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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) BkodeHa B pasaen "b1.6.8 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 8 3a4eTHbIX(ble) eanHuL(bl) Ha 288 yaca(os).

KoHTtakTHasi paboTa - 106 4aca(oB), B TOM Yucne nekumm - 38 4aca(oB), npakTuyeckune 3aHsTus - 0 Yyaca(os),
nabopaTtopHble paboTbl - 68 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 128 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 4
HeopraHn4yecknx coegHeHnn.

Tema 2. CTpoeHune aToma.

> lMepuopunyeckmnin 3akoH MeHaeneesa 1 5 0 0 4
" |v nepuoaunyeckas cuctema

XVIMUYECKUNX 3NIEMEHTOB.

Tema 3. Meton MonekynsipHbIX

3. opbutaneir (MO). 1 2 0 0 4
Tema 4. TepMoanHammka XMMUYECKMNX
npoeccos. [NepBbii 3aKOH
TepMoaMHaMunknio 3akoH [ecca.
4 BTopoii 3aKoH TepMoaNHaMMKW. 1 5 0 0 8

" |Neproauvyecknii 3akoH MeHaeneesa
1 neprnoaunyeckas cuctema
XM-MNYECKMX 3NIEMEHTOB.

Tema 5. XuMunyeckas knHetmka u
pasHoBecue. CKOPOCTb XMMNYECKUX
peakunii. MONEKYNsSIPHOCTb U
5. [1OPAAOK peakumn. O6patnmble 1 > 0 6 6
" |npoueccsl. MpuHumn Jle- Wartenbe
Xumuyeckas KnHeTmka u
pasHoBecue. CKOPOCTb XMMNYECKUX
peakuuii. 3aKoH AeNCTBUS Macc.

Tema 6. PacTBopbl HE3NEKTPONNTOB
6 Pacteopbl anekTponutos. Bopa kak 1 > 0 6 8

" |pacTBOpUTENL.BOOOPOAHLIV 1
rMMOPOKCUNbHbBINA nokasaTtenu.

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

Tema 8. OCHOBbI 3N1EKTPOXUMUNA.
8. |OKncnnTenbHO-BOCCTAHOBUTENbHbIE 1 2 0 6 8
(penokc) noteHumansi.

Tema 9. KomnnekcHble coeanHeHns

OnuncaHne XxMMN4eCcKom cBs3un B
KOMMIEKCHbIX COEANHEHNSX (METOL

9. o L 1 2 0 6 6
BaNEHTHbIX cBA3el). KomnnekcHble

coeguHeHuns. OnncaHne XMMn4eckom

CBSA3M B KOMMNEKCHbIX COeOVHEHUSAX.

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

10.[cocAHe ec 2 2 0 4 6
CBSA3eN B OpraHn4eckumx

coelvHeHnsIX. HacblweHHble

yrnesogopobl (ankaHbl).

Tema 11. STneHoBble YrnesoaopOLbI

11 (ankeHbl). Yrnesonopoapl C AByMS 5 > 0 4 8
‘|nBOMHBLIMK CBSA3SAMM (ankagueHsbl).

Tema 12. AueTtuneHosble
yrnesogopoabl (ankuHbl).

12. Linknuyeckme yrnesonopodpl 2 2 0 4 10

(umknoankaHbl).
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 13. ApomaTtuyeckune
13. yrnesogopoabl (apeHbi). 2 2 0 4 10
Tema 14. ManoreHnpou3sogHbIe
14. yrnesogoponos. Cnuptbl. AMUHDI. 2 4 0 4 10
Tema 15. Kap60oHunbHble
15. CcOoeOuNHEeHMS. 2 2 0 4 10
Tema 16. KapboHoBble KUCNOThI.
16.|OkcrkapboHOBbLIE KMCNOTHI. 2 4 0 4 10
AMUHOKMCNOTDI.
Tema 17. Yrnesogpbl. MoHO-, au- n
17. nonvcaxapuipbl. 2 2 0 4 10
Utoro 38 0 68 128

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XUMUWN. OCHOBHbIE K/1TacCbl HEOPraHUYecKux coeaAMHEHUN.

3aKoH COXpaHeHMs Macchbl U aHeprumn. AToOMbl U MONEKYbl, Ux Macchbl. Mosnb, MonsipHas Macca. 3akoH MOCTOSHCTBA
COCTaBa, CoeMHEHNs nepeMeHHoro coctaea. ['azosble 3akoHbl: ["ei-JTioccaka, bonna-MapuotTa, ABoranpo,

06 beANHEHHbIN ra3oBblil 3aKoH. MapunanbHble aBneHNs ra3oB. SKBMBANIEHTHbIE MAcChl, 3aKOH SKBUBANEHTOB - 2 Yaca.
OCHOBHbIE KNnaccbl HEOPraHNYECKNX COEANHEHWNIA: OKCUAbI, TMAPOKCUAbI, KUCNOTbl, CPeAHUE, KACIbIE U OCHOBHbIE COMN,
MX CBOWCTBA, NOy4eHne 1 HOMeHKnaTypa- 2 yaca.

Tema 2. CtpoeHue atoma. Nepuoguueckmn 3akoH MeHgeneesa n nepnogmyeckas cCUCTeMa XMMMUYECKUX
3/1eMEeHTOB.

MnaHetapras mogenb atoma. lNoctynaTbl Bopa. BonHOBOM xapaktep ABuXeHus anekTpoHa. KBaHToBble yncna,
3neKTPOHHble opbutanu. 3anpet Maynu. Mpasuno XyHoa. 9gdekTsl NPOHUKHOBEHUS 1 3KPAHNPOBAHUS 3NEKTPOHOB.
KonnyecTeo anekTpOHOB Ha YPOBHSIX 1 MOAYPOBHAX, NOCNEA0BaTENIbHOCTb 3arn0fHEHWs nxX anekTpoHamu. Mpasuna
Kneukosckoro. [MpoBanbl anekTpoHOB- 2 Yaca.

Tema 3. Meton MmonekynsipHbix op6utanei (MO).

CoBpeMeHHble NpeAcTaBeHNs 0 CTPOEHMN atoMa. 3anofiHeEHNE 31eKTPOHaMM SHEPreTUYECKUX YPOBHEN U NOOypOBHE
aToma. IameHeHne CBOWCTB aTOMOB MO nepuogam 1 rpynnam. (2 yaca). Metoqn BaneHTHbIX CBA3E METOL MONEKYNSPHbIX
opbuTaneit. MexmonekynspHoe B3anmoneicTene (cunbl BaH-nep-Baanbca). BoooponHas cesisb. Metannmyeckas
CBSi3b. TBEpble BELWECTBA C MONIEKYNSIPHOW, aTOMHOW, MOHHOM, METANNNYECKON KpUCTanNnYeckom peweTkom, nx
CBOWMCTBA- 2 Yaca.

Tema 4. TepmoanHaMMKa XMMUYeCKUX npoueccos. lNepBbi 3aKOH TepMoaMHaMukuio 3akoH Mecca. Bropon
3aKoH TepmoauHamuku. NMepuoamnyecknin 3akoH MeHpoeneesa n nepuoanyeckas cMcTeMa Xu-MM4YecKux
9/1EMEHTOB.

OcHoBHble NOHATMA: cncTeMa, hasa, KOMMNOHEHT, napameTp, PyHKuns. MNepBblil 3aKOH TEpMOAMHAMUKA. BHYTpeHHSA
SHEeprus, sHTanbnms, NX N3MEHeHne B pasnnyHbiX npoueccax. 3akoHbl ['ecca u Jlasyasbe-/lannaca. CtaHoapTHbIe
SHTanbnNuy 0bpas3oBaHUS CoOeaUHEHWA. DHTanbNus pacteopeHus. 13obapHo-n3oTepmmuyeckuii noteHuman (cesoboaHas
aHeprusi M'mbb6ca). DHTPONNS Kak Mepa BEPOSITHOCTU COCTOSIHUS CUCTEMbI. YCNOBMS CaMOMPOM3BO/IbHOrO NpoTeKaHms
npoueccoB. OCOBEHHOCTV TEPMOAMHAMMKN XMUBbIX OPraHM3MoB- 2 yaca.

Tema 5. XuMuueckasi KWHETUKa U paBHOBeCHe. CKOpOCTb XUMMYECKUX peakLuUin. MONEKYNAPHOCTb U NOPAAO0K
peakuun. OﬁpaTVIMble npoueccsl. MpuHumn Jle- LLlatenbe Xumnyeckasa KuHeTUKa U paBHoBecue. CKOpOCTb
XUMMYECKUX peaKkLiuiA. 3akoH pencTBus Macc.

