoreHankaHoB. DHepreTuyeckunin npodunb, ckopocTtb u ctepeoxumus SN1 n SN2 peakumii.

Peakuwnu oTwenneHuns (anMMUHUPOBaHNS), MexaHnam peakuuin E1, E2, E1cb, npasuno 3aiuesa.

Apomartuyeckume ranoreHnpoM3BOaHbIE U raforeHNpPoM3BOAHbIE HEMPELEbHbBIX YrNEBOLOPOLOB, METOAbI UX NOMYYEHNS
1 XMMN4YEeCKMe CBOWCTBA.

CnupTtbl. Onpenenenune. Knaccudpmkaums, nsomepus, HomeHknatypa (MIOMAK, kapbuHonbHas, cnmptosas,
TpuBManbHas).

MpenenbHble ogHOATOMHbIE cnMPThl. MeToabl nonydeHns: 1) rmaponns ankunranoreHnaos; 2) rmaparauns ankeHos; 3)
peakumy MeTannopraHnyeckmx CoOeaMHeHni ¢ anbaernagamm, KeToHamm, CNOXHbIMU 3dompamm, oKcmpaHamu; 4)
OKuCneHve peakTneoB I'puHbsIpa; 5) KaTanMTMyeckoe BOCCTaHOBEHNE KapOOHMIbHBIX COeAMHEHWI BOLOPOLOM; 6)
BOCCTaHOBNIEHME KAPOOHUNbHBIX COEANHEHW KOMMNEKCHBIMU FAPUAAMM WENOYHbIX METANOB; 7) pacluienieHne
NPOCTbIX 3ChUPOB; 8) NPOMBbIWIEHHBIE CUHTE3bl METAHONA W 9TaHonNa.

SﬂeKTpOHHOG CTpoeHune O-H cBs3u. dusmnyeckue ceoncTea CnnpToB. BO,D,OpO,D,HaH CBA3b B CnnpTax n ee nposisneHne B
CMeKTpanbHbIX XapakTepucTnkax n pusnyeckmnx CBOWCTBax.
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XnMmyeckue CBOMCTBA CMNPTOB: @) KUCNOTHO-OCHOBHbIE CBOMCTBA CMMPTOB, MONYyYEeHUE ankoronsToB U UX
MCMonb30BaHME B OpraHM4yeckoM cuHTese; 6) 3amelweHne OH rpynnbl B peakumsx ¢ TMOHUNXNOPUAOM, ranoreHnaamm
doccpopa (Ill) n (V); B) peakuuun atepudomkaumm ¢ MUHEPanbHbIMA 1 OPraHNYeCKMU KUCNOTaM1, MEXaHU3M peakLmnu; )
peakumm BHYTPU- U MEXMONEKYNSPHOM Aernaparaumm; i) npucoeanHeHne CnnpToB K aueTuneHam; e) oernapuposaHme
CNUPTOB; X) peakumnn OKUCNEHNS CNUPTOB.

MpenenbHble MHOrOATOMHbIE CAUPTLI: FANKOAW U TPUONbl. BUHUNOBLIA, annnnoBblil 1 6EH3UN0BLIV CNMPT.

AmuHbl. Knaccndpmkaums, HomeHknatypa. Cnocobbl nonyyeHmst: 1) HykneounbHOE 3aMelleHne Y ranoreHnpPon3BOaHbIX
anudaTnyeckux N apomMaTnyeckux yrnesonoponos (peakums flogomana); 2) peakumm BOCCTaAHOBNEHUS
HUTPOCOEAMHEHUI (peakumns 3nHUHA); 3) BOCCTAHOB/EHNE aMnaos; 4) runoranoreHnTHas peakums (no Modpmany); 5)
BOCCT@HOB/IEHWE HUTPWUIOB U N3OHUTPUIIOB.

ONEeKTPOHHOE CTPOEHNE aMMHOTPYMMbl, 3aBUCUMOCTb OT MPUPOLbI PaanKanos, CBA3aHHbIX C aTOMOM a30Ta.
MpocTpaHCTBEHHOE CTPOEHNe aMMHOB. Pr3nyeckme CBOMCTBA, MX CBSI3b CO CMOCOBHOCTHI0 aMUMHOB K 06pa3oBaHmio
BOJOPOOHbIX CBA3EN.

