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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 Xummus
OOwas n HeopraHuyeckast XuMnsi
dusnyeckasa xmmus

2 KOMMETEHUWN OBYYAIOWENoCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHBI

MK-1: CnocobeH ocywecTBNATL NpoBeAeHne paboT No o6paboTke n aHanU3y Hay4YHO-TeEXHUYECKOW MHopmMaLmm n
pe3ynbTaToB UCCNeA0BaHUIN B 061aCTU XMMUYECKON TEXHOJIOTMU OPraHUYeCcKuX U HeopraHM4ecknx BeLecTB

3HaTb: OCHOBHbIE 3aKOHOMEPHOCTU U MEXaHU3Mbl peakumin Ans peLleHns 3adad NpoBoAMMbIX MCCNeAoBaHUN 1 pa3paboTok;
TEOPUIO FOMOIEeHHOr0 U reTEPOreHHOro KaTanmsa

YMmeTb: cocCTaBnsiTb MaTepMaﬂbeIVI 6anaHc npoueccos XUMMWYECKON TEXHOMOMu; NMPUMEHATb AdaHHble KUHETU4YEeCKUX,
CTepeoxXmMn4ecknx un cnekrparbHbIX nuccnegoBaHmMnm ons Hay4HOro 06BbACHEHNS MEXaHW3MOB peaKLlMVI B XMMMWNYECKON
TexXHOoNnormm

Bnapetb: meTogamu aHanusa HayHHO-TeXHMHECKOVI |/|H¢>opmau,|/||/| ans obocHoBaHWS U npoesegeHunsa npoueccos XUMUYECKON
TeXHOJIOrmn opraHn4yecknx " HeopraHU4YecCckux BellecTB; HaBblkaMW Hay4HOro aHanusa 1 npuemMamum CcocCTaBlieHUA CXeM
XUMUKO-TEeXHOJTOrnM4ecknx 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
nHTepMmeamnatel. MapLupyT peakumm (NOHATHE,
knaccudukaums). TepMoguHaMmyeckun n
KMHETUYECKMI KOHTPOMb. HanpasneHus
NpoTeKaHUs peakuum (TUnbl peakumm). n
MonekynsapHocTb peakuumn. 'mgponus
ranoreHankaHoB (MexaHn3ambl SN1 1 SN2)

Tema 3. Kucnotbl n ocHoBaHus no U.
BpeHcTeny, I. Jlbloncy. CynepkncnoThl.
MonekynsapHbI anekTpocTaTuYeckuin
noteHuman. MNpuHLKN XECTKUX U MATKUX
KMCNOT 1 ocHoBaHW. Teopusa M.U.
YcaHoBn4ya. KNCMOTHBIM U OCHOBHLIN KaTanua:
obwun n cneundmyecknin. ANekTpopubHbIN 7
1 HykneounbHbIN kKaTanua. JllabopaTopHoe
3aHaTMeE: KNCNOTHLINA U OCHOBHbIV KaTanuns B
OpraHM4yeckomM CUHTE3e

Tema 4. OCHOBbI CTEPEOXMMUN. DNIEMEHTbI
cummeTpun. KnuHoBraHas npoekums.
Mpaeuna KaHa-NHronsaa-Mepnora.
Mpoekunn 3. duwepa n M. HetomaHa.

Pasgen 2. MexaHn3mbl OpraHU4ecKmnx
peakuun: npucoeguHeHne

Tema 5. Peakuyum npucoegmHeHmns K
N301IMpPOBaHHLIM MaronosnsipHbIM U HemMo-
NSAPHbIM KpaTHbIM CBA3AM. Peakummn
anekTpodunbHoOro npucoeauHeHus (AE).
Mpasuno B.B. MapkoBHukoBa.
lMpocTpaHcTBEHHOE TeyeHue peakumi AE.
BrnivsHue 3amectutenen Ha CKOpoCTb
peakunn. MexaHn3mbl peakumm Jl
ANeKTPOUIBHOro NPUCoOeaMHEHS K 2 2 8
ankeHam: rarioreHoBo4OPOLOB, ranoreHos,
Boabl. Peakumm HykneounbHOro
npucoeauHeHus (AN). Peakunm
pagvkanbHoro npucoeanHeHus (AR).
MexaHn3Mbl peakunin pagukanbHOro
npucoeauHeHust Kk ankeHam: Cl2 n SO2CI2,
HBr, CCl4, ROH, RCHO, RCOOH, kapbeHos,
MepKanTaHoB




