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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uens  AaucuvnnuHbi: HayuuTb  CTYOAEHTOB Mcnonb3oBatb  TEOpeTUYeckne  3aKOHOMEPHOCTU
XUMUKO-TEXHOOTMYECKMX NPOLIECCOB AN ONTMMU3aUMM TEXHOMOMMYECKMX NapaMeTpoB Npu aHanuse paboTbl AENCTBYOLWMNX
XUMUYECKMX NPOU3BOACTB M CO34aHUN HOBbIX MPOLECCOB Ha NPeAnpUATUSX OPraHNYeCcKoro U HEOPraHNYeCcKoro CUHTe3a.

1.2 3apaum QUCUUNNUHBI:

n3yyeHme oOLLMX 3aKOHOMEPHOCTEN OCHOBHbLIX MPOLECCOB, HAMboee WMPOKOE NPUMEHSIIOLLNXCS B OPraHUYeckux u
HeopraHM4Yecknx NPoOu3BOACTBAX, C Liefbio 060CHOBAHMS OMTMMAarbHbIX TEXHOMOMMYECKUX NMapameTpoB W MokasaTtenen ans
NpOBeAEHNs1 KOHKPETHbIX MPOLIECCOB NOSTyYEHUS BELLECTB.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBbI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

OpraHuyeckas Xumms

OOwas n HeopraHuyeckast XuMnsi

duanyeckasa xumus

2 KOMMETEHUWU OBYYAIOWENoCcs, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

MK-1: Cnoco6eH ocyllecTBNATbL NpoBeaeHne paboT no o6paboTke U aHanNU3y Hay4YHO-TeXHMYeckon nHdopmMauum m
pe3ynbTaToB Uccrief4oBaHUN B 0651aCTU XMMUYECKOW TEXHOSTOMMU OPraHNYecKUX U HeoOpraHU4eckux BeLecTs

3HaTb: OCHOBHbIE 3aKOHOMEPHOCTN U MeXaHU3Mbl peaKLl,I/II7I Aana peweHna 3agad npoBognMbIX nccnenoBaHun m paSpaGOTOK;
TEOPUD rOMOreHHOro U reteporeHHoro Katanmnsa

YMeTb: coCTaBnsiTb MaTepmaanblﬁ 6anaHc npoueccos XUMMWYECKON TEXHOMOMu; NMPUMEHATb [AdaHHble KUHETU4YEeCKUX,
CTepeoxXmMn4ecknx un cnekrtparibHbIX nuccnegoBaHmMnm ons Hay4HOro 06BbSACHEHNS MEXaHU3MOB peaKLlMVI B XMMMWYECKON
TeXHOoNnormm

Bnapetb: meTogamun aHanusa HayHHO-TeXHMHECKOVI I/IHq)OpMaLI,I/II/I ans obocHoBaHWS U nposegeHunsa npoueccos XUMUYECKON
TEXHOJIOrMN opraHn4yecknx n HeopraHU4ecCckux BeLecCTB; HaBblkaMW Hay4yHOro aHanu3a 1 npuemMamMm COCTaBJieHUA CxXemM
XUMUKO-TEeXHOJTorm4ecknx npoueccos




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHas paboTa

cP MHHOoBAaL. dopma

Nek. Mp. Iab. (yacei) CbOprl TeKyLLero
(vackl) | (uacel) | (4achkl) 3aHATUMN KOHTpoOns

HanmeHoBaHue n cogepxaHue pasgenos,
TEeM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

Pasgen 1. OcHOBHblE NOHATUSA

Tema 1. Bugbl peakuymin. ®a3oBoe cocTosgHNE
peareHTOB 1 NPOAYKTOB peakuumi. MNpupoaa
BO34encTBus msmyeckoro areHta. Katanus,
WMHrMbMpoBaHme, MHULUNPOBAHKE.
Xnmndeckume nHnumatopsl. MNpoctbie u
CNOXHble peakumn. dnemMeHTapHble U
HeaneMeHTapHble peakuun. [lepexogHoe
cocTosiHMe U uHTepmeaunar. MNpoduns
peakuuu. Noctynat XammoHaa. TexHuka
BesonacHoOCT Ha NPOM3BOACTBAX

Tema 2. MexaHusmbl peakuuin. lomo- n
reTeponnTUYecKnin paspbia cBs3n. OCHOBHbIE
HTEpMeamnaTbl. MapLupyT peakumm (NoHATHeE,
knaccudukaums). TepMoguHaMmyeckun n
KMHETUYECKMI KOHTpOnb. HanpaeneHus
NpoTeKaHUs peakuum (TUnbl peakumm).
MonekynapHocTb peakuuu. 'mgponus J1
ranoreHankaHoB (MexaHuambl SN1 1 SN2).

Tema 3. Kucnotbl n ocHoBaHus no W.
BpeHcTteny, I'. Jlbtoucy. CynepkucnoTsl.
MoneKkynspHbIN 3reKkTpocTaTnYeckun
noteHuman. MNpUHLKUN XEeCTKUX U MArKUX
KNCNoT n ocHoBaHun. Teopusa M.A.
YcaHoBu4a. KUCNOTHLIN 1 OCHOBHbIV KaTanms: 1 6 8
06w 1 cneumdmnyecknin. ANekTpodUbHbLIN
1 HykrneounbHbIN kaTanua. llabopaTopHoe
3aHATMe: TexHuka besonacHoCcTu B
Xumu4deckorn nadopatopun. KNCNOTHbIV 1
OCHOBHbIV KaTanus B OpraHN4yeckoM CUHTE3e

Tema 4. OCHOBbI CTEPEOXMMUN. DSNIEMEHTbI
cnmmeTpun. KnuHoBmaHas npoekums.
Mpaeuna KaHa-NHronsaa-Mepnora.
Mpoekunn 3. dGuwepa n M. HetomaHa.