CKOpOCTb XMMUYECKOWN peakumm. AKTUBHbIE MOMEKYNbl, SHEPrusa akTneauun. BnvsHrue Temnepatypbl Ha CKOPOCTb
peakuun (Npasuno BaHT-INodpa). 3akoH feincTBns Macc, KOHCTaHTa CKOPOCTH peakumm, MONeKYNsSpPHOCTb U NOPSAOK
peakuun. Katanns roMoreHHbIn, reteporeHHblin, oepMeHTaTusHbli. LienHble peakummn. POTOXMMUYECKNE, COMPAXEHHbIE,
konebatenbHble peakumun. ObpaTtumble peakuun. KOHCTaHTa XMUMUYECKOrO PaBHOBECUS NS FOMOFEHHbIX U reTEPOreHHbIX
cucTeM. CBA3b KOHCTaHTbI PaBHOBECUS C aHepruelt Mmbbca. BnmsiHne pasnmuHbix oakToOpoB Ha XMMUYECKOE
pasHosecue, npuHumn Jle Latenbe-BpayHa- 2 yaca.

Tema 6. PacTBopbl HeanekTponutoB PacTBopbl 31eKTponuToB. Bona kak pactsoputenb.BooopoaHbin n
rMopoKCUNbHbIA NoKa3arenu.
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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

PacTBopbl MCTUHHBIE 1 KONNonaHble. CNocobbl BbIpaXeHNs COAepXaHUst paCTBOPEHHOrO BeLLeCcTBa B pacTBope
(KOHUEeHTpauus pacTeopa): MaccoBble 40N, MOJIbHble OONUN, MONSAPHAs KOHLEHTpaUNs, 9KBUBANEHTHAs KOHLEHTpauus
(HOpManbHOCTb), MONSANBHOCTL, MONbHAsA [ons. PacTBopbl ngeanbHble 1 peanbHble. PACTBOPUMOCTb rasoBs, XUAKOCTEN U
TBEPObIX BEWECTB, €e 3aBMCMMOCTb OT TEMNEpPaTypbl U AaBNeHWs. DHTanbNns pacTeopexmns. moparauns
(conbBaraums). Ocmoc, ocMOTNYEeCKOe AaBneHue, 3akoH BanT-INodbdoa. N3oToHnYeckme, runep- 1 runoToHMYeckue
pacTsopbl. [laBneHne napa pactBopuTens Han pacTBOPOM, TeMnepaTtypbl KUNEHWS 1 3aMep3aHns pacTBOPOB, 3aKOHbI
Payns. MI3oToHNYeckuin KoaghpuumneHT- 2 yaca

Tema 7. T'mpponus conen. CteneHb U KOHCTaHTa ruaponuaa.

Huccoumnauns soabl. loHHoe npou3seneHne Bodbl. duccounaumns B pactBope cnabblx aNeKTpOnnToB (KUCNOT,
ocHoBaHwin). CtyneHyaTas guccoumauus cnabbix anekTponnTos. CTyneHyaTble U 06Wwas KOHCTaHTa auccoumaumu.
3akoH pasbasneHus Octeanbna. CteneHb guccoumnaumn. BooopooHblii v rugpokcunbHbll nokasatenu. Mmoponus
coneir. ObpatMblil 1 HeoBpaTUMBbIA FMOPONU3 CONEA.

Tema 8. OCHOBbI 3NeKTPOXMMUU. OKMCNUTENIbHO-BOCCTaHOBUTENbHbIE (PenoKC) NoTeHUnanbl.

OKUCINTENbHO-BOCCTAHOBUTENbHBIE CUCTEMDBI. V306paxkeHne oKMc-NnTeNbHO-BOCCTAaHOBUTENbHBIX (PELOKC-) CUCTEM
METOOOM Monypeakumin (4acTHbIX peakumit). OKMCNNTENbHO-BOCCTAHOBUTESbHBIN (PeLOKC-) MOTEHUMAN Kak
KONMYECTBEHHAS XapakTepucTnka penokc-cucremol. YpasHeHne HepHecta. CtaHoapTHble penokc-noTeHumnansl u
crnocobbl nx onpeaeneHns. BooopoaHbii 3nekTpon. DNeKTPOXMMUYECKWA paf HaNpsiXXeHUiA MeTanioB. 3aBUCMMOCTb
BEMNYMHbI PELOKC-MOTEHUMANa CUCTEMbI OT KOHLIEHTPALIMKU MOHOB, Temnepatypsbl, pH, koMnnekcoobpa3oBaHus B
pacTteope. Penokc-noteHumanbl 1 OLeHKa HanpasaeHNs 1 NOMHOTHI NPOTEKAHNS OKUCTINTENbHO-BOCCTAHOBUTENbHBIX
peakumit. 3aBUCMMOCTb MEXAY BENNYMHAMN PEeOOKC-NIOTEHUMANOB CUCTEM U N3MeHeHneM aHeprim Mmbbea.

OKncnMTENbHO-BOCCTAHOBUTENbHBIE npoueccChbl C y4aCTuneM aN1ekTpmn-4eckoro Toka. SﬂeKTpI/I‘-IeCKI/IIZ TOK KaK CUIbHEeNLWNi
OKUCNSAOWMA N BOC-CTaHaBNMBAKOLWMNIA areHT. MHepTHbIe N akKTUBHbIE 3/1EKTPOObl. CxeMbl npoueccoB Ha anekTponax npu
ANEeKTpPonn3e pacnnasoB 1 BOOHbIX PACTBOPOB.

Tema 9. KomnnekcHble coeauHeHns OnmMcaHne XMMUYEeCcKoW CBA3N B KOMIIEKCHbIX COe AUHEeHNAX (MeToxn,
Ba/ieHTHbIX cBa3en). KomnnekcHble coeamHeHusi. OnucaHne XMMmM4eckom CBsi3n B KOMMJIEKCHbIX COeaVNHEHUsIX.

BaxHenwwe noHatus. NonoxeHuns teopun BepHepa. LieHTpanbHbIl aToM, BHEWHSAS U BHYTPEHHSAS cdpepsl,
KOOPAMHALMOHHOE YMCIO, SAPO KOMMNEKca, ero 3aps, rnasHas u noboyHas BaneHTHocTU. HomeHknatypa
KOOPAMHALMOHHbBIX COeANHEHWA.

TunuyHble KOMHHeKCOOGDaBOBaTeﬂM. CDaKTOpr, onpenendwouwmne CrnocobHOCTb aTOMOB M MOHOB BbICTyNnaTb B Ka4eCTBe
KOMHHGKCOOGDBBOB&TGHH.

TunuyHble nUraHabl. CDaKTOpr, onpegnengdiouwune cnocobHOCTb MONeKyn n NOHOB BbICTYNaTb B Ka4eCcTBe NUraHnoB.
LleHTaTHOCTb NUraHooB. XenaTHble KOMMNIEKChI. I'Ionwﬂ,ueprle KOMMMNeKcChl.

CoBpeMeHHasi TeopUsi CTPOEHUS KOMIMIEKCHbIX CoeanHeHuiA. KoBa-NeHTHbIe (C LOHOPHO-aKLenTOPHON 1 OaTUBHOM
CBSA3bI0) U MOHHbIE KOMMNNeKchl. [Mbpransauns atoMHbix opbuTanei npy KOMNIekcoobpasoBaHUy U reoMeTpust
KOBaNEHTHbIX KOMMNEKCOB. BHyTpu- 1 BHEWHeOpOWTaNbHbIE KOMMNEKCHI.

Teopvm Kpuctanin4eckoro nonsa n teopuda nonsa nuraHaos. CHeKTpO-XMMMHeCKMﬁ pAan. Hn3ko- 1 BbLICOKOCNUHOBbIE
KOMMNNeKchbl.

MNoBeneHWe KOOPAVHALMOHHBIX COEAUHEHNI B pacTBopax: auccoumnaums, nabunnbHoCTb, MHEPTHOCTb. MNonHas u
CTyneH4aTble KOHCTAHTbI YCTOWYMBOCTM (HECTOMKOCTH).

Tema 10. Mpenmet opraHnyeckon xummnu. CtpoeHue opraHM4eckux coeamHeHUn. TUnbl XMMUYECKNX CBA3EN B
opraHM4yeckux coeguHeHUsX. HacblileHHble Yyrnesoaopoabl (ankaHbl).

MpenMeT opraHNYecKoin XMMUN 1 CBSI3b C APYTUMI XUMUYECKUMU Haykamu, Gruonorueit, MeamumHol. ColpbeBble
WCTOYHMKWN OPraHNYeCcKUX coeMHeHnin. 3Ha4YeHne coeMHeHNl yrnepoaa B NpakTUIeckon AesTelbHOCTU
yenose4yeckoro obLecTsa.

DopMMpPOBaHNE Y OCHOBHbIE MOMOXEHUS TEOPUM CTPOEHUS OPraHUYeCcKNx coeanHeHnn. isomepus, romonorus,
nzonorus. CTpykTypHas u3oMepms 1 ee pasHoBMAOHOCTM (C npuMepamu). [pocTpaHCTBEHHAs M3oMepus:
KOHpUrypaunoHHas 1 KoHgpopMaLMoHHas.