Tema 6. Peakuuun npucoeguHeHuns K
M30NMPOBaHHLIM MNONSAPHbLIM CBA3SAM.
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. AnbaonbHasa KoHOeHcauus.
MexaHn3mbl peakuuin NpUCoeanHEHS No
yrnepopa-a3ot kpaTtHon cBasn (>C=N).
JlabopaTtopHoe 3aHATue: TeKyLnii KOHTPOb.
OCHOBHbIE NOHATUA.

Tema 7. lNpucoeanHeHmne K CONPsKeHHON
CUCTEME KpaTHbIX CBA3EN

MpucoeanHeHne K CONpsXKEHHbIM
ankagueHam: rmapupoBaHue,
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 LMKNUYECKUM HENpeaenbHbIM
KeToHaM. Peakuuun npucoeguHeHns K
AKPUIOHUTPUITY.

10

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. MexaHnsmbl 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 3aHsATHe: Peakunm
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 nuponmse (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 OpraHnN4ecKmnx
peakuun: 3ameLleHne




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

Tema 13. Peakuunm anekTpodunnbHOro
3ameLeHuns. Peakuumn anektpouneHoro
coeguHeHun apomaTudeckoro psaga SEAr.
Knaccudmkaumsa anektpodunos 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
ANEeKTPOUNBHOIO 3aMeLLEHNS B
anudaTtuyeckom pagy. CxoacTeo u oTnmyme
peakuni SE ¢ peakumammn SN.
HykneodgunbHoe cogencteume. Peakuun 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
YCIOBUSX U C pa3HbIMU peareHTamu.

Pasgen 5. MexaHu3Mbl opraHn4eckux
peakuuii: neperpynnupoBska

Tema 15. CurmaTtponHbie U NPOTOTPONHbLIE
neperpynnuposkn. OnpegeneHue un
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.
MeperpynnunpoBKn ¢ ydacTnem
anekTpoHoaedULMTHOro atoma yrrepoaa.
Meperpynnuposku BarHepa-MeepseinHa.
lMuaHkonuHoBas nNeperpynnupoBka.
Meperpynnuposka [JembsiHOBa.
MeperpynnupoBka ®aBopcKoro.
MeperpynnunpoBku ¢ ydactnem
3NeKTpoHoAeMLMTHOrO atoma a3oTa.
MeperpynnupoBka bekmaHa. peakuns
odmaHa. JlabopaTopHoe 3aHATME: TeKyLmi
KOHTpoOnb. [Neperpynnuposka.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexytodHas attectauus
(Ok3ameH)

4 2 8 nn
4 2 8
2 8
2 2 8 mn
2 2 2 8
32 16 16 125
2,5 24,5




Paspen 6. Xumunyeckas cBa3b

Tema 17. Mogenb BO3HUKHOBEHWUS
XUMWUYECKON CBA3UN. DNEKTPOHHBbIE CTPYKTYPbI
BO30yxaeHHbIX atomoB. CBOVCTBa
KOBaneHTHOW cBsA3W. MeTof BaneHTHbIX
cBazen. Tun rmbpmnamnsaumn. Onpegenexve
reomMmeTpun MOneKynbl.

10

nn

Tema 18. MeToa monekynspHon opbuTtanen.
CywHocTtb MeToga. CesasbiBatowmne u
paspbIXNSALWMe MONeKynsipHble opbutanm.
[iByxaTOMHbIe rOMOsiAEPHbIE MOSEKYbI.
MarHuTHbIe CBOMCTBA M OKpacka MOSEKYI.
Cuvnbl MEXMONEKYNAPHOro B3auMogenCcTBUS.

10

Pasnen 7. KoopanHaunoHHble coeauHeEHNsI

Tema 19. HomeHknaTypa 1 cTpoeHue
KOOPAMHALMOHHbBIX coeauHeHn. NloHnsaums
nepexogHbix meTanmnos. Teopus BepHepa.
N3omepusa. CTpoeHMe KOMMNIEKCHbIX
coeanHenu no MBC. KoHcTaHTa
obpasoBaHusa KOMMNekca.