Xumunyeckue ceolictBa. OCHOBHOCTb 1 KMCNOTHOCTb aMUHOB, 3aBUCUMOCTb OT npuponbl pannkanos. BsanmopeinicTaume ¢
3NEeKTPOPUNbHBIMU peareHTamn: anknnmposaHue, rmopokcuanknnnposaHne, aunnnpoBsaHue; B3auMoOelncTBme C
asoTncTon kmucnotoi. OkucneHme anmgaTtmnyeckmx 1 apomaTnyeckmux aMmHoOB. O6paaoBaH|/|e MMWHOB. quBepTI/I‘-IHbIe
aMMOHUMEBbIE CONN. ApOMaTI/ILIeCKI/Ie adMUHbI.

Tema 15. Kap60oHunbHble coeauHeHus.

Knaccugpmkaums kapboHWUIbHBIX COeANHEHMI, cucTemaTndeckas HomeHknatypa I[UPAC n paumoHanbHast
HOMeHKnaTypa. NeKTPOHHOE CTPOEHNe KapBOOoHWUIBbHOM FPynnbl, pacnpeneneHne aNeKTPOHHON NAOTHOCTY B HEA.

Cnocobbl nonyyeHns anbaernnos: 1) 030HONM3 ankeHoB C NOCNEnYOWMM BOCCTAHOBUTENbHBIM PACLENNEHNEM
030HMO0B; 2) OKCOCMHTES (rMapoopMUNMpoBaHme ankeHos); 3) rmaponm3 AuranoreHnpon3BogHbIx; 4) OKUCNEHNE Unn
Katanutnyeckoe OernapupoBaHne nepBuYHbIX CIMPTOB; 5) OKNCAUTENbHOE pacwenieHne rankonei; 6) nuponns
KanbLueBblx Uy 6apueBbiX Conei KapboHOBbIX KMCAOT (C y4acTMEM COMM MypPaBbUHON KUCNOTbI); 7) MUPONN3 KACTOT B
BMAE NapoB Hag okcuaamu; 8) BOCCTaHOBNEHME auunxnopnaos no Po3eHmyHay; 9) npoMbllWwneHHOe NonyyYeHne
dopmanbgernga, auetanbgernga (Bakep-npouecc); 10) ykCycHblil anbgerng rugparaunen auetnneHa, na
STUNEHINMNKONS, n3oMepusaumen okcmaa atunena; 11) popmanbaerna karanmTn4eckmm OKUCIEeHNeM MeTaHa.

Cnocobbl NonyYyeHns KeTOHOB: 1) 030HONM3 ankeHoB U Pa3NoXEHNE 030HUI0B; 2) XECTKOe OKUCNEHNE ankeHoB; 3)
rmapaTauus ankmHoB; 4) aunnmpoBaHue 6eH3ona 1 ankunbeH3onoB B NMPUCYTCTBUN Xopuaa anioMUHUS; 5) oKncneHne
WNW KaTannTuieckoe OernapupoBaHne BTOPUYHbIX CIUPTOB; 6) MMPONM3 KanbUMeBbIX U BapueBbix conein kapboHOBbIX
KUCNOT; 7) NMMPONN3 KUCNOT B BUle NapoB Had okcuaamu; 8) paclienneHne 6eTTa-KeToaoupos.

Xumnueckue cBoicTBa. Peakumm HykneogunbHOro npucoeanHeHns. Obume npeacTaBneHUs 0 MEXaHn3me
HYKNeounbHOro NPUCOELMHEHUS MO KAPOOHWNBHOM rpynne anboernaoB v KETOHOB. KNCNOTHBIA U OCHOBHOW KaTtanus.

BsavmopeiicTeue ¢ reTepoaToMHbIMU HyKNieodomnamm: NprucoeanHeHe BoAbl, CNMPTOB, TUONOB, BUcynbdouTa HaTpus,
NATUXNopucToro dpocdpopa. Baaumopeiicteme ¢ N-Hykneodomnamm: o6pasoBaHne OKCMMOB, MApPa30HOB, peakunm ¢
nepBrYHbIMM (0BpasoBaHue ocHoBaHWi Wndpdoa) v BTopuyHbIMK (06pasoBaHe eHaMMHOB 1 aMuHanein) aMmHamu.
OKCUMBI, r'Mapa3oHbl, a3nHbl, PEeHUNTaPa3oHbl, ceMukapbo3oHbl. Peakums KuxHepa. Peakuun ¢ C-Hykneodounamm:
npucoennHeHne CUHUNBHOW KNCNOTbI, MeTannopraHn4ecknx CoeauHEHWIA.