Tunbl XMIMWUYECKOIN CBA3WN: MOHHAS, KOBANeHTHas!, ceMunonsapHas, sogopoaHas. Marematuyeckne Metofbl onmcaHuns
3NEKTPOHHOr0 CTPOEHNS MONEKYN: METOL, MONEKYNspHbIx opbutanein (MO NIKAO), meton BaneHTHbIx cBsseli (BC),
Teopusa pe3oHaHca.

ONeKTPOHHbIE KOHCPUIypaLUn U BaneHTHbIe COCTOSIHWSA 3NEMEHTOB BTOpOro nepunoaa. Mbpuansaums n rubpuiHoie
opbutanu. MpocTbie 1 KpaTHble CBA3W (O- 1 TI-CBSA3W). VX onncaHne Ha ocHoBe NpencTaBneHuii ob sp-, sp2- u
sp3-rmbpuansauun.

Knaccudpmkaumsi opraHn4eckmnx coeauHeHmnin. Knaccngoukaums opraHMHeckmx peakuuii: peakummn 3amelleHns,
NpVCoeaMHEHNS, OTWENNEeHNS, LMKNONPUCOEaNHEHNS, OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE PeaKLIMK 1
neperpynnupoBkn. NMoHATME 0 MeXaHN3Me peakLmMu: NPOMEXYTOYHbIE YacTuLbl, TepexogHoe cocTosiHme. KnHeTnyecknii
1 TEPMOANHAMUYECKUIA KOHTPOMb. TUMbl pa3pbiBa XMMUYECKON CBSI3W (FOMONUTUYECKUIA U reTeponnTnyeckunii). NoHol,
cBoboaHbIe paauKkarbl. SNEKTPOPUNbHbIE 1 HYKNeO(UIbHbIE YHaCTULLbI U peareHTbl.

"OMonornYeckunin psig ankaHoB, nx U3oMepust U HomeHknatypa. Cuctematuydeckas HomeHknatypa VIKOMAK,
pauvoHanbHas 1 TpueManbHas HoMeHknatypa. HomeHknatypa v n3oMepus ankunbHbIX Pagukanos.
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MprpoaHble MCTOYHUKKM ankaHoB. OCHOBHbIE METOAbI CMHTE3a: M'MAPUPOBaHNE HeNpeLenbHbIX YrNeBoL0pPOA0s,
BOCCTAHOB/IEHUE FaNioreH- U KMCNOPOACOAEPXAlUMX COAEPXalLMX COeAMHeHiA, peakunmn Biopua, [ioma, anektponus
conei kapboHoBbIX KUCNOT (3nekTponus Konbbe), feicTBre BoAbl Ha peakTuBbl [ prHbspa, pasnoxeHue rnapa3oHoB
anbAernnoB 1 KETOHOB.

OneKTPOHHOE CTPOEHNE ankaHOB HA OCHOBE NpeacTasneHnin o sp3-rubpuansaumnn. MNpupona C?C n C?H cesAseir B
ankaHax. [nuHbl cBsi3ei 1 BaneHTHble yribl. [IpocTpaHCTBEHHOE CTPOEHNE HACBIWEHHbIX YrNeBoaoponos. MNMoHsaThe o
KOHhopMaLmMsix N KOHGhopMepax ankaHoB. MpoekLoHHbIe ¢hopMyibl HblomeHa. KoHdhopmaLuuy aTaHa, nponaxa, ytaHa
1 BbICLIMX ankaHoB. SHepretTnyeckas guarpamma KoHOpPMaLUMOHHOIO COCTOSIHUS MONEKy bl ankaHa. PakTopsl,
onpenenstolwme OTHOCUTENbHYIO CTabrNbHOCTb KOHDOPMEPOB.

dunamnyeckne ceoncTea napagouHoOB 1 UX 3aBUCUMOCTb OT OJINHbI U CTENEHW PA3BETBIEHHOCTU yrneBop,opop,Hon uenu.

Xummnyeckue ceoicTea. Peakunu, npotekarowme ¢ roMONMTUHECKUM PaspbiBOM CBS3U. MexaHW3M LienHbIX
cB06OIHO-paaMKanbHbIX peakuuii 3aMelleHns B ankaHax. Peakumm ranoreHmpoBaHus (xnopuposaHue, GpommposaHue,
NoaMpoBaHue, PTOPMPOBAHUE). PernoHanpaBneHHOCTb ranoreHMpoBaHNs Pa3BETBNEHHbIX ankaHoB.
CynbghoxnoprpoBaHue, CyNnbGOOKNCIIEHNE, HUTPOBaHWE, okucneHrne. CENeKTUBHOCTb paavKaibHbIX peakLuii 1
OTHOCUTENbHAs CTabUNbHOCTb aNKWUMbHbBIX PAANKANOB. TEPMUYECKUA U KATANNTUHECKUIA KPEKMHT.

Tema 11. STuneHoBble YrneBoaopoabl (ankeHbl). Yrnesonopoabl ¢ ABYMS BOAHbIMU CBA3SIMU (ankagueHbl).

"omonoruyeckuin pag ankeHos. Cuctematnyeckas HomeHknatypa VIOMAK, paunoHanbHas Homerknatypa. Nsomepus B
psioy ankeHoB: N30Mepust YrnepoaHoro ckeneta, No3nLMOHHas 3oMepms (M3oMepust NONOXEHWS), KOHQPUIYpaLMOHHAS
(umnc-tpaHc- nnn E,Z-) nsomepms, Mexknaccosas M3oMepus.

CtpoeHue ankeHos. Mpupoaa C=C cBasu (sp2-rubpuansauns). TepMmoanHaMmnyeckas yCToMYMBOCTb ankeHoB.
dusnyeckne cBONCTBa ankeHos.

Cnocobbl NonyYyeHnst ankeHoB: a) KaTanuTUYECKOe AErMAPUPOBaHME ankaHoB, KPEKMHT (OPakLMU Cbipoit HedoTu; 6)
rMApPUpPOBaHNE OUEHOB; B) BOCCTAHOBNEHNE anknMHOB HATPUEM B XNOKOM aMMunake, JUMMUOOM; r)
JernaporanoreHnpoBaHue MOHOranoreHnpPou3BoaHbIX YrNeBoAOPOL0B; O) AeranoreHnpoBaHe BULMHaNbHbIX
JvranoreHankaHos; e) gerngparauust CnMpToB; X) peakuns Buttura; 3) TepMmyeckoe pasnoxXeHns YeTBepTUYHbIX
aMMOHMEBbIX OCHOBaHWIA (npasuno fodmaHa).

Peakuun anekTpounbHOro NpucoeanHEHUs K onedprHam: NprMcoeamHeHne rafioreHoB, ranoreHoBoaopoaos, KUCHOT,
BoAbl. MexaHn3Mm peakuuii 3neKTPoUNbHOTro NPUCOEANHEHUS: TI- U O-KOMMNEKCbI, KNACCUYeCKMe N OHUEBbIE KaTUOHbI.
CtepeoxuMns anekTpogunbHOro npucoeamHeHus. Mpasunno MapKoBHUKOBA W ero MHTepnpeTauuns ¢ No3uumi
3NEeKTPOHHbIX addpekToB. "HapylweHne" npasnna MapkoBHMKOBA Mo BAUSAHUEM 3NEKTPOHOAKLENTOPHbLIX 3aMecTUTeNeil.

CeobogHo-paavikanbHoe npucoeanHeHne HBr kK HECUMMETPUYHBIM ankeHam (nepekmcHbln agodpekT Kappawa-Maiio),
MexaHn3M peakumu. NprcoenmHeHve ranoreHoB no cBoboAHO-paavKanbHOMy MexaHuaMmy. Peakumm ankeHoB no
anNUIbLHOMY MOSTIOXEHWIO.

Peakumnu okncneHus ankeHoB no BarHepy, Mpunexaesy (peakumnsi anokcuanposaHus), Mappriecy (030HONN3 Unu
030HMpoBaHue). XecTkoe oKucneHne ankeHoB. MaprpoBaHue ankeHos.

PanvkanbHas v noHHasi nonumMepu3aums.
AnkagumeHbl. Onpenenexune, knaccudukaums, MU3oMepus, HoMeHknaTypa. BaxHeiwue 1,3-aneHbl ? 6yTaaneH, M3onpeH.

ONEeKTPOHHOE CTPOEHNE COMPSIXEHHbBIX OUEHOB: TI,TI-COMNPSIXEHVE, NPELCTABNEHNS O AEeNOKaNN30BaHHbIX
TI-MOJNIEKYNSIPHBIX OpbuTansx.

Cnocobbl nonyyeHunst 1,3-ankafneHoB: a) CTyneHyaToe AernaprvpoBaHue yrinesonoponos; 6) aernnpartaums ravkonei; B)
jerngparaums HenpenenbHbX CIUPTOB; ) AernaporanoreHnpoBaHme ranoreHnpon3BoaHbIX YrNeBodOPOL0B; 4) MeToq
Nebepesa.