Pasgen 2. MexaHn3mbl OpraHn4ecKmnx
peakuun: npucoeguHeHne

Tema 5. Peakuyunm npucoegmHeHmns K
N30JTMPOBAHHBIM MArONoOJIAPHBIM U1 HEMO-
NSPHbIM KpaTHbIM CBA3AM. Peakummn
anekTpodunbHOro npucoegunHenns (AE).
MpaBuno B.B. MapkoBHuKOBa.
lMpocTpaHcTBEHHOE TeyeHue peakumn AE.
BnusiHne 3amectuTenemn Ha CKOpPoCTb
peakumn. MexaHn3mMbl peakumin 0.N
ANeKTPOdUIBHOro NPUCOeaMHEHS K 2 5 8
ankeHam: ranoreHoBo4opoaOoB, rarloreHoB,
Boabl. Peakumm HykneounbHOro
npucoeauHeHus (AN). Peakunm
pagvkanbHoro npucoeanHeHus (AR).
MexaHn3Mbl peakunin pagmkanbHOro
npucoeauHeHust kK ankeHam: Cl2 n SO2CI2,
HBr, CCl4, ROH, RCHO, RCOOH, kapbeHos,
MepKanTaHoB




Tema 6. Peakuuun npucoeguHeHuns K
N30NNPOBAaHHbBIM MOMNSPHbLIM CBA3SIM.
MexaHun3Mbl peakunin npucoeanHeHns no
yrnepoa-kucrnopog kpaTtHowm ceasu (>C=0):
obpasoBaHne LuMaHrMgpuHoB,
npucoeguHeHne peakTneos IprHbSApPa,
rmgpartaums, obpasoBaHue nonyaleranen,
peakumm ¢ a3oTUCTbIMMK HyKreodunamu,
ranoreHmpoBaHue. [pncoegmHeHme no
Muxaanto ans 1,3-guKapOOoHUITbHBIX
coeanHeHnn. AnbaonbHas KOHAEeHcaUus:.
MexaHn3mbl peakuuin NpUCoeanHEHS No
yrnepoa-a3oT KpatHon cBA3u (>C=N).
JlabopaTopHoe 3aHATue: OCHOBHbIE NOHATUS.
TekyLwmnit KOHTPONb

Tema 7. lNpucoeanHeHmne K CONPsKeHHON
CUCTEME KpaTHbIX CBA3EN

MpucoeanHeHne K CONpsXKEHHbIM
ankagueHam: rmagpupoBaHue,
rmapobpomupoBaHme, ranoreHMpoBaHue,
rmnoranoreHunpoBaHue. lNprucoegnHeHme no
Yrnepoa-yrnepoa ABOVNHON CBA3MN,
COMPSKEHHOW C KpaTHbIMU CBA3SIMU
KapOOHMMBbHOWM N HATPUITLHOW rpynn.
lMpucoegnHeHne K NPon3BogHbIM
auBmHunkeToHa. NpucoeanHeHne peaktmea
"PUHBAPA K LMKNUYECKNM HenpeaenbHbIM
KeToHaM. Peakuuun npucoeanHeHns K
AKPUIOHUTPUITY.

nn

Tema 8. NpucoegnHeHne No OKUCHOMY LMKy
B anokcncoeanHeHnsix. OCHOBHbIE
3aKOHOMEPHOCTU peakumi
rMOpoxnopupoBaHus, NPUCoOeaNHEHNS
amMMuaka, aMuHOB, cnupToB. MpaBuno
Kpacyckoro. JlabopatopHoe 3aHsiTue:
Peakuun npucoeamHeHus

Pasgen 3. MexaHn3Mbl opraHn4eckmx
peakunii: SNMMMHMpOBaHNe

Tema 9. Knaccudumkauus peakumn
SNMMWHUPOBAHWS. G-, B-, Y-3NIMMUHUPOBAHNE.
MexaHunambl B-anMmuHupoBaHus: E1, E1cB n
E2. Teopus nepemMeHHOro nepexogHoro
coctosiHus. MexaHunsmbl E1, E2 1 E1cB B
CpaBHEHUN

Tema 10. CtepeocneundpunyHoctb E2-
peakumit. CUH- 1 aHTU-3NTUMUHUPOBaHME
NPOV3BOAHbIX LUKINOrekcaHa. aHTu-
OnNUMMHMPOBaHME ranoreHoBo4opoaa B
aLMKNU4eckoM psay. CUH-,aHTU-AnxoTomus.
lMpocTpaHcTBEHHas opyeHTauna 4BONHON
cBsA3un. JlabopaTopHoe 3aHsTHe: Peakumm
3NMMMUHUPOBAHMS

mn

Tema 11. MNMpumeHeHne peakuni
3MNMMWHUPOBAHNSA B OPraHUYeCKOM CUHTE3E.
lMonyyeHue ankeHos. [Nony4eHne
aueTUNeHoBbIX NPOU3BOAHbIX. NonyyeHne
TpPaHC-M30MepPOB HenpeaenbHbIX
[OBYXOCHOBHbIX KACMNOT U UX MPOU3BOAHbIX.
OnumuHuposaHme npu nuponuse (ER).
Muponu3 cnoxHbix achupos. Tepmnyeckoe
paciienneHe N-OKCMAOB TPETUYHbBIX aMUHOB
no A. Koyny. NonyyeHne onedunHoB no
metony 3. Kopu n P. BuHtepa

Pasgen 4. MexaHn3mbl opraHU4ecKmnx
peakuun: 3ameLleHne




Tema 12. Peakunn HykneodunbHOro
3amMelleHnd. Peakunmn HykneogunbHOro
3amelleHns anndaTU4eCcKux coeanHeHumn
SNAIk. Knaccudumkaumst peakumin no
3apsagHomy npusHaky. ObLas
Xapaktepuctmka mexaHmamos SN1 n SN2
(MexaHun3m, Npodurb, CKOPOCTb peakumm).
PauemMusaumns n BanbgeHoBckoe obpalleHme.
MoHusauusa cyberpata B peakumax SN1.
BrnivsHue pactBoputens Ha ckopocTtb SN2
peakumi. MexxdasHblli KaTanns Ha npumepe
SN peakuuin. AnnuneHoe n
BHYTPUMONEKYNAPHOE HyKneounbHoe
3ameLleHune. Peakummn HykneogunsHoro
3aMeLleHnsa B apoMaTU4ecKkoM paay.
JTabopaTopHoe 3aHaTue: Peakummn
3amMeLleHuns

Tema 13. Peakuunm anekTpodunnbHOro
3ameLeHuns. Peakuumn anektpouneHoro
coeguHeHun apomaTudeckoro psaga SEAr.
Knaccudmkaumsa snektpodunos B SE
peakumsx B apoMaTU4eCcKoM psaay.
0606LweHHbIN MexaHn3m SE(Ar). CTpoeHue o
- N TT-KOMMNIEKCOB B peakumsax SE(Ar).
OpueHTauus B peakumsix SE(Ar)
MOHO3aMeLLLEeHHbIX 6EH30M0B C TOYKM 3peHuns
CTabunNbHOCTN apeHOHNEBOTO MOHa. Peakumm
ANeKTPOUNBHOIO 3amMeLLeHns B
anudaTtuyeckom pagy. CxoacTeo u oTnmyme
peakuni SE ¢ peakumammn SN.
HykneodgunbHoe cogencteme. Peakunn pH-
KNCIOT.