12

nn

Tema 20. Teopusa KpMCTaNIMYECKOro Nonsi.
CunbHoe u criaboe none nNuraHgos.
LiBeTHOCTb M MarHWTHbIE CBOWCTBA.
JlabopatopHoe 3aHaTue: MNMonyyeHne
XenaTHbIX komnnekcoB. KoopanHauoHHble
coeguHeHus

12

Tema 21. MeToabl cuHTE3a
KOOPAMHALMOHHbBIX COeaANHEHUIN. Peakumm
obmeHa nuraHgos. ObpasoBaHue xenaTHbIX
KomnnekcoB. JlabopaTopHoe 3aHATHE:
MonyyeHue 1 cBOMCTBa KOOPAMHALMOHHBIX
coeguHeHun

12

Pasgen 8. Pegokc-npouecceol

Tema 22. OcHoBHble NoHATUSA. CTeneHb
okncnenusi. OKMCNUTeNn 1 BOCCTAHOBUTENN.
Twvnbl pegokc-npoueccos. Peakumn,
npoTekawLLne B razaoobpasHbIX U TBEPAbIX
dazax.

10

Tema 23. VloHHbI MeToa cocTaBneHns
YpaBHEHUN OKUCNNTENBHO-
BOCCTaAHOBUTENbHbIX peakuun. BnnaHmne
cpenbl Ha NpoTekaHne pefoKC-NPOLIECCOB.
CocTtaBneHune ypaBHeHUIN peakuni npu
HEen3BEeCTHbIX NPoayKTax.

10

mn

Tema 24. OkucnutenbHble NOTEeHUMan.l:
noHaATne, Tabnmua. 3aBMCUMOCTb
OKUCNUTENbHOIO NoTeHuuana ot
KOHUEeHTpauumin. PacyeT cTaHaapTHbIX
3ANEeKTPoAHbIX NoTeHUNanoB. NpumeHeHne
ounarpamm Jlatumepa, ®pocta m MNypbe.
YpaBHeHue HepHcTa. JlabopatopHoe
3aHaTue: Pegokc-npoueccol. BrnivsHue cpeqpbl
Ha NnpoTekaHne pefoKC-NPoLLEeCCOB

10

Tema 25. DnekTponua 1 rarbBaHNYECKUN
npouecc. CywHocTb. CocTaBneHune
nonypeakunin, npoTekaroLmx npu
3NEeKTPonM3e B BOOHOM pacTBOPE Ha aHoAde U
KaToge. PactBopuMble U HeEpacTBOPUMbIE
anekTponbl. 3akoHbl Papages. Xumuyeckue
MCTOYHUKWM TOKA.

Pasgen 9. KonnyecTBeHHblE XapaKTepUCTUKK
XVIMUYECKMX MPOLLECCOB




Tema 26. TeopeTUyeckuin U NPaKTUHECKUN
MaTepuanbHbin 6anaHc. lNocnegoBartenbHble
W napannenbHble peakumn. PaHr
cTexmomeTpudeckon matpuubl. Knoyesble 2
KOMMOHEHTLI. JTabopaTopHoe 3aHATHeE:
KonnyecTBeHHbIE XapaKTepUCTUKK
XUMUYECKMX NPOLEeCCOoB

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

15 ra

WTtoro B cemecTpe (Ha kypce ans 3A0) 34 17

KOHch'IbTaLI,VIVI N NPpOMEXYTOYHaaA aTtrecrtaumd

17 121

(Ok3ameH) 2.5

24,5

Bcero koHTakTHasa paborta n CP no

OVUCLUMMNYHE

137

295

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4ebHbIM MnaHoM He NpedycMOTPEHO

5. ®OH[l OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

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

Kon HanmeHoBaHWe oueHOYHOro
MNMokasaTenu oueHnBaHWs pe3ynbTaToB 00y4YeHus
KoMneTeHunn cpeactea

OnucbiBaeT 3aKOHOMEPHOCTUN OCHOBHbIX PEaKLMIA B XMMUYECKON
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.
AHanuampyet pesynbTaTtbl UCCNeaoBaHWN ANst 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)

O6yuatowminca nokasblBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHue TeEOPETUYECKMX OCHOB
TEXHOJ10rMn opraHN4ecKknx n
HeopraHM4yeckunx BeLLecTs, CBOOOAHO
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
OEeATENbHOCTY; NPOSIBNSET TBOPYECKNE
CMOCOOHOCTM U LLUMPOKYIO 3pyanLMIO B
ncnonb3oBaHuM yyebHoro matepuana.