KeTo-eHonbHas TayTOMepusa 1 CBA3aHHbIE C HEelM CBOKCTBA Kap60HI/IJ'IbeIX COeOVHEHUN: eHoNn3auus anbaerngos u
KETOHOB B peakuunsax ranoreHnpoBaHus, ranogopmMHoe pacluenneHme, ankunmpoBaHme.

AnbOONbHO-KPOTOHOBAS KOHAEHCAUUS anbaernaoB U KETOHOB, €€ MEXaHN3M B YCNOBUSIX KUCNOTHOMO 1 OCHOBHOIO
katanunsa. KoHgeHcaums Knsinsena-lmmara. KoHgeHcaums anboernoos U KETOHOB C COEAMHEHUAMU, coaepXawmmm
akTMBHYIO MeTuneHosyto rpynny (KoHaoeHcauns KHeseHarens).

Peakuwnun okncneHuns anboernnos u ketoHos (Npaswuno Nonosa). PeareHTbl okmcneHns. OkucneHne KeToHOB
nepkucnotamu no baepy-Bennurepy. mucnponopunoHnposaHve anbaernnos no KaHHuuuapo.

Kartanutuyeckoe ruapupoBaHmne KapboHWUNbHbIX COeANHEHWI [0 CNNPTOB, peareHTsl BOCCTAHOBMEHMS U KaTtanm3aTopbl
(KOMMneKcHbIe rmapuabl MeTannos, CNMPThl B MPUCYTCTBUW ankoronsToB antoMmHna 1 ap.). BocctaHosnenne C=0
rpynnbl 8o CH2 - rpynnsl: peakuun KnxHepa-Bonbda n KnemmeHceHa.

Peakuun anekTpodunbHOro 3amelleHns B apoMaTuieckux anbaernaax n KeToHax.

a,B-HenpegnenbHble anbaernbl 1 KeToHbl. MeToAbl NofyYeHns: KOHAEHcaunn, oKUCNeHe aninnoBbix CAMPTOB U Ap.
ConpsixeHune KapboHUNbHOM Fpynnbl ¢ ABOMHOR yrinepoa-yrneponHoi cesisbto. Peakuun 1,2- u 1,4-npucoeanHeHmnst
NUTUAOPraHNYecknx COeANHEHUA, aMUHOB, LMaHNCTOro BOLOPOAA, ranoreHoBoaoponos. ConpsxeHHoe
npucoennHeHne eHonAToB U eHamnHoB (Muxaanb). BocctaHoBneHue a,B-HenpenenbHbiX KapOOHWNbHbLIX COEANHEHWIA.
Tema 16. Kap6oHoBble KUcnoTbl. OKcMKapb6oHoBble KUCNOTbl. AMMHOKUCHOTHI.

Knaccudpmkaumsa kapboHOBbIX KNCNOT MO OCHOBHOCTW, HACBIWEHHOCTM, HANNYUIO APYrMX PyHKLIMOHANbHbIX Fpymnm.

"romonoruyecknii psia NpenenbHbIX 04HOOCHOBHBLIX KAPOOHOBLIX KMCNOT, UX n3omepuns 1 HomeHknatypa (MIOMAK,
pauvoHanbHas u TpuemansHas). MprMpoaHble UCTOYHMKN KAPOOHOBBIX KMCNOT.

MeToapbl nonyyeHnst KApOOHOBbIX KUCNOT: 1) OKMCNEHNE Pa3NNYHbIX YTNEBOAOPOAOB; 2) OKUCNEHUE NEPBUYHbIX CNIUPTOB;
3) okmcneHve anbaernnos; 4) kapbokcunmposaHne Mg- n Li-opraHvnyecknx coeanHeHwii; 5) kapboHunmpoBaHme
ANKeHOB; 6) CUHTE3bI C MANOHOBBLIM 3CYMPOM; 7) TMAPONN3 PA3NNYHbIX PYHKLMOHANBbHBIX NPON3BOAHbBIX KAPHOHOBBIX
Kucnot; 8) peakumns ApHara-oncTepTa; 9) ranoopMHas peakums ona metunketoHos; 10) peakumsa KaHHuuuapo.