Xummndyeckue ceorctea 1,3-ankagueHos. Katanutmnyeckoe ruapuposaHne. dnekTpodnnbHoe NpMcoeanHeHne ranoreHos
u ranoreHosoaoponos. ObpasoBaHue NpoaykToB 1,2- 1 1,4-NpucoefmHeHNs. 3aBUCMMOCTb COOTHOWEHUS NPOAYKTOB OT
Temneparypbl. HanpaesneHve npucoeaMHeHns B yCIOBUSAX KUHETUHECKOTO U TEPMOANHAMUYECKOro KOHTpons. ueHoBbli
cuHTe3 (peakumsa Ounbca-Anbaepa).

Monnmepnsauns ONEHOB 1 ee TEXHUYECKOe 3HaveHne. MNpupoaHbIA 1 CUHTETUYECKUIA KaydykK, CTepeoperynapHbie
nonMMepbl, BynkaHnsaunsa kaydyka.

KyMyneHbl: 31eKTPOHHOE 1 MPOCTPaHCTBEHHOE CTPOEHME KYMyIEHOB HA OCHOBE NpeacTasneHns 06 sp-rubpuansauun.
XuMpnyeckme CBOMCTBA: BOCCTAHOBIEHUE, rMapaTaums, ouMepusauns, nsoMmepusaums.

Tema 12. AueTuneHosble yrnesonopoabl (ankuHel). Lluknuyeckune yrnesomopobl (LMKNOanKaHbl).

"omonoruyeckuin pag anknHos. Cuctematnyeckas HomeHknatypa VIKOMAK, paumoHanbHas HomeHknatypa. N3omepus B
pagy ankuHoB: 3omepunsa yrneponHoro ckeneta, no3vuMoHHas nsoMepust (M3oMepusi NONOXEHMS), MeXKnaccosasl
nsomepus.

CtpoeHre anknHos. Mpupona TpoiHol yrnepoa-yrneponHoii ceasm (sp-rubpuansaums). dusnyeckme ceolicTea
ankKNHOB.

Cnocobbl nonyyeHna ankKnHoOB: a) nonydyeHune auetuneHa n3 Kap6|/|,ua Kanbuus; 6) nonydyeHune aueTuneHa npu gyroeom
cnocobe nmponn3a MeTaHa, B) nonyyeHne roMmonoroe auetuneHa ankKunmposaHnem auetTunneHnnos; F)
gerngporanoreHnposaHne BULNHaNbHbIX U TEMUHATIbHbBIX ONTanoreHnpon3BoOHbIX yrneso40p000B; ,D,)
neranoreHnposaHune TetparasoreHnpon3soHbIX yrneson4opon0B.
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XuMpnyeckume CBOMCTBA aNnkMHOB: KaTtannTMYeckoe rMaprpoBaHue, rugpataums (peakums Kydepoea), npucoenmHeHme
ranoreHoB, raforeHoBOA0POAOB, CNMPTOB, KAPOOHOBBIX KUCNOT. SNEKTPOMUNLHBIA U HYKNeOgUIbHbI MEXaHU3MbI
npucoenvHexus. [lumepusauns, Tpu- 1 TeTpamepusauns auetuneHa. AnkuHbl Kak gueHodunbl (peakums
Ounbca-Anbaepa). OkucnuTenbHble NpeBpaweHns anknHoB. KNCnoTHbIE CBOMCTBA TEPMUHANbHBIX aflKUMHOB,
auetuneHnapl MetTannoB. KayecTBeHHblE peakLyn Ha KOHLIEBYHO TPOMHYH CBS3b.

LimknoankaHbl. Knaccudpmkaums anmumknos, cuctematudeckas HomeHknartypa VIOMAK. Nsomepus B pagy
LMKNOankaHoB: N30Mepurs yrnepoaHoro ckeneta, No3nLMoHHas n3oMepus (M30Mepurs NONOXEHNS), KOHCUIypaUMOHHas
(umnc-tpaHc- nnn E,Z-) nsomepms, Mexknaccosas M3oMepus.

OTHOCMTENbHAs YCTONYMBOCTb LIMKIOB, €€ aHann3 Ha OCHOBE NPeLACTaBNEHWIA O PA3NNYHbIX TUMAX HAMPSXKEHWA:
yrnosoe (banepoBckoe) HanpsxeHue, TopcuoHHoe (MuTuepoBCKoe) HanpsXeHne, HanpsxeHne BaH-aep-Baanbca.

MpocTpaHCTBEHHOE CTPOEHME MablX U CPEeaHUX LKnoB. OCOBEHHOCTU NPOCTPAHCTBEHHOMO Y 3NIEKTPOHHOIO CTPOEHNS
LMKNonponaHoBoro Konbua. KoHgopmaLuum umknorekcaHa ("kpecno”, "saHHa", "TBUCT") U ero NPOV3BOAHbIX,

aKBaTopurasbHble 1 akcuasbHble CBA3KN B KOHpopMaLmm "Kpecrno" umnkiorekcaHa.

MeTonbl cnHTE3a umknonponaHa, LI,I/IKJ'IO6yTaHa, UMKNoneHTaHa, uMknorekcaHa n nx npomn3eonHbIX. Ob6uwwe un
crneundonyeckne Metodpbl NoNy4eHNa KOHKPETHbIX LMKINYECKUX CUCTEM.

CpaBHeHMEe XMMUYECKUX CBOMCTB LUMKINYECKNX YrNEBOAOPOLOB C UX aUMKINYeCcKMMmn aHanoramu. MNposieneHne
0COBEHHOCTEN CTPOEHNS LIMKIONPOMnaHa B ero XMMUYECKrX CBOMCTBax. Peakuun npmcoeanHeHusl.

[MoHATME O NONMUMNKNNYECKMX HACBIWEHHbIX yrnesonooponax. Tunbl BULIMKINYECKUX CUCTEM: cnnpaHoBble,
KOHOEHCMPOBAHHbIE N MOCTUKOBbIE CUCTEMBbI, aHcamb6nu LMKOoB. KapKaCHbIe coeanHeHus, anaMaHTaH. Henpe,ueanble
Lumknmnyeckme yrnesogoponbl. Hal'lpFI)KGHHaFI KpaTHas CBA3b.

Tema 13. ApoMmaTtuyeckue yrnesonopoabl (apeHsbi).

BeH3zon n ero romonorn, n3omepua, HOMeHknartypa. ApomaTquCKme yrneesonooponbl: MOHOAOEepPHble, MHOrosaepHbole,
HebeH3ouaHbIe apomMmartunyeckmne coeaqunHeHuns.

Cnocobbl NonyYyeHnst apoMaTUYECKMX YrneBoLOPOLOB.

CoBpeMeHHble nNpeacTaBneHusi 06 aneKTPOHHOM CTpoeHun 6eH3ona. ApoMaTUYHOCTb, e NPU3Hakn. SHeprus
pe3oHaHca. Mpaeuno Xiokkensi. HebeH3onaHble apoMaTMyeckme CUCTeMb.

Peakumu apoMaTnyeckoro anekTpoguibHOrO 3aMeLLeHUs: CyNb(NPOBAHUE, HUTPOBAHWE, raNoreHPoBaHME,
anknnupoBaHve, auunnposaHue. MexaHnam peakumm: Ti- U G-KOMIIEKChl. SHepreTMHeckuii npognib peakuuy. Mprumn
XemmoHza. MpoTOHHbIE KACNOThI 1 KACNOThI JTblonca Kak Katanu3aTopbl 3NeKTPOUIbHOMO 3amelleHmnst. BrusiHne
3amecTuTenei B 6eH30MbHOM KOMbLIe HA U30MEPHBI COCTaB MPOLYKTOB 1 CKOPOCTb peakuuu. [Mpasuna opueHtauun.
CornacoBaHHas 1 HECOrIacoBaHHAS OpUeHTauus.

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

AnkunbeHszonbl. Cnocobbl NOMyYeHNs C NCMONb30BaHNEM peakLMii ankunnposaHus, Biopua-Buttura. Peakumu
9NeKTPOPMNBLHOrO 3amelleHns B 6eH30M1bHOM Konble. Peakuum pagynkanbHOro 3amelleHns B 60K0oBoW Lenu,
6eH3nnbHas ni-cuctema. OTHOCUTENbHAS YCTOW-YNBOCTb BEH3UNBHOrO paaukana. OKUCIuTeNnbHbIE NPEBpPAaLLEHNS
anknnbeH30N0B, peakumn 0ernaprupoBaHuns.

OugpeHun- n TpudpeHnnmMeTaHsbl, X CUHTE3 peakumein dpunens-Kpadprca, BOCCTaHOBNEHUEM TpUapUNKapObrHONoB 1
ranoreHnoB. KnucnotHele CBOWCTBA yrneBoaoponos, wkana CH-kuenotHoctv. KoHAEHCMPOBaHHbIe apoMaTuyeckme
cucteMbl. HagptanuH, aHTpaueH, OeHaHTPEH.