Tema 14. Peakunn pagukansHOro
3amelleHund. Peakuuun pagukansHoro
3aMelleHnsa coeanHeHnin anmdaTMyeckoro
psaga SRAIk. Ctagun nHuummpoBaHus, pocTa
n obpbiBa uenu. MexaHnsmbl peakuum
ranoreHMpoBaHus, HATPOBAHMUS B pa3HbIX
YCMOBUSIX U C pasHbIMU peareHTamu.

Pasgen 5. MexaHu3Mbl opraHn4eckux
peakuuii: neperpynnupoBska

Tema 15. CurmaTtponHbie U NPOTOTPONHbLIE
neperpynnuposku. OnpegeneHue n
Knaccudukaums peaxkuunin neperpynnmpoBKu.
[1,3-],[1,5-],[3,3-],[1,7-]-curmaTpornHble
neperpynnupoBku. lNeperpynnuposka
KnsiiseHa n neperpynnupoBka Koyna. O6ue
TWMNbI MPOTOTPOMHOM NEPErPYNMMPOBKMY.
[MpoToTpomnHbIE TayTOMEPHbIE NPEBPaLLEHNS.
JlabopaTopHoe 3aHaTue: Peakumm
neperpynnupoBKu

Tema 16. AHWOHOTPOMHbIE NEPErpyNNMPOBKY.
MeperpynnupoBkn ¢ yyactnem
anekTpoHoaedULMTHOro atoma yrrepoaa.
Meperpynnuposku BarHepa-MeepseinHa.
lMuaHkonuHoBas nNeperpynnupoBka.
Meperpynnuposka [JembsiHOBa.
MeperpynnupoBka ®aBopcKoro.
MeperpynnunpoBku ¢ ydactnem
anekTpoHoAedUUUTHOro atoMa asoTa.
Meperpynnuposka bekmaHa. peakuus
odmaHa. JlabopaTopHoe 3aHATME: TeKyLmi
KoHTponb. Neperpynnuposka. Caava
nabopaTtopHbIx paborT.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

4 6 4 mn
4 6 4
2 4
2 6 4 un
n,0
2 2 4 4
34 34 34 87




KoHcynbTauum 1 npoMexyTodHas aTtTectauus
(Ok3ameH)

2,5

245

Paspgen 6. Xumunyeckas cBs3b

Tema 17. Mogernb BO3HMKHOBEHUS
XUMUYECKOMN CBA3N. DMNEKTPOHHbIE CTPYKTYPbI
BO30yaeHHbIX aTomoB. CBoWCTBa
KOBaneHTHOM cBA3n. MeTo BaneHTHbIX
cBsazen. Tun rmbpmnamnsaumn. Onpegenexue
reomeTpun MOneKynbl.

10

nn

Tema 18. MeToa MonekynsipHon opbuTanen.
CywHocTtb MmeTofa. CesasbiBatoLmne u
paspbIXNfALWne MONeKynspHbie opbutanu.
[IByxaTOMHble roMosiiepHbIE MOSEKYIbI.
MarHuTHbIe CBOWCTBA M OKpacka MOJIEKYI.
Cunbl MeXMOneKynsapHOro B3anMoaencTBuUs.

11

Pasgen 7. KoopanHaunoHHble coeanHeHns

Tema 19. HomeHknaTtypa u cTpoeHune
KOOPAMHALMOHHbIX coeauHeHnn. NoHusauns
nepexogHblx meTannos. Teopus BepHepa.
N3omepusa. CTpoeHne KOMMNIEKCHbIX
coeanHeHu no MBC. KoHcTaHTa
obpasoBaHuMsa KOMMnekca.

10

mn

Tema 20. Teopua KpucTananM4ecKkoro nons.
CwunbHoe n cnaboe none nuraHgos.
LiBeTHOCTb M MarHWTHbIE CBOWCTBA.
JlabopaTopHoe 3aHATue: TexHuka
BesonacHoCTM B Xumun4yeckown naboparopum
MonyyeHne xenaTHbIX KOMMIIEKCOB.
CTtpoeHune KOopANHALMOHHBLIX COEANHEHWI

12

Tema 21. MeToapbl cuHTE3a
KOOpAMHAaLUMOHHbIX coeanHeHun. Peakumm
obmeHa nurangos. Obpa3oBaHue xenaTHbIX
KommnnekcoB. JlabopaTopHoe 3aHATHE:
lMony4yeHue n cBoMCcTBa KOOPANHALMOHHBIX
cCoeanHeHnn

12

Pasgen 8. Pegokc-npouecchl

Tema 22. OcHoBHbIe NoHATUSA. CTeneHb
okncneHusi. OKMcnNUTenn 1 BOCCTaHOBUTENN.
Twvnbl pegoke-npoueccos. Peakumn,
npoTekawLLme B ra3oo0pasHbIX U TBEPAbIX
dasax.