dursmnyeckne cBoicTea KapbOHOBBIX KUCNOT 1 X MPOU3BOAHBIX. BonopoaHble cBsian u 06pasoBaHve OUMEPHbIX
accoumnatoB. ANEKTPOHHOE CTPoeHWe KapboKCUbHOM rpynnbl U kapbokcunar-noHa.
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

Xumnyeckue cBoiicTBa KapbOHOBbLIX KUCIOT. KUCNOTHOCTb, €€ CBA3b C 3NEKTPOHHBLIM CTPOEHMEM KapOOHOBBIX KUCNOT 1
MX aHWOHOB, 3aBNCMMOCTb OT XapakTepa 1 NONOXEHNS 3aMeCcTUTENen B ankUNbHOR Leny unn 6eH30NLHOM sape.
Peakuun kapboHOBbIX KUCNOT C METANNAMU, X OKCUAAMM 1 TMAPOKCMAaMK, KapboHaTamm, ankoronsatamm, aMMUaKkoMm.
B3ammogeiicteue ¢ SOCI2, PCI5, PCI3, PBr3, POCI3, Cl2. Peakuus Mennb-donbrapaa-3ennHckoro. BocctaHosneHne
LiAIH4. Peakums atepudovkaumm (C MexaHnamoM). [leiicTere BoLOOTHUMAIOWMX BEWeCTB Ha KapboHOBbLIE KACNOTHI.

DyHKLMOHaNbHbIE NPOU3BOAHbIE KAPOOHOBLIX KUCNOT, HOMEHKNAaTypa. BaanmonpespalueHune kapboHOBLIX KMCNOT U MX
NMPOV3BOLHbIX.

Conu kapboHOoBbIX KMCNOT. MeTonbl Mx nonyyeHns. XMMUYeckne CBOMCTBA: peakLms AekapboKCUnMpoBaHus (peakums
Lioma), aHofHOe okucneHue kapbokcunart-aHMoHOB (peakumst Konbbe), peakuns bBopoauHa-XyHcamkkepa,
B3anmopelictaue ¢ PCI5, ¢ ranoreHaHrnopunamm kapboHoBbIX KMCNOT. MNuponua kanbLumesbix 1 Gapuesbix coneit, cone
aMMoHums. MpakTnyeckoe NCNonb3oBaHWe conei kapboHoBbIX KUCNOT. Mbina.

anoreHaHrnapuabl kapboHOBbIX KMCNOT. MeTombl Ux nonyyeHus. icnonb3oBaHue ranoreHaHr MopuaoB B KAa4ecTse
aunnMpyloWwmx peareHToB, peakuumn ¢ Hykneodmnamm: BoA0OK (rMaponms), cnmpramm (ankoronuns), ankoronsaramu,
consiMn KapboHOBbIX KMCMOT, aMMUaKoM, MEPBUYHBIMU U BTOPUYHBIMK aMrMHaMu (aMmuHonma). BocctaHoBneHme no
PoseHMyHLy 1 KOMMEeKCHbIMK ruapuaammn metannos. Baaumogericteme ¢ peaktmsamu IpuHbapa. Peakuns
ApHaTa-OncTepra.

AHrnopuapl kKapboHoBbIX KMCNOT. MeTonbl nonyveHus. Aumnupupytowme ceoinctea: peakuum ¢ H20, ROH, NH3, RNH2.

CnoxHble achupbl. MeToabl ux nonyyexus. Peakums atepudpmkaumm. Mmaponus acpmpos, poib KUCIOTHOrO Y OCHOBHOMO
Katanuaa, MexaHu3mbl peakuuii. Peakums nepeatepudpmkaumm. Peakuus ammoHonmaa u ammHonmaa. Katanutuyeckoe
rMOpUpPOBaHne, BOCCTAHOBNIEHNE KOMMIEKCHBIMU rMapuaamMmn metannos. Baavmonelicteue ¢ peaktneamu I'puHbspa.
CrnoxHoatvpHas koHoeHcaums Knsiisena.

Amuabl kapboHOBbIX KMcnoT. MeToabl nonydeHusi. KNCNOTHbIM 1 OCHOBHBbIV rnaponva aMuaos. Jervapartaums amumos.
Peakums ankoronusa. BocctaHoBneHue ammaos. BaavMomelicTere ¢ runoranoreHutamm 1 neperpynnupoeka Frodgmana.