Tema 14. ManoreHnpouseogHble yrnesonoponos. CnpTtbl. AMUHBI.
"anoreHnpoun3BoaHbIE YyrNeBoaoponoB. Knaccugmkaums, OCHOBHbIE TUMbI.

Cnocobbl 06pasoBaHms cesian C-Hal: 1) nonyyeHne 13 ankaHos; 2) npucoeauHeHne Hal2 n HHal k ankeHam,
rmapobpoMUpoBaHNE ankeHOB B MPUCYTCTBUM NEPEKUCHBIX COEOUHEHWI, 3aMeLLEHe aTOMa BOAOPOAA Ha ranoreH B
annunbHoOM nonoxexuu; 3) npucoeguHeHrme Hal2 n HHal k ankuHam; 4) npucoeanHenve Hal2 n HHal k ankagueHawm; 5)
nonyyeHune us cnupTos: 3ameleHe OH rpynnbl CNMPTOB C NCMONb30BaHNEM ranoreHOBO4OPOLOB, FranoreHnaos
docapopa (lI1) un (V), TnoHunxnopuaa; 6) peakuns XyHcamkkepa; 7) peakums PUHKenblUTenHa.

CTpoeHne 1 onsnyeckme CBOMCTBA ranoreHnpon3BoLHbIX YrNeBoA0POLO0B.
MoHoranoreHnpon3BoaHbIe anugaTn4eckrx yrneso4opoLoB, N30MepPUs U HOMeHKNaTypa.

Xunmmnyeckune ceorcTBa ranoreHankaHoB. BocctaHoBneHne H2 n HI. Bdanmoneicteme ¢ akTUBHbIMU MeTannamm.
O6pasoBaHye MeTannopraHnYeckux coeamHeHni, peakuus Bropua.

Peakumu HykneodpmnbHOro 3amelleHns atoma ranoreHa. Baaumopeiicteume ¢ O-, S-, N-, C-Hykneodounamu: a) ruaponna
ranoreHankaHoB, peakLumu ¢ ankoronatTamy MeTansnos, ¢ conamu kapboHoBbIX kMcnoT; 6) peakumu ¢ H2S, NaSH,
TUONSTaMy METaNNOoB, TMONAaMU; B) B3aMMOLENCTBME C aMMHaMu (peakumsi FodgomaHa); r) peakumm ¢ aMmbuneHTHbIMU
Hykneodpunamm (NaNO2, unaHupamu metannos); o) peakumu ¢ aueTuneHmaamMmm MeTanios, HaTPMaIOHOBbLIM 3CPVPOM 1
apyrumun C-Hykneogounamu; e) peakumst GuHkenblTenHa.

MpencTtaBneHns o MexaHmamax MoHoMonekynsipHoro (SN1) n 6umonekynsipHoro (SN2) HykneodunbHOro 3aMeLLeHmsI.
MepexoaHble COCTOSHUS, MHTEPMEAnaThl. BnnsHue pa3nnyHbix qakTOpoB Ha PeakLMOHHYO CrOCOBHOCTb
ranoreHankaHoB. DHepreTnyeckuin npodunb, ckopocTb u ctepeoxummus SN1 n SN2 peakumi.

Peakuwnu oTwenneHmns (anMMUHUPOBaHNS), MexaHnam peakumnin E1, E2, E1cb, npasuno 3aiuesa.

ApomaTtunyeckume ranoreHnpoM3BOaHbIE U rafloreHNpPoM3BOAHbIE HEMPEAE/bHbBIX YrNEBOLOPOL0B, METOAbI UX NOMYYEHNS
1 XMMW4YeCcKne CBOICTBA.
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CnupTbl. Onpenenenue. Knaccudpmkaums, nsomepus, HomeHknatypa (MIOMAK, kapbuHonbHas, cnmptosas,
TpuBManbHas).

MpenenbHble ogHOATOMHbIE cnMPThl. MeToabl nonydeHns: 1) rmaponns ankunranoreHnaos; 2) rmaparauns ankeHos; 3)
peakumy MeTannopraHnyeckmx CoOeamMHeHni ¢ 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 ceomncTea CnnpToB. BO,D,OpO,D,HaH CBA3b B CnnpTax n ee nposisneHne B
CMeKTpanbHbIX XapakTepucTnkax n pusnyeckmnx CBOWCTBax.

Xumpnyeckne CBOMCTBa CNUPTOB: a) KNCNOTHO-OCHOBHbIE CBOWCTBA CAMPTOB, MONyYEHNE ankoronsaToB U Ux
MCMoNb30BaHUe B OpraHM4eckoM cuHTese; 6) 3ameweHne OH rpynnbl B peakumsix ¢ TMOHUIXNOPUAOM, ranoreHmaamu
gooccpopa (ll) n (V); B) peakuun atepndmkaLmm ¢ MUHEPanbHbIMU U OPraHNYeCKMIN KNCAOTaMUN, MEXaHN3M peakLmm; 1)
peakuuny BHYTPU- 1 MEXMONEKYNSPHOA Aernpparaumnu; o) npucoeamHeHne CnmpToB K aueTuneHam; €) nermgpuposaHme
CMMPTOB; X) peakuny OKMCNEHNS CNUPTOB.

I'Ipe,ueanble MHOroaTtoMHbl€ CNUPTbI: FMMKONIN N TPUOJIbI. BrHWNoBbIA, annnnoBbii 1 6EH3UNoBHbIA cnupr.

AmuHbl. Knaccudpukaums, HoMeHknatypa. Cnocobbl nonyyeHus: 1) HykneoguibHOE 3aMeLLEHNE Y ranoreHnpPom3BoaHbIX
anmdpatnyeckmnx n apoMaTmyeckux yrnesoaoponos (peakums fodpmaHa); 2) peakuum BOCCTaHOBNEHUS
HUTPOCOEONHEHUI (peakums 3nHUHA); 3) BOCCTAHOB/IEHNE aMnaoB; 4) runoranoreHnTHas peakums (no Modgpmany); 5)
BOCCTAHOBJIEHWE HUTPWNIOB N U3OHUTPUIIOB.

ONeKTPOHHOE CTPOEHNE aMMHOrPyMMbl, 3aBUCUMOCTb OT MPUPOLbI PaaMKanoB, CBA3aHHbLIX C aTOMOM a30Ta.
MpocTpaHCTBEHHOE CTPOEHME aMUHOB. PU3nYeckne CBOMCTBA, UX CBSI3b CO CNOCOBHOCTLIO aMMHOB K 06pa3oBaHunio
BOOOPOOHbIX CBA3EN.

Xumunueckue cBoiicTBa. OCHOBHOCTb U KUCOTHOCTb @MMHOB, 3aBMCUMOCTb OT NPUPOoAbl paaukanos. BsavMonericteue ¢
3NEeKTPOPUNbHBIMM peareHTamn: ankunmpoBaHue, rMaopoKCUankniMpoBaHmne, auMnupoBaHve; B3auMoLENCTBUE C
a3oTucTol Kncnotor. OKMCNeHne anngaTniyeckmx 1 apoMaTniyeckmx ammHos. Obpas3oBaHUE NMUHOB. YeTBEPTUYHbIE
aMMOHVEBBIE CONU. ApOMaTMHECKNE aMUHBbI.

Tema 15. Kap6oHUNbHble COe AMHEHUS.

Knaccucprkauus kapboHWUIbHBIX COeANHEHNI, cucTemaTnyeckas HomeHknatypa I[UPAC u paumoHanbHast
HOMeHKNaTypa. DNeKTPOHHOE CTPOEHNE KapBOHWIBbHOM FPynnbl, pacnpeneneHne SNeKTPOHHON NAOTHOCTMW B HENA.

Cnocobbl nonydeHus anbaernaos: 1) 030HONM3 ankeHOB C MOCNeAyoWnM BOCCTAaHOBUTENbHLIM pacluenneHnem
030HWI0B; 2) OKCOCUHTES (TMAPOGOPMUIPOBAHME ankeHOoB); 3) rTMAPONN3 OUranoreHnpPovu3BoaHbIX; 4) OKUCNEHUe Ui
KaTanMTMyeckoe AernapvpoBaHme NepBryHbIX CNIMPTOB; 5) OKUCIUTENbHOE pacluenieHmne rvkone; 6) Nponns
KanbLUMeBbIX U 6apreBbix coner KapOoHOBBIX KUCMOT (C y4acTUeM CONv MypaBbUHOM KUCNOTLI); 7) NMMPONNS KACNOT B
BUOE NapoB Haf OKCuAaMu; 8) BOCCTAHOBNEHME aunnxnopmaos no PoseHMyHay; 9) NPOMbIWNEHHOE NoNyYeHve
dhopmanbiernaa, auetanoaernna (Bakep-npouecc); 10) ykCycHbIl anbaerng ruaparauueri auetuneHa, ns
STUNEHINIMKONS, M30Mepu3aunen okcmaa atuneHa; 11) goopmanbaerna KatanuTyeckumM OKUCIEHNEM MeTaHa.