Tema 23. VloHHBbIN MeToa, coCcTaBneHns
ypaBHEHUN OKUCINTESbHO-
BOCCTaHOBUTEIbHbIX peakuuin. BnuaHne
cpeabl Ha NpoTeKkaHne peaoKC-NPOLLECCOoB.
CocTaBneHue ypaBHEHWUI peakuuin npu
HEeN3BECTHbIX NPOAYKTaXx.

mn

Tema 24. OkucnuTenbHble NOTEeHUWansb:
noHaTMe, Tabnuua. 3aBMCcMMOCTb
OKUCNUTESbHOMo NoTeHuuana ot
KOHLleHTpauun. PacyeT cTaHaapTHbIX
3NEKTPOAHbLIX NOTeHUnanoB. NpumeHeHne
anarpamm Jlatumepa, ®pocta n MNypbe.
YpaBHeHue HepHcTa. JlabopaTtopHoe
3aHATMe: Pegokc-npovecchl. BnuaHne cpeabl
Ha npoTekaHne pefoKC-NpoLeccoB

10

Tema 25. OnekTponua n ranbBaHNYECKUN
npouecc. CywHoctb. CocTaBneHue
nonypeakuun, NpoTeKkarLwmx npu
3NEeKTPonM3e B BOOHOM pacTBOPE Ha aHoAde U
kaTtoge. PactBopuMble U HEpaCTBOPUMbIE
anekTponbl. 3akoHbl Papages. Xmmudeckune
WUCTOYHUKWM TOKA.

Pasgen 9. KonnyectBeHHble XxapakTepucTukm
XUMUYECKMX NPOLEeCCoB




Tema 26. TeopeTUyeckuin U NPaKTUHECKUN
MaTepuanbHbin 6anaHc. lNocnegoBartenbHble
W napannenbHble peakumn. PaHr
cTexmomeTpudeckon matpuubl. Knoyessble 1
KOMMOHEHTLI. JTabopaTopHoe 3aHATHeE:
KonnyecTBeHHbIE XapaKTepUCTUKK
XUMUYECKMX NPOLEeCCOoB

Tema 27. OCHOBHbIEe pacyeTbl XUMUYECKOTO
npouecca. CTeneHb KOHBEPCUN, BbIXOL,
npoAykTa Ha NPonyLLEHHOE U NpeBpaLleHHoe
Cbipbe, CENEKTMBHOCTb Npouecca

10 10

WTtoro B cemecTpe (Ha kypce ans 3A0) 32

10 ra

KOHch'IbTaLI,VIVI N NPpOMEXYTO4YHaaA aTtTecTtaund

16

32 109

(Ok3ameH)

2,5

24,5

Bcero koHTakTHasa paborta n CP no

OVUCLUMMNYHE

187

245

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBbHbIM MraHoM He NpedycMOTPEHO

5. ®OH} OLLEHO4YHbIX CPEACTB ANA NPOBEAEHUSA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBaHUS pe3ysibTaToB 00y4eHus
5.1.1 NokasaTenu oueHNBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MNMokasaTenu oueHnBaHWs pe3ynbTaToB 00y4YeHus
KoMneTeHunn cpencTtea

OnuckliBaeT 3aKOHOMEPHOCTN OCHOBHbIX PeaKLUin B XMMUYECKOW
TEXHOMNOrMKn, NPeAcTaBnsieT TEOPETUYECKME CBEAEHNS MO  MEXaHW3Mam
FOMOreHHOro U reTeporeHHOro kaTanuaa Ans CMeLLeHNs paBHOBECUS BoNpoch! AN YCTHOTO
peakumi. . cobecenoBaHus

MK-1 CocTtaBnseT matepuvanbHbIin 6anaHc No 3agaHHOMY KONMYECTBY
peareHToB.
AHanuaupyet pesynbTaTtbl UCCNeaoBaHWn st Hay4YHOro 06 bACHEHUS MpakTudeckue sanaus
MEXaHN3MOB peakunii B XMMUYECKON TEXHOMNOMMU, UCMONb3YS B TOM
yncne cBedeHus U3 Hay4dHO-TEXHUYECKOM NUTepaTypsbl.

5.1.2 Cuctema n KpuTEPUN OLLEHUBAHUSA

LLikana oueHnBaHus

Kputepun oLeHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHoe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnun4HO)

O6yuyatownmncs nokasslBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHue TeEOPETUYECKMX OCHOB
TEXHOJ10rMn opraHN4ecKknx n
HeopraHU4eckmx BeLlecTB, cBob6oaHO
OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX,
TepMUHax 1 onpeaeneHnsax npu OTBeTE;
YCBOMIT OCHOBHYIO 1 3HAKOM C
AOMONMHUTENBHON NUTEPaTypPOKr; MOXET
0OBbACHUTL B3aMMOCBSA3b OCHOBHbIX
MONOXEHUN AncumninuHbl N X 3Ha4YeHne
And nocneaywoulen npodeccnoHanbHou
OEATENbHOCTY; NPOSIBNSET TBOPYECKNE
CMOCOOHOCTM U LLUMPOKYIO 3pyanLMIO B
ncnonb3oBaHuM yyebHoro matepuana.

OO6y4atowmincs eMOHCTpUpYEeT NOHMaHne
YCMNOBUA XMMUYECKUX peaKumn, BnageHue
HaBblKaMW aHanM3a BO3MOXHbIX MyTen nx
NPOXOXAEHWS, BbIOOPa HY>XHbIX peareHToB U
KaTtanM3aTopoB, 3HaHMe MeXaHU3MoB
NPOTEKAHNSI OCHOBHBIX TUMOB XMMUYECKUX
npespalleHui. Mpu HanncaHum cxem peakumn
0OBACHAET POrb KAXA0ro KOMMNOHEHTA.

4 (xopoLwuo)

O6yuatowmica nokasblBaeT 4OCTATOYHbIN
YPOBEHb 3HAHWI TEOPETNYECKNX OCHOB
TEXHOMOrMN OPraHNYecKnX m
HeopraHM4yecKknx BeLLeCTB, OPUEHTUPYETCH
B OCHOBHbIX MOHATUSIX U ONPeAeneHunsX;
YCBOWIT OCHOBHYIO NuTepaTypy; 4onyckaet
He3HauYUTENbHbIE NMOrPELUHOCTU NpK
OTBETax Ha BOMPOCHI 3K3aMeHAaLMOHHOIro
ounetan

OGyuyatoLwmics 4eMOHCTPUPYeT 4oCTaTouHoe
NOHUMAaHWE YCIOBUIA XMMUYECKUX PeaKLi,
BafeHve HaBblkaMu aHanM3a BO3MOXHbIX
nyTei UX NPOXOXAeHUs!, BbIGOpa HYXKHbIX
peareHTOB 1 KaTanM3aTopoB, 3HaHWe
MeXaHU3MOB NPOoTeKaHUsi OCHOBHbLIX TUMOB
XMMUYECKMX NpespalleHuii. Mpu HanucaHum
CXeM peakuuin fonyckaeT HeaHaunTenbHbIe
NOrpeLLHOCTH, HO OGBACHAET POsib KaXKAoro




AonoJiH1UTenbHbIE BOMPOCHI
npenogasarens.