Hutpunel kapboHoBbIX kncnoT. MeToasl nonyyeHns. BaaumonpespalleHvs aMmaoB U HUTpunoB. Peakumns rupoponuaa.
BoccraHoBneHue HuTpunos. Baanmopgericteme ¢ peaktmsamm [ puHbspa.

,ﬂByXOCHOBHbIe Kap60HOBbIe KWCNOThI. HOMeHKHaTypa n Knaccudpukaums. MeToabl CMHTE3a: OKUCNEHUE LMKNoankaHos,
aNMUUKNNYECKUX CNMPTOB N KETOHOB, apoMaTnyeckmnx n ankmnapomatn4yeckmnx yrnesogoponos, rmaponn3 auHnNTpmnos,
CMHTE3bl C ICNONb30BAHMEM MaNIOHOBOMo adompa.

Xummnyeckue ceoictea. KUCNoTHblE CBOMCTBA W KX 3aBUCMMOCTb OT B3aVIMHOMO PAacroNoXeHNs KapOoKCUIbHbBIX rpyn.
MoBeneHune npu HarpesaHun. O6pa3oBaHNE NPOM3BOLHBIX MO OLHON 1 06enM KapHOKCUIbHBIM FpynnaM, CMelWaHHbIe
Npon3BoAHble. XMMNYECKEe CBONCTBA LaBeneBo, MafOHOBOW, SHTAPHOW 1 rnyTaposow kucnoT. CBoVCcTBa MafOHOBOMO
aghupa n ero CUHTETUYECKOE UCMONb30BaHue.

Henpeueanble ,EI,I/IKap60HOBbIe KWCNOTbI. CTepeomsomepvm N B3anmMmonpespalleHns ManenHoBoOn n cpymapOBon Kncnort,
nposiBneHne ctepeon3omepumn B pas3indimnax nx XMuMmnMyeCckKmnx csoncTs. dTanesas u Tepegptanesas KUCNoThl,
NPOMbILWNEeHHblIe MeTOObl MONTy4YEeHUS. dranesbiit aHrmgpua, otanMMmi 1 ero UCnosib3oBaHne B CUHTE3E.

Tema 17. Yrnesoabl. MoHo-, Au- n nonucaxapuapbl.

Yrnesoabl. Knaccudbukaums, ctpoeHve, HomeHknatypa. MeTtoobl CMHTE3a OKCMOKCO-COEANHEHWN PasnnyHbIX TUMOB.
"nuKoneBbI 1 FMLEPUHOBLIA anbaernibl; anokcuauetoH. OnTuyeckas n3oMepus ruuepuHosoro anbaernaa. Obwme un
ocobble CBOMCTBa OKCMokcocoenmHeHuid. OKco-UnknonbHas Taytomepus. Monyauetany pypaHo3HOro 1 NMMpaHo3HOro
Tuna. Tetposbl. [NeHTo3bl. [[ekco3bl.

MoHocaxapuabl. [[eHeTn4yeckmnin psg caxapos, anbao3bl Y KETO3bl, MEHTO3bl U FEKCO3bl, B3aUMHbIE Nepexoabl Mexay
HyMK. epexoabl MOHO3 OT BbICWMX K HU3WKM 1 06paTHO. Oblwme 1 cneundryeckne CBOMCTBA anbaos U KETO3, MEHTO3
1 rekcos. OTKpbITbie hopMbl Puiiepa n umknudeckme Konnu-TonneHca, nx rpagonyeckoe n3obpaxeHve no duwepy un
Xeyopcy. OkcounknonbHas TayToMepurs caxapos 1 SiBleHve MyTapoTaummn: oypaHosbl U NMpaHo3bl. [ MMKO3WAHbINA
FMAPOKCUN N FNKO3MAHAS CBA3b; aHOMEPb! 1 aHOMEPHbIA 3PdEKT. ArIMKOHbI. SNUMEpPbI 1 aNUMeprn3aLus.
YCTaHOBNEHNE CTPOEHUS 1 KOHGUrypaummn MoHo3. OTaenbHble NPencTaBnTeny MOHO3 ? fe3okcuprbosa, pnboasa,
apabuHo3a, Kcunosa, rniko3a, MaHHo3a, ranaktosa, pykrosa. Buapl 6poxeHus caxapos.