Cnocobbl nony4yeHnst KETOHOB: 1) 030HONM3 ankKeHOB U PA3NOXEHNE 030HNOB; 2) XECTKOE OKUCNEHNE aNKeHOB; 3)
rmoparauus ankvHos; 4) aumnupoBarme 6eH3ona 1 ankmnbeH30M0B B NMPUCYTCTBMN XNOPULA antoMUHWS; 5) okucneHue
WNn KaTanuTnyeckoe OEernapvpoBaHne BTOPUYHbIX CMIMPTOB; 6) NMPONM3 KanbLMEBbIX Un 6apueBblx conei kapboHOBbIX
KNCNOT; 7) NMMPONM3 KMCNOT B BUAE NAPOB Ha4 okcupamu; 8) paciuenneHve 6eTra-keToampos.

XnMmunyeckune ceolictea. Peakuumn HYKNeogounibHOro npucoegvHeHuns. Obuwne npencrtasneHnsa o MexaHn3me
HYKNeogounibHOro npucoeanHeHns no Kap60HI/IJ'IbHOI7I rpynne anbgernnoos n KETOHOB. KncnoTHbIN 1 OCHOBHOM Katanus.

B3aumoneiicTBMe C reTepoaTtoMHbIMU HyKNeornamu: NpUcoeaMHeEHNe BOL4bI, CNMPTOB, TUONOB, OBUCynbchrTa HATPUS,
NSTMXNOPUCTOro gooccpopa. Baanmopericteue ¢ N-Hykneodpunamu: obpasoBaHue OKCUMOB, TMAPA30HOB, peakLmn ¢
nepaunyHbIMU (06pasoBaHue ocHoBaHwuiA LLndhdba) n BTOpuyHbLIMKM (06pas3oBaHUe EHAMWHOB W aMyHanein) ammHamm.
OKCuMbI, TMApa30Hbl, a3nHbl, EHUNTUAPA30HLI, ceMmkapbo3oHbl. Peakuns KuxHepa. Peakumu ¢ C-Hykneodounamu:
NPUCOeANHEHNE CUHWABHOI KUCNOTbI, METannopraHn4ecknx coeanHeHuin.

KeTo-eHonbHas TayTOMepus 1 CBSA3aHHbIE C Heit CBOWCTBa KapOOHWUIbHBIX COeAUHEHNIA: eHONM3ALMS anbaervaos 1
KETOHOB B peakLUsiX ranoreHnpoBaHus, ranogopMHoe pacluenneHne, ankunmpoBaHue.

AnbOoONbHO-KPOTOHOBAS KOHAEHCALNS anbAernaos U KETOHOB, €€ MEXaHN3M B YCIOBUSX KUCIOTHOMO M OCHOBHOIO
katanusa. KongeHcaumsa KnanseHa-lWmnara. KoHoeHcaums anbaernaos U KETOHOB C COEAVHEHMSMU, COOEepXallMu
akTmBHyt0 MeTuneHosyto rpynny (KoHoeHcaums KHeseHarens).

Peakunn okncneHms anboernnoB u KeToHoB (Npasuno MNMonosa). PeareHTbl okmcneHns. OKucneHne KETOHOB
nepkucnotamu no baepy-Bennurepy. JucnponopunoHnposaHe anbaernaos no KaHHuuuapo.

Karanntunyeckoe ruppmpoBaHme KapboHUNbHbIX COELMHEHWA A0 CNMPTOB, peareHTbl BOCCTAHOBNEHUS U KaTann3aTopsl
(kOMNNeKcHble rnapuabl METaNN0B, CNNPTHI B MPUCYTCTBUM akOronsTos anoMmHus u gp.). BocctaHosneHne C=0
rpynnbl 4o CH2 - rpynnbl: peakuun KnxHepa-Bonbda n KnemmeHceHa.

Peakuun 3NEKTPOUIBbHOIO 3aMelleHns B apoMaTnyeckux anbgernnax u KetoHax.

a,B-HenpegnenbHbie anbaernobl 1 KeTOHbI. MeToabl NONy4eHWs: KOHAEHCaUUn, OKUCAEHEe aninnoBbIX CIMPTOB U Ap.
ConpsixeHune KapboHUNBbHOM rpynnbl ¢ ABOAHON Yrnepoa-yrneponHoi cesasbo. Peakuun 1,2- u 1,4-npucoeauHeHmns
NUTUAOPraHNYEeCKUX COeANHEHNIA, aMUHOB, LMaHUCTOro BOAOPOAA, ranoreHoBoaopoaoB. ConpsxeHHoe
NPVCOEeLMHEHNE EHONATOB U eHaMHOB (Muxaanb). BoccTtaHoBneHue a,B-HenpenenbHbiX KapOOHUNbHbBIX COEANHEHWIA.

Tema 16. Kap60oHoBble KMCNoTbl. OKCUKap60OHOBbIE KUCOTb. AMMHOKUCHOTHI.
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KﬂaCCVIq.)I/IKaLI,I/ISI Kap60HOBbIX KNCMOT N0 OCHOBHOCTW, HACbIWEHHOCTU, HAaNN4nio Jpyrmux oyHKLUNOHANbHbIX rpyrm.

"oMonornyeckmin psig npenenbHbIX OLHOOCHOBHBIX KAPHOHOBbLIX KACNOT, MX M3oMepusi 1 HomeHknatypa (MIOMAK,
pauvoHanbHas v TpuemanbHas). MNpupoaHble UCTOYHNKIN KAPBOHOBBIX KUCHOT.

MeTonbl nony4yeHmst KapbOHOBBLIX KMCNOT: 1) OKMCNEeHWE pas3nunyHbIX YrNeBoL0POA0B; 2) OKUCIEHNE NEPBUYHBIX CMIMPTOB;
3) okmcneHve anbernnos; 4) kapbokcunmposaHue Mg- 1 Li-opraHmyecknx coeauHeHuia; 5) kapboHUnmpoBaHme
ANKEHOB; 6) CUHTE3bl C MANIOHOBLIM 3CPUPOM; 7) TMAPONM3 PA3NNYHBIX (PYHKLIMOHANbHBIX MPON3BOAHBLIX KAPHOHOBLIX
Kucnot; 8) peakuus ApHara-oictepTa; 9) ranogopMHas peakums ons metunketoHos; 10) peakumsa KaHHuuuapo.

dursmnyeckne ceoicTea KapOOHOBBIX KUCNOT 1 UX MPOM3BOAHBLIX. BogopoHble cBs3u 1 06pasoBaHne JUMEPHbIX
accoumaToB. ANEKTPOHHOE CTPOeHWE KapBOKCUNbHOM rpynnbl U kapbokcunat-noHa.

XuMmnyeckue coiicTBa KapboHOBbIX KMCNOT. KNCNOTHOCTb, €€ CBA3b C 9NEKTPOHHLIM CTPOEHNEM KapOOHOBBIX KACIOT 1
MX aHWOHOB, 3aBNCMMOCTb OT XapakTepa 1 NoNoXEeHWs 3aMecTUTenein B ankuUnbHoM Leny unn 6eH30M16HOM sape.
Peakuun kapboHOBbIX KUCNOT C MeTannaMu, X oKCuaamm v ruapokcmaamu, kapboHatamm, ankoronsaTamm, aMMUaKoMm.
B3aumopeiicteue ¢ SOCI2, PCI5, PCI3, PBr3, POCI3, Cl2. Peakuus Mennb-donbrapaa-3ennHckoro. BocctaHoBneHne
LiAIH4. Peakums aTepudovkaumm (C MexaHnamoM). [leiicTere BOLOOTHUMAIOWMX BEWEeCTB Ha KapboHOBbLIE KUCNOThI.

DyHKLMOHaNbHbIE NPOU3BOAHbIE KAPOOHOBLIX KUCNOT, HOMEHKNaTypa. BaanmonpespalueHune kapboHOBBIX KMCNOT U MX
NPOV3BOLHbIX.

Conun kapboHoBbIX KMCNOT. MeTombl UX Nofy4YeHns. XuMmnyeckme CBoMCTBa: peakums gekapbokcunmposaHus (peakuus
Loma), aHooHoe okucneHne kapbokcunat-aHnoHoB (peakunst Konbbe), peakunsi bBopoanHa-XyHcomkkepa,
B3aumopericteue ¢ PCI5, ¢ ranoreHaHruapuoamm kapboHoBbIX KMCNOT. Mnponua kanbumnesbix U Bapuesbix conei, cone
amMMoHus. MpakTnyeckoe Ucnonb3oBaHme coneit kapboHOBbLIX KcnoT. Mbina.

anoreHaHruopuabl kapboHOBbIX KMCNOT. MeTombl Ux nonyyeHus. icnonb3oBaHUe ranoreHaHr MopuaoB B KA4ecTee
aunnMpyloWwmx peareHToB, peakuumn ¢ Hykneodmnamm: Bo40ONM (rMaponma), cnmpramm (ankoronns), ankoronsaramu,
consiMn KapboHOBbIX KNCMOT, aMMUaKoM, MEPBUYHBIMU U BTOPUYHBIMK aMrMHaMu (aMuHonma). BocctaHoBneHme no
PoseHMyHIy 1 KOMMNEKCHbIMK rnapugammn Mmetannos. Baaumogericteme ¢ peaktmsamu [puHbapa. Peakuns
ApHaTa-OiicTepra.