KOMMOHEHTa.

3 (yooBneTBopuTENbHO)

OO6yyatowmincsa nokasbiBaeT 3HaHNUS
y4yebHOro matepvana B MUHUMarbHOM
obbeme; moxeT chopMynupoBaTb
OCHOBHbI€E MOMOXEHUS TEOPETUYECKUX
OCHOB TEXHONOMW OPraHNYeCcKmX 1
HeopraHM4ecKkmnx BeLLecTB, NOHATUS U
onpefeneHns, HO Npu 3ToM, Aonyckas
6onbLUOEe KONMYECTBO HENPUHLMNUANbHbIX
OLIMBOK; 3HAaKOM C OCHOBHOW NUTEpPaTypow;
AonyckaeT cyLleCTBeHHble ownbkn B
OTBETE Ha 3K3aMeHe, HO MOXeT YCTPaHUTb
nX NoA PyKOBOACTBOM npenogasaTtens.

Ob6yuvarowmncsa 4eMOHCTpMpYyeT 4OoCTaTovHoe
NMOHMMaHMe YCNOBUN XUMUYECKUX peakunin u
BblGOpa HYXHbIX peareHTOB U KaTann3aTopos,
HO He BnageeT HaBblkaMu aHann3a BO3MOXHbIX
nyTen UX NPOXOXAEHUSA N 3HAHNEM MEXAHN3MOB
npoTeKaHWsi OCHOBHbIX TUMOB XMMUYECKNX
npespaLleHnii. [pn HanucaHnm cXxem peakunin n
OOBACHEHMMN PONN KAXKAOro KOMMOHEHTa
[onyckaeT He3HauYNTesbHbIE MOrPELLUHOCTH.

2 (HeyOoBnNETBOPUTESBbHO)

OOyuvaroLwmincsa He MeeT JOCTaTO4YHOro
YPOBHS 3HAHWS OAUCLMMNIIVHBI; HE MOXET
chopMynMpoBaTb OCHOBHbLIE MOJIOXEHUS
TEOPETUYECKMX OCHOB TEXHOIOMMM
OpraHUYecKkmnx 1 HeopraHM4ecknx BeLLECTB;
MMOXO OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX U ONPEeAeNeHUsiX; NIoXo 3HaKOM
C OCHOBHOW NUTepaTypoit; AonyckaeT npu
OoTBETE Ha 3K3aMeHe CyLLeCTBEHHbIe
OLLMOKN M HEe MOXET YCTPaHUTb UX Aaxe
non PyKOBOACTBOM MpenofaBaTernsi.

Ob6yuvarowmmnca 4eMOHCTPUPYET HENMOHMMaHue
YCIOBUM XMMNYECKUX peakumii 1 Belbopa
HYXXHbIX peareHToB 1 KaTanu3aTopoB, He
BMafeeT HaBblIkaMWN aHann3a BO3MOXHbIX MyTeWn
NX NPOXOXOEHUSA U 3HAHNEM MEXAHU3MOB
NpOTEeKaHWs1 OCHOBHbIX TUMOB XUMWUYECKMX
npespatleHun. MNMpn HanMcaHMM CXem peakuunn n
0OBbACHEHUN PONKM KaXJ0ro KOMMNOHEHTA
JonyckaeT oLmnbKM.

5.2 TunoBble KOHTPOIbHbIE 3aflaHUsl UNTU UHble MaTepuarnbl, Heo6xoAnuMbIe ANsi OLleHKU 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATeNIbHOCTU
5.2.1 MNepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 6
1 MexaHun3m anekTpodunbLHOro NPUCOeAMHEHNS ranoreHoBogopoaoB K ankeHam. Mpasuno B.B. MapkoBHukoBa.
2 MexaHn3m anekTpoduUnbHOro NPUCOeAMHEHNS rarioreHoB K ankeHam.
3 MexaHn3M aneKkTpodunbeHOro NpUcoeauHEHNst BOAbl K ankeHam.
4 MexaHnam pagukansHoro npucoegmHenns Cl2 n SO2CI2 k ankeHam.
5 MexaHun3m pagukansHoro npucoeanHeHns HBr n CCl4 k ankeHam.
6 MexaHnam pagukansHoro npucoeamHenHns ROH n RCHO k ankeHam.
7 PeakumoHHas cnocobHOCTb kKapbOHMBHOW Fpynnbl.
8 Mpumepsb! peakunin HyneoUNsEHOro NPUCOEANHEHUS K ankeHam.
9 MexaHnam HykneodmnbeHoro npucoegmHenna HCN, NH20H, H20, PCI5 k anbgermgam n keToHam.
10 AnbaornbHasa KoHAeHcauus.
11 Mmpponns asomMeTnHOB.
12 Peakuumun npncoegnHeHuns K conpsKeHHbIM ankagneHam.
13 Peakuuun Ouneca-Anbaepa.
14 Peakuunun npncoegnHeHns K ConpsiXeHHbIM HernpeaenbHbIM anbgerngam u KeToHam.
15 Peakuuun npucoeanHeHns Kk anokcngam.
16 Knaccudukaums peakumin aSnMMMHUPOBAHWS MO OTHOCUTENBHOMY PacnoSIOKEHUI0 aTOMOB yrriepoaa, oT
KOTOPbIX MPOMCXOANT OTLLENMeHne.
17 O6was xapakrepuctmka peakuuin E1, E1cB, E2 (MexaHn3M 1 cKopoCTb peakumm)
18 E1-annMmuHupoBaHune.
19 E1cB-anuMmmnHmnpoBaHue.
20 E2-annmHupoBaHune.
21 OnNYMUHNPOBaHUE TPETUYHBLIX aMUHOB U3 rTMOPOKCUMAO0B TeTpaankunammonus (npasuno Modmana).
22 MexaHusmbl E1 n E2 B cpaBHeHuUM.
23 dakTophbl, BNUAKOLLIME Ha BbIXO4 NPOAYKTOB peakumMn SrTIMMUHUPOBAaHNS.
24 3aTopmoxxeHHas 1 3acnoHeHHas koHdopmaumu npu E2-anummnHmposaHmm.
25 aHTU-ONUMUHMPOBaHME NPOU3BOAHBIX LMKIOreKkcaHa.