Oucaxapunbl. Knaccrugpmkaumsi: HeBoccTaHaenmsatowme (Tperanosa, caxaposa) U BoccTaHaBnmBatolme (Manbtosa,
uennobnosa, naktosa) 61o3bl. [lokasaTenbCTBO X CTPOEHUS, TUMbl CBA3E MOHOCaxapuaHbIX OCTaTKoB. VIHBEpCUs
caxapo3abl. O6wye u cneumduyeckme ceoicTea 61os.

Monucaxapugpl. NeHTO3aHbl (reMuLennionosa), rekcodaHbl (Kpaxman, rvMKoreH, Lennonosa), ux CTpoOeHne 1 CBONCTBaA.
MyTn paurMoHanbHOro NCNONb30BaHNS Nonucaxapuaos. LlennonosHas NpoMbIlWAEHHOCTb U XMMUS KNEeTHaTKW.
VckyccTBeHHOe BONMOKHO.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AuCUUIIMHE (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO caMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPATypPY, BbINONHSAT 3aJaHuUsl, HanpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

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

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUSA OUCLUMANHBI (MOAYNSA)
OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

KapaneTtbsHu M.X., OpakuH C.N. Oblwasn n HeopraHuyeckast Xummst -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

KysHeuos O.I". Opranuyeckas xumuns - https://e.lanbook.com/book/72988

Ob6pasoBaTternbHble pecypcbl YpdY - http:/media.ls.urfu.ru/chemistry/

ObpasoBaTenbHblil nopTan no xumuin - http://www.xumuk.ru/encyklopedia/2123.html
O6pasoBaTenbHblil nopTan no xumum - http://www.alhimik.ru/compl_soed/gl_1.htm
O6pasoBaTesnbHblii NopTan no xumum - http://www.chemiemania.ru/chemie-99.html

TiokaBkmHa H.A. OpraHunyeckas xumus - http://www.studmedlib.ru/book/ISBN9785970432921.html
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9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

Bug pa6ot

Metoaunyeckue pekoMeHaauun

nekummn

PaboTa c KoHCnekToM nekumi

B KOHLUE KaXaoro yqe6Horo AOHA H6'06XOJ1I/IMO I'IpOCManI/IBaTb KOHCMNEKTbI )'IeKLI,I/II7I, oTMeYyas
MaTepman, KOTOprI7I Bbl3blBaeT 3any,D,HeHI/I5| Ongd NOHNMaHUA. |-|0I'IbITaI7ITer HaWTW OTBETbI HA
3aTpyaHUTENbHbIE BOMPOCHI, NCMONb3ys PEKOMEHAYEeMYI0 nuTtepatypy. Ecnv camoctosaTenbHo He
yaoanocb pasobpartbecs B Matepuane, CpopMynupyinTe BONpoch! M 0Bpatntech 3a NMoMoLLbio K
npenofaeatento Ha KOHCYNbTaumm unu bnvxanwei nekunm. PerynsipHo oTBoLMTE BpEMS 4ns
I'IOBTOpeHVISI I'IpOI7I,D,eHHOFO MaTepmana, nposepsm CBOU 3HaHWA, yMeva N HaBbIK MO KOHTpOﬂbeIM
BOMpOCaM.

nabopaTtopHbie
paboThbl

MoaroToBka k nabopaTopHbIM paboTaM OCYLWECTBASIETCS CTYAeHTaMy CaMOCTOSITENbHO U
3abnarospeMeHHO. MpoBeeHe XMMUYECKOro 3KCTeprMeHTa CBS3aHO C MOBbIWEHHOW ONacHOCTbIO,
noatoMmy paboTtatb B nabopaTtopun MOXHO TONbKO NMOCNe N3y4YeHUst MpaBun paboThbl B XMMUYECKOM
nabopatopum, TexHrke 6e30nacHOCTU, CoaepXaHus 1 Nopsifka BbinoNHeHUs nabopaTopHoi paboTsbl,
N3N0XEHHbIX B pykoBoacTBe. CTyOEeHT AOMXEH YETKO 3HaTb 1 NPeAcTaBnaTh, kakas XxuMuyeckas
nocyna v Kakue peakTuBbl Heo6X0AMMbl NS BbINOMHEHWS KaXA40ro onbiTa, 3HaTb
PU3MKO-MaTemMaTmyeckne oopMynbl Ons pacyéToB, yMeTb 3annchbiBaTb YpaBHEHNS BCEX NMPOBOANMBIX
XUMMYEecKux peakuuii. CTyeHT, TeopeTUyeckn He NoaroToBNEHHbIN K nabopaTtopHoli paboTe, He
JornyckaeTcs K e€ BbinofHeHuto. HauvHaTb paboTy MOXHO TONbKO C paspelleHnst npenojasaTens u B
crneumanbHoi oaexe (xanaTt, B HEKOTOPbIX Clydasix - mepyaTtku, 04Ky, pecnmparop).