AHrnapuapl kapboHoBbIX KMCnoT. MeTonbl nonyveHust. Aumnupupytowme ceoicTea: peakuum ¢ H20, ROH, NH3, RNH2.

CnoxHble achupbl. MeToabl ux nonyyexus. Peakums atepudpmkaumm. Mmaponns acpmpos, posb KUCIOTHOrO Y OCHOBHOMO
KaTanusa, MexaHu3mbl peakuuii. Peakumsi nepeatepudpukaumm. Peakumns aMmMoHonmaa u ammHonusa. Katanutniyeckoe
rMOpUPOBaHNE, BOCCTAHOBNIEHNE KOMMIEKCHBIMU r’MapuaamMmn metannos. Baavmonerictere ¢ peaktneamu I puHbspa.
CnoxHoagmpHas koHneHcaums Knsiisena.

Amuabl kapboHOBbIX KMcnoT. MeToabl nony4eHusi. KNCNOTHbIV 1 OCHOBHBIV rnaponva amuaos. Jervgpartaums amuos.
Peakumsi ankoronusa. BocctaHoBneHue amuaos. BaavMomelicTere ¢ runoranoreHutamm 1 neperpynnupoeka fodgmana.

Hutpunel kapb6oHoBbLIX KncnoT. MeToasl nonyyeHns. BaaumonpespalleHns aMmaoB U HUTpUNoB. Peakuwns ruoponuaa.
BoccraHoBneHue HuTpunos. Baanmogericteme ¢ peaktmsamm [ puHbsapa.

,ﬂByXOCHOBHbIe Kap60HOBbIe KWCNOTbI. HOMeHKHaTypa n Knaccudukaums. MeTonbl CMHTE3a: OKUCNEHNE LMKNOoankaHos,
aANMUUKNNYEeCKnX CNMpPTOB N KETOHOB, apoMaTn4ecknx n ankmnapomatndyecknx yrnesogoponos, rmgponn3 aquHnTpmnos,
CMHTE3bl C NICNONb30BaHMEM MaNIOHOBOMo adompa.

Xumnyeckue cBoiicTBa. KNCNOTHbIE CBOMNCTBA 1 UX 32BUCUMOCTb OT B3aUMHOMO PACMONOXEHUS KapOOKCUbHBIX rpymn.
MoBeneHue npu HarpesaHun. ObpasoBaHe NPOM3BOLHLIX MO OAHON 1 06eMM KapbHOKCUBHBIM FpyNnaM, CMELIaHHbIe
Npon3BoaHble. XMMNYECKEe CBONCTBA LWaBENeBon, MalOHOBOW, SHTAPHOW 1 rnyTaposow kmcnoT. CBoWCTBa MaNlOHOBOMO
adhupa n ero CUHTETUYECKOE UCMONb30BaHue.

Henpeueanble ,EI,I/IKap6OHOBbIe KWUCNOTbI. CTepeomsomepvm 1N B3anMonpespatieHunsa ManenHoBon n prM&pOBOVI Kncnort,
nposdsneHne ctepeon3omepumn B pas3nmnynax NX XMuMnN4eckKmnx csoncTe. dTanesas u Tepeq)TaneBaﬂ KWNCNOThlI,
NPOMbIWIEHHblIE METOObl MONYy4YeHUA. dranesbiit aHrnopua, cpTanmw/m n ero ncnonb3oBaHme B CMHTE3E.

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

Yrnesodbl. Knaccmgukaums, ctpoeHne, HomeHknatypa. Metoabl CUHTE3a OKCUOKCO-COeAVNHEHWNI Pa3fINyHbIX TUMOB.
"MvkoneBbIl 1 rMULEPUHOBBIV anbaernapl; AuokcuaueToH. OnTudeckas nomepus ruLepuHoBoro anbaernga. Obwme u
ocobble CBOVCTBA OKCMOKCOCOeaMHeHNn. OKCo-LmknonbHas Taytomepus. MNonyauetanu coypaHo3HOro 1 MMPaHO3HOro
Tna. Tetposbl. [eHTo3bl. 'ekcosbl.

MoHocaxapugbl. ['eHeTnyeckuin psa caxapos, abfo3bl U KETO3bl, MEHTO3bl U FEKCO3bl, B3aMMHbIE NEepexXoibl Mexdy
HuMK. [epexoabl MOHO3 OT BbICWMX K HU3WKM 1 06paTHO. Oblwme 1 cneumngryeckne CBOMCTBA anbao3 U KETO3, MEHTO3
1 rekcos. OTKpbITbie hopMbl Duiepa n umknudeckme Konnu-TonneHca, nx rpagonyeckoe naobpaxeHve no duiepy un
Xeyopcy. OkcounknonbHas TayToMeprs caxapos 1 SBeHve MyTapoTaummn: oypaHosbl U NMpaHo3bl. [ MMKO3WAHbINA
rMAOPOKCUN N FNKO3MAHAS CBA3b; aHOMEPb! 1 aHOMEPHbIA 3PdEKT. ArIMKOHbI. SNUMeEpb! 1 aNUMeprn3aLus.
YCTaHOBNEHNE CTPOEHUS 1 KOHGUrypaumm MoHo3. OTaenbHble NpencTaBnTeny MOHO3 ? fe3okcuprbosa, pnbosa,
apabuHo3a, Kcunosa, rniko3a, MaHHo3a, ranaktosa, pykrosa. Buapl 6poxeHus caxapos.

HOuncaxapuabl. Knaccudpmkaums: HesocctaHaenveatowme (Tperanosa, caxaposa) v BocctaHasnvearowme (Manbtosa,
uennobunosa, nakto3a) 61o3bl. [lokasaTenbCTBO UX CTPOEHUS, TUMbI CBS3E/ MOHOCAXapuAaHbIX OCTATKOB. HBEpPCUS
caxapo3bl. Obwue n cneuncnyeckme ceoricTea 61o3.

Monucaxapuabl. MeHTO3aHbl (reMULIENION03a), FeKCO3aHbl (KpaxMarn, rMuKoreH, Lennono3a), Mx CTPOeHMe U CBOMCTBA.
MyTn paumoHanbHOro UCNonb3oBaHUs nonucaxapuaos. LlennonosHas NpoMbIWAEHHOCTb Y XMMUS KNeTYaTKU.
WckyccTBeHHOE BONOKHO.
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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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Mporpamma gucumnnuHel "Xumns"; 06.03.01 "Buonorua”.

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

KyaHeuos O.I". Opranuyeckas xumuns - https://e.lanbook.com/book/72988
Ob6pasoBaTternbHble pecypcbl YpdY - http://media.ls.urfu.ru/chemistry/
O6pasoBaTenbHblil nopTan no xumun - http://www.xumuk.ru/encyklopedia/2123.html
Ob6paszoBaTenbHbIli nopTan no xummm - 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

9. Metoanyeckue yKa3aHunsa pnsa o6yqarou.l.ux09| no oCBOEHWI0 OUCUUNIMINHDI (MO,D.yﬂil)

Bup, pabor

MeToaouueckue peKoMeHgauun

nekunn

PaboTa ¢ koHChekToM nekuuit

B koHLEe kaxnoro y4ebHOro aHs Heo6X04MMO NPOCMaTPUBATL KOHCMEKTbI IeKLUMi, oTMedas
Martepuan, KoTopbli Bbi3biBAET 3aTPyAHEHUS ONs NOHUMaHWSA. [onbiTakTecb HANTW OTBETHI Ha
3aTpyaHUTENbHbIE BOMPOCHI, UCMONb3ys pekoMeHayemyto nutepatypy. Ecnu camoctosiTensHo He
yoanocb pasobpaTbcs B MaTepuane, CpopMynumpyinTe Bonpockl 1 06patnutech 3a Nomollbio K
npenogaBaTento Ha KOHCYNbTauumy nnu bavxanien nekuun. PerynsipHo oTBoaumTe Bpems ons
NOBTOPEHUSA NPOVAEHHOro Matepuana, NPoBepPsisi CBOU 3HAHUS, YMEHUS U HaBbIKMN MO KOHTPOSbHbIM
BOMpOCaM.