OO6y4atowmincs eMOHCTpUpYEeT NOHMaHne
YCINOBUIA XMMUYECKUX peakuun, BrnageHue
HaBblKaMW aHanM3a BO3MOXHbIX MyTen nx
NPOXOXAEHWS, BbIOOPa HY>XHbIX peareHToB U
KaTtanM3aTopoB, 3HaHMe MexaHU3mMoB
NPOTEKAHNSI OCHOBHBIX TUMOB XMMUYECKUX
npespalleHui. Mpu HanncaHum cxem peakumn
0OBACHAET POrb KAXA0ro KOMMNOHEHTA.

4 (xopoLwuo)

O6yuatowmics nokasblBaeT 4OCTATOUHbIN
YPOBEHb 3HAHWI TEOPETNYECKNX OCHOB
TEXHOMOrMN OPraHNYecKnX m
HeopraHM4YeCcKknx BeLLEeCTB, OPUEHTUPYETCSH
B OCHOBHbIX MOHATUSIX U ONPeAeneHunsX;
YCBOWIT OCHOBHYIO NuTepaTypy; 4onyckaet
He3HauYUTENbHbIE NMOrPELUHOCTU NpK
OTBETaXx Ha BOMPOCHI 3K3aMEHALMOHHOTO
ounetan

OGyuyatoLwmics 4eMOHCTPUPYeT 4oCTaTouHoe
NOHUMAaHWE YCIOBUIA XMMUYECKUX PeaKLi,
BrafeHve 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 matepmana B MUHUMarnsHOM
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.

Ob6yuvarowmmnca AeMOHCTpMpYyeT 4oCTaTovHoe
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 HanucaHMM cxem 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 AeMOHCTPUPYET HEMOHMMaHUe
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 HanMcaHMn cxem peakunin 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 7
1 MexaHn3M anekTpodunbLHOro NPUCOeAMHEHNs ranoreHoBogopoAoB K ankeHaM. Mpasuno B.B. MapkoBHukoBa
2 MexaHn3m anekTpodunbLHOro NPUCOeAMHEHNS ranoreHoB K ankeHam
3 MexaHn3M anekTpodunbLHOro NPUCOeAMHEHNS BoAbl K ankeHam
4 MexaHnsm pagmkansHoro npucoegmHenns Cl2 n SO2CI2 k ankeHam
5 MexaHunam pagukanbHoro npucoeauHeHus HBr n CCl4 k ankeHam
6 MexaHunam pagukanbHoro npucoeanHeHns ROH n RCHO k ankeHam
7 MpumMepbl peakuunin HyNeomUnbHOro NPUCOEANHEHNS K ankeHam
8 PeakunoHHas cnocoBbHOCTb kapbOHUNBHOW rpynnbl
9 MexaHn3m HykneoduneHoro npucoeamHeHns HCN, NH20H, H20, PCI5 k anbgervgam v keToHam
10 AnbaonbHasi KoHAeHcauust
11 Mmpoponus asomeTnHOB
12 Peakunn npucoenHeHns K CONPsbKeHHbIM ankagueHam
13 Peakuuv Ounsca-Ansaepa
14 Peakunn npucoegnHeHns K CONPsbKeHHbIM HenpeaenbHbIM anbaerngam u KeToHam
15 Peakunn npucoegnHeHns K anokcuaam
16 Knaccudukaums peakunin anMMMHMpOBaHUS NO OTHOCUTENbHOMY PacnorioXeHWI0 aToMOB yrnepoaa, ot
KOTOpbIX MPOUCXOANT OTLLENNeHne
17 Obwas xapaktepuctuka peakumin E1, E1cB, E2 (MexaHn3m 1 cCKopoCTb peakLmm)
18 E1-anumuHnpoBaHne
19 E1cB-anuMmuHupoBaHue
20 E2-anumHunpoBaHne
21 OnNVMUHNPOBaHUE TPETUYHBLIX aMWHOB U3 rTMOPOKCMA0B TeTpaankunammonus (npasuno FodmaHa)
22 MexaHuambl E1 n E2 B cpaBHEHUN
23 daKTopbl, BAUSAIOLLME Ha BbIXOA NPOAYKTOB peakLumMn anMMUHUPOBaHUS
24 3aTopMOXXeHHas 1 3acnoHeHHasa koHdopmauuu npn E2-anummHmposaHmm
25 aHTU-ONUMUHMPOBaHWE NMPOU3BOAHLIX LMKNorekcaHa
26 Teopus HanpskeHHOCTM B Luknax. CoaepxaHue aHeprum LuknoankaHos