camocTos-
TenbHas
pabota

MeToan4eckue ykasaHusi Mo opraHM3auumy caMmocTosTeNbHOM paboThl

Paboueli nporpamMmoi OMCUUNVHbI NPeoycMOTPEHa caMocTosiTeNbHas paboTa CTyNeHTOB.
CamocTosiTenbHas paboTa NpoBOAMTCS C LeNblo YriybneHust 3HaHuin No AUCLMMNVHE 1
npenycMaTpuBaerT:

- YTeHVe CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTeprana
OVCLUMNINHBI;

- MOArOTOBKY K NMPaKTUYECKMM 3aHSTUSM, nabopaTopHbiM paboTam;

- paboTty ¢ IHTEpHET-UCTOYHUKaMK;

- NOArOTOBKY K coaye npakTuieckmx paboT, BhIMONHEHWIO TECTOBLIX 3a1aHNi 1 clave 3K3aMeHa.
MnaHvpoBaHVe BPEMEHN Ha CaMOCTOSITENbHYO paboTy, HE0BX0AMMYIO NSt OCBOEHUS HACTOSILWe
OVCUMNMVHBI, CTyIeHTaM fy4lie BCero OCyLWecTBNATb 3apaHee Ha BeCb CEMeCTp, npeaycMaTtpreast
MpuW 3TOM perynsipHoe NoBTOPEHMe NpoinaeHHoro Matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha
NeKumsx, HeobXoMMO PErynsiPHO OOMONHSATL CBEAEHUSMU U3 NUTEPAaTYPHbLIX NCTOYHUKOB,
npencTaBfeHHbIX B paboyeli nporpaMmme gUcUMnIunHbL. Mo Kaxmoon U3 Tem 15 CaMoCTOATENbHOro
N3y4yeHus, NpuBedeHHbIX B paboyeit nporpaMMe OMCUMMNAMHBI, CreayeT cHavana npo4mTatb
PEKOMEHO0BaHHYIO NUTEepaTypy 1 Npu HEOOXOAMMOCTI COCTaBUTb KPATKMUIA KOHCTMEKT OCHOBHBbIX
MONOXEHWU, TEPMUHOB, CBEAEHUIA, TPEByIOLWMX 3aNOMUHaHNS 1 SIBNSIIOWMNXCS OCHOBOMONAraowmnMi B
3TOI TeMe 1 Onsi OCBOEHMS Nocneayowmx pasaenos Kypca.

9K3aMeH

YcnewHas noaroToeka K 9K3amMeHy BO3MOXHa NLWb B CyYae CUCTEMATMYECKON CaMOCTOATENbHOM
paboTbl B X04e BCero cemecTpa. HenocpencTseHHO nepen ak3aMeHoM HeobxoAMMOo NpoYnTaTh BCe
KOHCMEKTbI NEKLMA, OCBEXUTb B NamaT nabopaTtopHble OnbiTbl U peleHns TMNoBbIx 3aaaq. Mpwu
peweHun 3afaHnii B 9k3aMeHaunoHHOM buneTte 4ns paunoHanbHOro NCnonb3oBaHns 0TBeAEHHOMO
BPEMEHU Nyyle BHaYane OTBETUTb HA BOMPOCHI, KOTOPbLIE BbI3bIBAOT MEHbLUE BCEr0 3aTPyAHEHWI,
pewnTb pacyéTHbIe 3afa4K, a Nocne BEPHYTbCA K 3a4aHNSM MOBbIWEHHON CIOXHOCTH.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunauHe (MORyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa3oBaTeLHOro NpoLecca no
LMCLMMNAMHE (MOOYNIO), BKNOYAs NepeYeHb NPOrpamMMHOro o6ecneyeHns 1 MHGPOPMALMOHHBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyeit nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTeNnbHOro
npouecca no aucuunnuHe (Moayno)

MatepuranbHo-TeXHUYECKOoe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (Mo4yno) BKAKYAET B cebs
cnenywouwme KOMMNOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1

CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KDY.