26 Teopus HanpsXkeHHOCTM B Lnknax. CogepxaHue aHeprum LUKnoankaHos.

27 Crepeoxmmust E2-3nnMmnHMpoBaHms ranoreHankmnos (CUH-, aHTU-gUXoTOMUS).

28 Crepeoxmmust E2-3nnMmnHMpoBaHns CoeaMHEHUI C ABYMS XMPanbHbIMU LLEHTpaMMm.

29 MpumeHeHne peakunii SNMMUHNPOBAHUS B OPraHUYEeCKoOM CUHTE3E.

30 PagvkanbHoe anumMmMHMpoBaHMe.

31 Knaccudpmkaumsa SN peakumin B anudatnyeckomM psay no 3apsaHoMy npu3Haky.

32 O6was xapakrepuctmka mexaHnamoB SN1 1 SN2 (MexaHu3m, npodusb, CKOPOCTb peakumm).

33 PauemMu3aums n BanbgeHoBckoe obpalleHue.

34 BrnnsaHne pactesoputens Ha ckopocTb SN2 peakumin.

35 MexdasHbln kKaTanus Ha npumepe SN peakuui.

36 Wonnzauus cybetparta npu SN1 peakumsx.

37 AnNnunbHOE U BHYTPUMOSEKYNSIPHOE HYKNeounnbHoe 3ameLleHune.

38 Peakunn HykneounsLHOro 3ameLLeHns B apoMaTU4eCKOM psay.

39 Knaccudukauns anektpodunos B SE peakumnsix B apomaTnyeckom psay.

40 CTpoeHune O- 1 TT-KOMMMEKCOoB B peakumsix SE(Ar).

a1 OpueHTupyloLLlee OelCcTBUE 3aMECTUTENEN B apOMATMYECKOM KOJbLE C TOYKN 3PEHNSI CTPOEHUS
apeHOHMEeBOro MoHa.

42 Peakunun anekTpodunbHoro samelleHus B anudatmyeckom psagy. CxoacTso n otnmyve peakummn SE ¢
peakunamm SN

43 HykneodunbHoe cogencraune.

44 OnekTpoduneHoe N HYKNeoMunbHoOe aunnnmpoBaHne.

45 Peakunn pagrkanbHOro saamelleHus B anudatuyeckom pagy.

46 Peakunn neperpynnupoBku: obLme NoHATUSA, Knaccudgurkaums no npupoae MUrpypyoLLen rpynnbl.

47 CurmaTtponHble NneperpynnmMpoBKn: MexaHn3m peakumin, npumepsl [1,3]-, [1,5]-, [1,7]-, [3,3]-curmatponHbix
neperpynnMpoBOK.

48 XeneoTponHble peakuuu.

49 MpoToTpOnHbIE NEPErpyNNMPOBKN C y4acTUEM TPEXYrNEPOAHbIX CUCTEM C ABOWHOWN CBA3LIO.

50 MpoToTpOnHbIE NEPErpYNNMPOBKN C y4acTUEM TPEXYrNePOaHbIX CUCTEM C TPOMHON CBA3bIO.

51 MpoToTpOnHbIE NEPErPYNNMPOBKN C y4acTUEM METUNEHA30METUHOBbLIX CUCTEM.

52 KeTo-eHomnbHbIE Y eHONOMbHBIE TayTOMEpPHbIE NpeBpaLLeHns.

53 MMUHO-eHaMWHHbIE 1 aMUO0-UMNAOMbHbIE TayTOMEpPHbIE NpeBpaLLeHUs.

54 HWUTPO30-0KCUMHbIE 1 KOMNbYaTOo-LeNHble TayTOMEPHbIE NpeBpaLleHuns.

55 MeperpynnupoBku, npoTekatoLme ¢ 1,2-ankunbHon Murpauuein: peakumn Barnepa-MeepeliHa n
NYHaKONWHOBAs NeperpynnupoBskKa.
Peakunn neperpynnupoBku, NpoTekatLlme ¢ pacluMpeHnemM Unm cyxxeHmeM uukna: peakumm lembsHosa

56 (Oes3amuHMpoBaHVEe UMKITMYECKUX aMUHOB), PaBOPCKOro (NonyyYyeHme LMKITMYECKNX KUCIOT U3 a-
ranoreHKeTOHOB).