27 Crepeoxmmust E2-3nnMnHMpoBaHMS ranoreHankunoB (CUH-, aHTU-GUXoTOMUS)

28 Crepeoxmmust E2-3nnMmnHMpoBaHnsa COeaAMHEHUIN C ABYMS XMPanbHbIMU LIEHTpamMm

29 MpuMeHeHne peakunin ANUMUHUPOBAHUSA B OPraHUYECKOM CUHTE3e

30 PagvkanbHoe anumMmnHMpoBaHue

31 Knaccudpmkaumsa SN peakumn B anndatmyeckom psay no 3apsgHomy npusHaky

32 Obwas xapaktepuctuka mexaHmamoB SN1 n SN2 (MexaHu3m, npodunb, CKOPOCTb peakunmn)

33 PauemMun3aums n BanbgeHoBckoe obpalleHne

34 BrnnsaHue pactesoputens Ha ckopocTb SN2 peakumn

35 MexdasHbin katanus Ha npumepe SN peakuun

36 Wonnzauus cybetparta npu SN1 peakumsx

37 AnnunbHoe 1 BHYTPUMONEKYNSPHOE HyKNeomunbHoe 3ameLleHmne

38 Peakumm HykneomunbHOro sameLleHs B apoMaTU4eCcKkoM pagy

39 Knaccudukauns snektpodunos B SE peakuusax B apomaTnyeckom psgy

40 CTpoeHune O- 1 TT-KOMNMEKCOB B peakuusax SE(Ar)

a1 OpueHTupyloLLlee OelCcTBUE 3aMECTUTENEN B apOMATMYECKOM KOJbLE C TOYKN 3PEHNSI CTPOEHNS
apeHOHMEeBOro NoHa

42 Peakunun anekTpodunbHoOro samelleHus B anndatuyeckom psgy. CxoacTso u otnmume peakumi SE ¢
peakunamm SN

43 HykneodunbHoe cogencrene

44 OnekTpodunbHoe N HYKNeounbHOE aunnnMpoBaHne

45 Peakunn pagrkanbHOro saamelleHuns B anmdatuieckom pagy

46 Peakunn neperpynnupoBku: obLmne NoHATUSA, Knaccudukaums no npupoae MUrpypyroLLen rpynneol

47 CurmaTtponHble NneperpynnupoBKn: MexaHnam peakuui, npumepsl [1,3]-, [1,5]-, [1,7]-, [3,3]-curmatponHbix
neperppynnmpoBOK

48 XeneoTponHble peakLmm

49 MpoToTponHbie NeperpynnmMpoBKN C y4acTheM TpexyrnepoaHbIX CUCTEM C ABONHON CBA3bIO

50 MpoToTponHbie NeperpynnmMpoBKN C y4acTeM TpexyrnepoaHbIX CUCTEM C TPOWHOWN CBA3bIO

51 MpoToTponHbie NeperpynnmMpoBKN C y4acTneM MeTUneHa3oMeTUHOBbLIX CUCTEM

52 KeTo-eHOomnbHbIEe 1 eHONOMbHbIE TayTOMEPHbIE NpeBpaLLeHns

53 MMUHO-eHaMWHHbIE 1 aMNO0-UMNAOMbHbIE TayTOMEpPHbIE NpeBpaLLeHns

54 HWUTPO30-0KCUMHbIE U KONbYaTO-LeNHbIE TayTOMEpHbIEe NpeBpaLLeHns

55 MeperpynnupoBku, npoTekatoLme ¢ 1,2-ankunbHon Murpauuein: peakumn Barnepa-MeepseliHa n
NMHaKONWHOBAs NeperpynnupoBka
Peakunn neperpynnnpoBku, NpoTeKkaLLimMe ¢ paclUMPeHneM UIu CyXKEHMEM UMKna: peakummn [lembsHoBa