YyebHble ayantopum Anst KOHTakTHOM paboTbl ¢ NpenoaasaTeneM, yKOMMAekTOBaHHbIE CNeUMann3npoBaHHoin Mebenbto
(cTonbl 1 cTyNbS).

CrpaHnua 12 ns 15.

- PAEKTPOHHBIH
Il YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky




Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe ANCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHu3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
OMCTaHUMOHHOro 06y4yeHus, NPoBeIeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paborT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caa4ym oby4atolyMMcs UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BOSMOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHoM no HanpasneHuto 06.03.01
"Buonorng" n npodouno NOAroTOBKM "He NpeaycMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.3 Xumus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

nHka H.J1. O6was xumus. M.: UnTterpan-Mpecc, 2007. 727 c.
Munka H.J1. Obwas xmmus. M.: MHTerpan-Mpecc, 2008. 727 c.

AxmeTos, H. C. Obwas n HeopraHunyeckas xumus : y4ebHuk / H. C. AxmeTos. - 10-e n3g., ctep. - CaHkT-MeTepbypr :
NaHb, 2019. - 744 c. - ISBN 978-5-8114-4698-8. - TekCT : aNeKTPOHHbIN // JlaHb : aneKTpoHHO-61bnunoTeyHas cuctema. -
URL: https://e.lanbook.com/book/124586

MNaenos, H.H. Obwas n HeopraHunyeckas xumms. CI6: Jlanb, 2011. 496 ¢. Pexum pocTyna:
https://e.lanbook.com/book/4034.

MeTonunyeckoe nocobue no oblwein xuMumn Lis caMocTosTenbHoi paboTtel cTyaeHToB. KasaHb: KI'Y, 2009. 132 c.

Oprannyeckas xumms / H. A. TiokaBkmHa n ap.; nog pen. H. A. TiokaskmHoi. M. : TOOTAP-Megnwna, 2015. 640c. Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785970432921 .html

KysHeuos [.I". OpraHuyeckas xumuns. CM6: Nanb, 2016. 556¢. Pexum poctyna: https://e.lanbook.com/book/72988.

BroopraHuyeckas XumMms: pykoBOACTBO K NPaKTUYECKNM 3aHATMSM [DNEKTPOHHBI pecypc] : yuebHoe nocobue / Moa
pen. H.A. TiokaekuHoi - M. : TOOTAP-Megauna, 2013. - hitp://www.studmedlib.ru/book/ISBN9785970426258.html

JononHutenbHas nuteparypa:

nHka H.J1. 3anaum n ynpaxHeHus no obwei xumumn. M.: UHterpan- Mpecc , 2006. 240 c.
Munka H.J1. 3apayun n ynpaxHeHus no obweit xummnn. M.: MHterpan- Mpecc , 2008. 240 c. (279 3k3.)

Mysakos C.A. Xumung/ lNMysakos C.A. - 2-e n3g., ncnp. n gon. M. : F'0OTAP-Megana, 2006. Pexum goctyna:
http://www.studmedlib.ru/book/ISBN5970401986.htm|

BroopraHuyeckas xumms / H. A. TiokaskuHa, HO. U. Baykos, C. 3. 3ypabsH. M. : TOOTAP-Meaua, 2015. Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785970431887.html

BroopraHunyeckas xumus / N.B. Pomanosckuin, B.B. Bontpometok, J1.I". T'mapaHoeny u ap. - M.: HALL IH®PA-M, Hos.
3HaHue, 2015. - 504 c. Pexwum goctyna: http://znanium.com/catalog/product/502950

BroopraHuyeckas xumms [OnekTpoHHbIi pecypc] : y4eb. nocobue / nog pen. H. A. TiokaskuHoi - M. : TOOTAP-Meaua,
2015. - http://www.studmedlib.ru/book/ISBN9785970431894.html|

. BnoopraHmnyeckas xumMms: pyKoBoACTBO K MPaKTUYECKUM 3aHATUAM [DNeKTPOHHbIN pecypc] / nog pea. H.A.
TiokaBkmHom - M. : TOOTAP-Meaua, 2014. - http://www.studmedlib.ru/book/ISBN9785970428214.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.3 Xumus

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

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 15 ua 15. Bl YHH

AR 5 AN LM O