57 MeperpynnupoBka bekmaHa (aHTU- N CUH-KOHGOPMaLUN OKCUMOB).

58 MonyyeHne nepBUYHLIX aMUHOB peakuuen MlodmaHa.

59 Peakuuun neperpynnupoBku, conpoBoXxaatoLmecs n3ameHeHMeM aTOMHOMO CocTaBa: npuMepbl.

60 Peakuumn neperpynnupoBku, CONpoBOXaatoLmecs coxpaHeHneM aTOMHOMo cocTaBa: NpUMepbl.

Cemectp 7

61 BaanmogencTeumsa mexay 3apsKeHHbIMW YacTuuamm

62 Mopgenb BO3HMKHOBEHUSA XUMWYECKON CBS3N

63 OBuxyLasn cuna npouecca obpasoBaHMs XMMUYeckon ceasn avitnepa u JloHgoHa

64 Tunbl XMMUYECKON CBA3W C NO3ULUKN pacnpeaerneHns aneKTPOHHOW NAOTHOCTU MeXay B3auMOAenCTBYOLWUMM
aToMamu

65 OcHoBHbIe NONOXEeHUs1 MeTOAA BaneHTHbIX CBA3EN

66 Bo30yxaeHHble coCcTOsSIHMS aToOMOB. MexaHn3Mbl 06pa3oBaHMs KOBANIEHTHOW CBSA3M

67 CBoWcTBa KOBaneHTHOW CBA3W: 3HEPrus U AnNnHa CBS3N

68 MakcumanbHas BaneHTHOCTb atoma

69 KpaTHOCTb CBS13M, HanoXeHue BaneHTHbIX CXeM

70 HanpaBneHHOCTb cBA3el 1 Teopus rubpuamnsauum aToMHbIX opouTanen

71 eomeTpusa monekynsl, metoa Mnnecnu

72 CTteneHb MOHHOCTW KOBaNEHTHOW CBA3U

73 OnnonbHbIA MOMEHT MOMEKY bl

74 MonapnayemMocTb KOBaneHTHOWN CBA3M




75 OCHOBHbIE NONOXEHNsT METOAA MOJIEKYNSAPHLIX opbuTanemn

76 CBsa3blBaloLLME W pa3pbIXIISOLLNE MOMEKYNSpHblE opbuTanu

77 OHepreTuyeckasa gnarpamma MMO gByXxaTOMHbIX MOJEKYI

78 KpaTtHocTb cBsisan no MMO

79 MapamarHeTukn n gnamarHeTuku cornacHo MMO

80 OnpegeneHne «KOOPAMHALNOHHbBIE COeQNHEHNS»

81 VoHmn3aumna nepexogHbIX MeTannoB

82 KoopavHaunoHHas Teopus BepHepa

83 MocTpoeHue hopmMyn KOOPANHALMOHHBLIX COeAMHEHNI

84 [eHTaHTHOCTb NUraHaoB

85 M3omepusa nuraHaos

86 "eomeTpuyeckasn nsomepus BHyTpEHHeN cepol

87 OnTuyeckas nsomepus BHyTpeHHeN cdepbl

88 MexgycdepHas nsomepus

89 CTtyneHyaTtas KOHCTaHTa 06pa3oBaHNs KOMMNIEKca

90 MonHasi KoHCTaHTa obpa3oBaHMs KOMMeKca

91 CTpoeHune KOMMeKCHbIX coeauHeHnii no MBC

92 CTpoeHune KOMMeKCHbIX coeauHeHnii no MBC

93 MarHuTHble CBOMCTBA KOOPANHALMNOHHBIX COEANHEHNI

94 Teopusa KpucTannmyeckoro nosns

95 CwunbHoe n cnaboe none nuraHgos

96 LIBeTHOCTb KOOPAMHALUMOHHbLIX COEANHEHNI

97 lMoHATME O XenaTHbIX KoMMnekcax

98 Kpuctannorngpatbl Kak KOMMfeKCHble COeaUHEHMS

99 OCHOBHbIE OKUCINIUTENN 1 BOCCTAHOBUTENM

100 CoeanHeHns ¢ OKUCITUTENbHO-BOCCTAHOBUTENBHOW ABOVNCTBEHHOCTbLIO

101 OCHOBHbIE TUMbI OKUCNNTENBHO-BOCCTAHOBUTENBHBIX Peakuui

102 Pepokc-npouecchl B rasoobpasHbix 1 TBepabix dasax

103 Pepokc-npouecchl B pactBopax

104 OnpepeneHve cpeabl B OKUCUTENBbHOM-BOCCTAHOBUTENBHbIX PeaKkLmsax

105 BbisiBneHune peanbHO CyLLECTBYHOLINX MOHHBIX YacTUL, B pacTBOpPE METOAOM Monypeakumin

106 OKUCNMTENBHO-BOCCTAHOBUTENBbHbBIE 3NEKTPOAbI

107 KonuyecTBeHHasi oueHka pegoKc-npoLeccoB

108 MpeacrasneHne cTaHAapPTHBIX 3NEKTPOHHbIX NOTEHUUanoB gvarpammamu Jllatumepa

109 3aBUCMMOCTb CTaHAAPTHOMO 3NIEKTPOHHOrO NoTeHUmana oT cteneHn okncnennst Red-Ox dopm (guarpammel
®pocTa)

110 3aBUCMMOCTb 3NEKTPOAHOro noteHuuana ot pH ¢ yyetom casoBbix cuctem (guarpammel MNypoe)

111 CBsa3b Mexay psAoM HanpshKeHui MeTannos 1 Nepuogn4eckon CMCTeMon

112 ®aKTopbl, OT KOTOPbIX 3aBUCAT 3HAYEHWUS ANEKTPOOHbIX NOTeHUManos. YpaBHeHne HepHcTa

113 OKncnNnTEenbHO-BOCCTAHOBUTESbHbLIE CBOMCTBA BOAbI

114 BrnusiHne komnnekcoobpasoBaHUs Ha NPOTEKaHWE PefoKC-NpoLEeccoB

115 anbBaHnyecknin anemMeHT. KOHUEHTPAUNOHHbIN 3eMeHT. TOMMMBHLIN 3NEMEHT

116 Kopposusa meTtannos

117 OnekTponua B pactesopax. Nonypeakunn, npoTekaroLme Ha anekTpogax

118 OnekTponua: 3akoHbl Papages

119 XnMUnyeckne NCTOYHUKN TOKa

120 OneKTpogHble NoTeHumansl




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA
He npeayCMOTPEHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNA (3apaym, KeUcChl)

1. M'306pa3nte MOCTUKOBLIN MOH BPOMOHMSA B BUAE BCEX BO3MOXHbIX AMS HEr0 KAHOHUYECKUX CTPYKTYP.
2. Kakne npoaykTtbl 06pasyoTcs npy BOCCTAHOBMNEHUM TeTpameTunatuneHa cmecobio H2 n D2 B ycnosusix

roMoreHHoro katanmsa?

3. Kakoi npoaykt obpasyeTcsa npu B3anmMogencTBMM auunranoreHmaa ¢ umc-6yteHom-2 npu HarpeBaHum 4o
50C? Yto npousongeT, ecnu B kayecTBe oneduHa NCNonb30BaTb CONPSXKEHHbIN AUEH?
4. Hanvwwute npumep rugpatauumn TPOMHbIX CBA3EN B MPUCYTCTBUKM conen pTyTh (peakumsa Kydeposa) ans
He3aMeLLeHHOro 1 MOHO3aMeLLEHHOrO aleTurneHa.
5. Hanuwurte mexaHnam peakumm pasnoxXeHnst CTepUYECKN 3aTPYAHEHHbBIX YETBEPTUYHBIX aMMOHUEBBIX

OCHOBaHUN.

6. N306pasnTe CTpYKTypbl MONEKY a30THOWM KUCMOTbI, aMMUaka, okcuaa asoTa (1) MeTogom HanoXxeHus

BalieHTHbIX CXeM.