56 (Oes3amuHMpoBaHVe UMKITMYECKUX aMUHOB), PaBOPCKOro (NonyyYeHme LUKITMYECKUX KUCIOT U3 a-
ranoreHKeToOHOB)

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

58 MonyyeHne nepBNYHBIX aMUHOB peakumen FodmaHa

59 Peakunn neperpynnnpoBku, CONpoBOXAaloLLnecs naMeHeHMemM aToMHOro coctasa: npuMepsbl

60 Peakuunun neperpynnupoBku, CONpoBoOXaatoLmecs coxpaHeHneM aToOMHOro cocTaBa: NpuMepsbl
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61 BaanmogencTeumsa mexay 3apsKeHHbIMW YacTuuamm

62 Mopgenb BO3HMKHOBEHUSA XUMWUYECKON CBS3N

63 OBuxylasn cuna npouecca obpasoBaHus XuMmnyeckon ceasu antnepa u JloHgoHa

64 Tunbl XMMUYECKOM CBA3W C NO3ULUKN pacnpeaernieHns aneKTPOHHOW NAOTHOCTU MeXay B3auMOAenCTBYOLWUMM
aTomamu

65 OcHoBHbIe NONOXEHUs1 MeTOAA BaNeHTHbIX CBA3EN

66 Bo30yxaeHHble cOCTOsSIHMS aTOMOB. MexaHn3Mbl 06pa3oBaHUs KOBANIEHTHOW CBSA3M

67 CBoKcTBa KOBanNeHTHON CBA3MW: 9HEPINS U ANrHA CBA3U

68 MakcumanbHas BaneHTHOCTb atoma

69 KpaTHOCTb CBA3W, HanoXeHne 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 NONOXEHNA MeToaa MONeKkynsapHbix opbutanen