nabopaTtopHbie
paboTbl

MopnrotoBka k nabopaTopHbIM paboTam OCYWECTBNSETCS CTYAEHTAMY CAMOCTOSTENbHO U
3abnaroBpeMeHHO. MNpoBefeHNE XMMUYECKOrO SKCNEPMEHTA CBSI3AaHO C MOBLILEHHOW OMaCHOCTbIO,
noaTtomy pabotatb B nabopaTtopun MOXHO TONBKO NMOCNE M3y4YeHUst MpaBun paboTbl B XMMUYECKOM
nabopartopuu, TexHuke 6€30MacHOCTU, COAEePXaHNs 1 NOPsSaKa BbINONHeHWs nabopaTtopHoli paboTol,
N3NOXEHHBIX B PyKOBOACTBE. CTYOEHT [OMXEH YETKO 3HATb U NPEACTaBNATh, Kakas XuMuyeckas
nocyLa 1 Kakvne peakTuBbl He0H6X0aMMbl LS BBINOMHEHWS KaX,A40r0 onbiTa, 3HaTh
Pr3MKO-MaTeMaTmyeckne hopMynbl LS pacyéToB, yMETb 3annChiBaTb YPABHEHNS BCEX NMPOBOANMBIX
XUMUYECKMX peakumii. CTyOeHT, TEOPETNYECKM HE NOATrOTOBNEHHDIN K nabopaTtopHoii paboTe, He
LonyckaeTcs K €€ BbiNofHeHN0. HaumHaTb paboTy MOXHO TONbKO C pa3pelleHnst NpenonasaTens u B
creuuanbHoi oaex e (xanat, B HEKOTOPbIX Clydasix - MepyaTtky, 04Ky, Pecnmparop).

camocTos-
TenbHas
paboTta

MeToaunyeckue ykasaHusi Mo opraHM3aunm camocTosTenbHo paboTsl

Paboyeii NnporpaMmoi JucuMnvHbl NpeaycMoTpeHa caMocTosTenbHas paboTta CTyoEeHTOB.
CamocTosiTenbHasi pabota NpPoBOAUTCS C LeNblo Yriy6neHns sHaHuin no aucumniviHe u
npenycMaTtpveaer:

- YTeHMWe CTyAeHTaMn PeKOMEHA0BAHHOW NMTEpaTypbl U YCBOEHNE TEOPETUYECKOro Matepuana
OVNCUMNMNHBI;

- MOArOTOBKY K MPaKTUYECKUM 3aHsTAM, nabopatopHbiM paboTtam;

- paboty ¢ VIHTepHeT-UCTOYHMKaMK;

- MOArOTOBKY K cAade npakTuyeckmx paboT, BoIMOMHEHWIO TECTOBbLIX 3a4aHuii U chade aK3aMeHa.
MnaHnpoBaHWe BPeMeHU Ha caMoCcTosTeNbHYO paboTy, HE0OX0AMMYIO A/ OCBOEHWS HACTOSILWE
OMCLUWMNVHBI, CTYAEHTaM flydile BCero OCylecTBNSTh 3apaHee Ha BeCb CEMECTp, NpeaycMaTprBas
Npu 3TOM perynsipHoe NoBTOPeHVe NpoiaeHHOro Matepuana. MaTtepuan, 3aKkOHCNEeKTUPOBAaHHbIN Ha
NeKumnsix, He0OX0AMMO PEryNsipHO OOMONHATE CBEAEHUSAMU U3 NMTEPaTyPHbLIX NCTOYHMKOB,
npeLcTaBNeHHbIX B paboyeit nporpaMme ucumnavHel. Mo Kaxaon na Tem s caMocTosITeNbHOro
N3y4eHuns, NpuBeaeHHbIX B paboyei nporpaMMe OUCLMMINHBI, CleayeT cHadvana npo4YnTaTb
pPeKOMEeHA0BaHHY0 NMTepaTtypy v Npu Heo6X0ANMOCTM COCTaBUTL KPATKMA KOHCMEKT OCHOBHbIX
MONOXEHWi, TePMVHOB, CBEAEHWI, TPebyIoWrX 3anoMUHaHNS 1 SBNSIIOWMXCS OCHOBOMONaraowymm B
9TO TemMe 1 ONS 0OCBOEHMS NoCNeylowmnx pasaenos kKypea.

9K3aMeH

YcnelwHas noarotoeka K sk3aMeHy BO3MOXHa Nnllb B ciy4yae CUCTEMATNYECKOM CaMOCTOSTENbHOMN
paboTbl B X04e BCero cemecTpa. HernocpeacTseHHO nNepen 9k3aMeHOM HeoBX0aMMO NpoYmMTaTh BCE
KOHCMEKTbI J'IeKLI,I/II7I, OCBEXWUTb B NaMATU na6opaToprle OonbITbl N peleHns TUNoBbIX 3anay. I'Ipvl
peweHnn 3a,£l,aHI/II7I B 9K3aMeHauMOHHOM bunete onsa paumoHanbHOro ncnonb3oBaHuA OTBe,EI,éHHOFO
BpeMeHM nydile BHavyane oTBeTUTb Ha BOMPOChI, KOTOPblE Bbl3blBAOT MEHbLLE BCEro 3any,D,HeHI/II7I,
pewnTb paC‘-IéTHbIe 3a4aydn, a nocne BepHyTbCA K 3adaHnNAM MOBbLIWEHHOW CMOXHOCTU.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJNOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOrO
npouecca no gucuunianHe (Moayno), BKaUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHU 06pa3oBaTeibHOro npoLecca no
OMCUMMIMHE (MOAYNto), BKIOYAas MepeyeHb NporpamMMHOro obecrneyeHns n MHOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

CrpaHnua 12 ns 15.
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep v npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMM ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 06.03.01
"Buonornga" n npocouno NoAroTOBKM "He NpeaycMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.8 Xumus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. Fnunka H.J1. Obwas xumus. M.: Knopyc, 2009. 746 c.
2. Mnunka H.J1. O6was xumms. M.: KHopyc, 2016. 746 c.
3. MnuHka H.J1. Obwasa xumns. M.: NHterpan-MNpecc, 2008. 727 c.
4. AxmeToB H.C. Obwas n HeopraHuyeckas xumums. M.: Beicw. wk., 2008. 742 c.
5. AxmeToB H.C. Obwas n HeopraHudeckas xumus. M.: Boicw. wk., 2009. 742 c.

6. Masnos, H.H. O6was n HeopraHnyeckas xumus. CMo6: NaHb, 2011. 496 c. Pexxum gocTtyna:
https://e.lanbook.com/book/4034.

7. MeTtoaunyeckoe nocobue no obuein xummnm ans camocTosTenbHon paboTel cTyaeHToB. KasaHb: K'Y, 2009. 132 c.

8. Opranuyeckas xumnga / H. A. TiokaskuHa v op.; nog ped. H. A. TiokaekuHoi. M. : TOOTAP-Meaua, 2015. 640c.
Pexwum goctyna: http://www.studmedlib.ru/book/ISBN9785970432921.html

9. KysHeuos [.I". OpraHnyeckas xumusi. CI6: NaHb, 2016. 556¢. Pexunm noctyna: https://e.lanbook.com/book/72988.

10. BuoopraHnyeckas XMMusi: PyKOBOACTBO K MPAKTUYECKUM 3aHSATUAM [ONeKTPOHHbIN pecypc] : yuebHoe nocobue / Mog
pen. H.A. TiokaekuHoi - M. : TOOTAP-Megauna, 2013. - hitp://www.studmedlib.ru/book/ISBN9785970426258.html

JononHutenbHas nuteparypa:

1, Obwas xumns B coopmynax, onpefeneHusx, cxemax: yuebHoe nocobue/ W.E. lumaHoswy, M.J1. Masnosny, B.®.
Twukasbin, .M. Manauwko. - MuHck, 1996.

2. NNeHckuin A.C. BeeneHue B BUOHEOPraHnyeckyo u buocnanyeckyto xummio. M., 1989.

3. MnnHka H.J1. 3agayn n ynpaxHeHus no obwei xumun. M.: UHterpan- Mpecc , 2006. 240 c.

4. 'nvHka H.J1. 3anayun n ynpaxHeHus no obwein xumunn. M.: Unterpan- Mpecc , 2007. 240 c.

5. Mnunka H.J1. 3apaun n ynpaxHeHus no obweir xumun. M.: Mnterpan- MNpecc , 2008. 240 c. (283 ak3.)

6. Ny3akos C.A. Xumng/ MNy3akos C.A. - 2-e nsa., ucnp. n gon. M. : FT'9OTAP-Megua, 2006. Pexxum goctyna:
http://www.studmedlib.ru/book/ISBN5970401986.html

7. BrioopraHnueckas xumus / H. A. TiokaskuHa, tO. . baykos, C. 3. 3ypabsH. M. : TOOTAP-Meaua, 2015. Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785970431887.html

8. brnoopraHuyeckas xumug / .B. PomaHosckuin, B.B. bontpometok, J1.I'. M'mapaHosuy u ap. - M.: HAL, MH®PA-M, Hos.
3HaHue, 2015. - 504 c. Pexum goctyna: http://znanium.com/catalog/product/502950

9. BruoopraHunyeckas xmmmsa: pykoBoACTBO K NPakTUYECKUM 3aHATUSAM [DNeKTPOHHbIA pecypc] / nog pead. H.A.
TiokaBkuHol - M. : TOOTAP-Megua, 2014. - http://www.studmedlib.ru/book/ISBN9785970428214.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.8 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

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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