7. Metogom 'unnecnu onpegenvte reoMeTpuio MOMEKyn xnopuaa TutaHa, cepHon kucnotel. MNoarsepaute

pacyeTamm 4ncno CcBOOOAHbIX nap yeHTpanbHOro atoma.

8. Ucnonkaysa metog MO onpegenute, kak USMeHsIeTCA AIMHA CBA3N 1 3Heprus cBasu B psgy CN+, CN, CN™.

9. B kakux ycnosusx - pH ot 0 go 14, - nepokcug BOAOPOAa HEYCTONYMB K AUCMPONOPLIMOHMPOBaHUIO.

10. Ncnonb3ys MeToq BaneHTHbIX CBA3EKW, onpeaenvTte Tun rubpuansaumm xnopuaa rekcaaksasaHagus (lI1),
NCNonb3ysi TEOPUIO KPUCTAaNINYEeCKoro Nonsi, onpeaenMTe MarHUTHbIE CBOMCTBA U Hannyne LBeTa OKTasapuyecKoro

KomMmnnekca.

5.3 MeToanyeckue maTepuansl, onpegensitowme npoueaypbl oLeHMBaHUSA 3HaHUN, YMeHUI, BnagaeHuin (HaBbIKOB

M (MUNKn) NnpaKkTU4ecKoro

onbITa AEATENbHOCTH)

5.3.1 Ycnosus gonycka oGy4atoLerocsi K NpoMeXXyTo4HOM aTTecTauum U nopsaok NMMKBUAaUUN aKkageMmn4eckomn

3a40JTKEeHHOCTU

MpoBeaeHre NPOMEXYTOYHON aTTeCTaLUMN perfnameHTUPOBaHO NOKanbHbIM HOPMaTUBHBLIM aktoM CI6IYITaA
«[lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOIS yCneBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumm obydatoLwmxca»

5.3.2 ®opma npoBeaeHNA NPOMEeXYyTOYHOWN aTTecTaLMu No AUCLUNNNHE

YcTHas +

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

NMncbmeHHasn

KomnbloTepHoe TecTupoBaHue

NHas

CTyoeHT MMeeT NpaBo Nonb3oBaTbCHA CNpaBOYHbIMU Tabnmuamm, kanbkynaTopom. KonnuecTso BONPOCOB B
bunete - 3-4. Bpems Ha nogroToBKy oTBeTa no 6unety - 60 MUHYT.

6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE OUCLUUMIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue MN3paTenbcTBO | [oa nspaHnsa | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

Mwuxannosckas A. IT. TeopeTunyeckne oCHOBbI http://publish.sutd.ru/
TEXHOIIOrMM OpraHNyeckux n c n 6vDr- tp_ext_inf_publish.ph
HeopraHM4eckux BeLLeCTB. a%ﬁsregﬁg ypr: 2022 p?id=202202
MexaHn3Mbl opraHUYecKnx A
peakuunn

JlykaHuHa T. J1. O6wasn n HeopraHmnyeckasi http://publish.sutd.ru/
xumus. KoopgmHaumnoHHble CaHkt-MNeTepbypr: 2021 tp_ext_inf_publish.ph
COeVHEHUsI B KOMMIEKCHOW crnerynrta p?id=20215239
XUMU4eckon nepepaboTke

T. I1. llykaHuna, J1. 1. O6wwasn n HeopraHunyeckasi http://publish.sutd.ru/

AppaweBa xumus. OCHOBHble tp_ext_inf_publish.ph
3aKOHOMEPHOCTH p?id=20245149
XUMUYECKNX NMPOLIECCOB. CankTt-lNeTepbypr: 2024
OkucnutensHo- cneryntg 0
BOCCTaHOBUTENbHbIE
npespaLleHms. OCHOBbI
3NEKTPOXMMUM

6.1.2 [lononHuTenbHaa y4yebHas nutepatypa

JlobaHoBa, B. I"., Xumusa. OKMCAUTENbHO- http://www.iprbooksh

NonuBaHckas, B. B., BOCCTaAHOBUTENbHbIE Mocksa: VisgaTenbckui 2018 op.ru/84427.htmi

[ensHa, B. U. peakuumn KOMMITEKCHBIX U Oom MNCuC
OpraHnyecknx coeguHeHumn




BesnposBaHHbIX A. B., | Teopus xnmmnyeckux http://publish.sutd.ru/

Mwuxannosckas A. I1., NpoLLeccoB OPraHN4YecKoro tp_ext_inf_publish.ph
Hosocenos H. IN., cuHTe3a. Peakuun, Che.: crieryntg 2015 p?id=2687
Abpamosa E. C. NPUBOASLLNE K UBMEHEHUIO
YrNepoaHoro ckeneta
Mwuxannosckas A. 1. TeopeTnyeckne oCHOBBbI http://publish.sutd.ru/
TEXHOMOrMn opraHnYeckmx CaHkt-MNeTepbypr: 2020 tp_ext_inf_publish.ph
BewecTB. OCHOBHbIE cneryntp p?id=202002
NOHATUA

6.2 Nepe4veHb NpocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CMPABOYHbIX CUCTEM

Cant nHctuTyTa 6BOoTEXHONOrMK, NULLEBON N XMMUYECKOW MHXEHEPM ANTancKoro rocyaapCTBEHHOro
TEXHUYEeCKOro yHuBepcmuTeTa www.chem-astu.ru
HayuyHag anekTtpoHHas 6ubnnoTteka www.elibrary.ru

6.3 NMepe4veHb NNLEH3UOHHOIO U CBO6GOAHO pacnpocTpaHAeMoro NporpaMmMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepmanbHO-TeXHMU4YECKOW 6a3bl, HeO6X0AUMOM ANns OcylleCcTBIIeHUA obpa3oBaTeflbHOro
npouecca no AucuunnuHe

YyebHasa nabopatopusi, OCHaLLEeHHas BbITSXKKOW, 000pyLOBaHNEM, peakTMBamMmn, XMMMUYECKOW NOCYA0MN

Ayautopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumann3npoBaHHas Mebenb, Aocka
JlekumoHHas Y A PYA 4 P A
ayautopus

CneuuanuanpoBaHHas mebenb, gocka
YyebHas ayautopus
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