76 CassblBatoLLMe 1 paspbIXNALLLMEe MONEKYNsapHble opbutanu

77 OHepreTuyeckasa gnarpamma MMO aByxaTOMHbIX MOMEKYIN

78 KpaTtHocTtb cBs3n no MMO

79 MapamarHeTukn n gnamarHeTuku cornacHo MMO

80 OnpegeneHve «KOOPAMHALNOHHbBIE COeANHEHNSI»

81 MoHun3aunsa nepexogHblx meTannos

82 KoopavHaunoHHas Teopus BepHepa

83 MocTpoeHne hopmMyn KOOPANHALMOHHBLIX COEOMHEHNI

84 [eHTaHTHOCTb NUraHaoB

85 M3omepusa nuraHaos

86 "eomeTpuyeckasn nsomepus BHyTpPeHHeN cepbl

87 OnTtunyeckast 13omepusi BHyTpeHHen cdpepbl

88 MexgycdepHas nsomepus

89 CTtyneHyaTtas KoHCcTaHTa obpa3oBaHust KOMMSeKca

90 MonHasi KoHCTaHTa obpa3oBaHMs KOMMMeKca

91 CTpoeHune KOMMMeKCHbIX coeauHeHnii no MBC

92 CTpoeHune KOMMeKCHbIX coeauHeHnii no MBC

93 MarHuTHble CBOMCTBA KOOPANHALMOHHBIX COEANHEHNI

94 Teopusa KpucTannmyeckoro nosns

95 CwvnbHoe n cnaboe none nuraHgos

96 LIBeTHOCTb KOOPAMHAUMOHHbLIX COEANHEHNI

97 lMoHATNe 0 xenaTHbIX KOMMeKcax

98 Kpuctannorngpatbl Kak KOMMNfEKCHble COeaUHEHMS

99 OCHOBHbIE OKUCIMTENW U BOCCTAHOBUTENN

100 CoeanHeHns ¢ OKUCITUTENTbHO-BOCCTAHOBUTENBHOW ABONCTBEHHOCTbLIO

101 OCHOBHbIE TUMbl OKUCNNTENBHO-BOCCTAHOBUTENBHBLIX Peakuui

102 Pepokc-npouecchl B rasoobpasHbix 1 TBepabix dasax

103 Pepokc-npouecckl B pacTBopax

104 | OnpegeneHue cpeapbl B OKUCNNTENbHOW-BOCCTAHOBUTESNbHBIX peakLmsix

105 BbisiBneHne peanbHO CyLLEeCTBYHLNX MOHHBIX YacTUL, B pacTBOPE METOAOM Nonypeakumin

106 OKUCNMTENBHO-BOCCTAHOBUTENBbHbBIE 3NEKTPOAbI

107 KonuyecTBeHHasi oueHka pegoKc-npoLeccoB

108 MpencraeneHne ctaHAapTHBIX 3NEKTPOHHbIX NOTEHUManoB guarpammamm fllatumepa

109 3aBUCMMOCTb CTaHAAPTHOMO 3NIEKTPOHHOIO NoTeHUMana oT cteneHu okncnenns Red-Ox opm (guarpammel
®pocTa)

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

111 CBsa3b Mexay psAoM HanpshXeHUin MeTannoB 1 Nepuognveckon cMcTeMomn

112 dakTopbl, OT KOTOPLIX 3aBUCAT 3HAYEHWUS SNEKTPOOHbIX NOTEHUManoB. YpaBHeHne HepHcTa

113 OKUCnMTENBHO-BOCCTAHOBUTENBbHbIE CBOMNCTBA BOAbI

114 BrnvsaHne komnnekcoobpasoBaHus Ha NPOTEKaHNE PefoKC-MpoLEeccoB

115 anbBaHnyecknin anemMeHT. KOHUEeHTPaUWOHHbIN 3neMeHT. TOMMNMBHbLIN 3NeMeHT

116 Kopposusa meTtannos

117 OnekTponua B pactesopax. Nonypeakunn, npoTekarLlme Ha anekTpogax

118 OnekTponua: 3akoHbl Papages

119 XUMUYECKME NCTOYHUKN TOKa

120 OrnekTpogHble NoTeHUManbl




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

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 katanumsa?

3. Kakoi npoaykt obpasyeTcsa npy B3anMogencTBMM auunranoreHmaa ¢ umc-6yteHom-2 npu HarpeBaHum 4o
50C? Yto npousongeT, ecnu B kayecTBe oneduHa NCNonb30BaTb CONPSXKEHHbIN AUEH?
4. Hanvwwnte npumep rugpatauumn TPOMHbIX CBA3EW B MPUCYTCTBUK conen pTyTh (peakumst Kyyeposa) ang
He3aMeLLeHHOro 1 MOHO3aMeLLEHHOro aLeTuneHa.
5. Hanuwurte mexaHnam peakumm pasnoxXeHnst CTepUYECKN 3aTPYAHEHHbBIX YETBEPTUYHBIX aMMOHUEBBIX

OCHOBaHUN.

6. N306pa3nTe CTpyKTypbl MONEKY a30THOM KUCMOTbI, aMMUaka, okcuaa asota (1) MeTogom HanoxeHus

BalieHTHbIX CXeM.

7. MeTtogom N'mnnecnu onpegenuTe reoMeTPUIO MOSEKYN Xnopuaa TuTaHa, CepHon KUCnoTel. MNoaTesepante

pacyeTamm 4ncno CcBOOOAHbIX nap yeHTpanbHOro atoma.

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

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

10. Ncnonb3ys MeToq BaneHTHbIX CBA3EKW, onpeaenvTte Tun rubpuansaumm xnopuaa rekcaaksasaHagus (lI1),
NCNonb3ysi TEOPUIO KPUCTANIMYECKOro Nonsi, onpeaenMTe MarHMTHbIe CBOMCTBA U HaNM4yne LBeTa OKTasapuyeckoro

KomMmnnekca.

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

M (MUNKn) NnpaKkTU4ecKoro

onbITa AEATENbHOCTH)

5.3.1 Ycnoeus gonycka oGy4atoLerocsi K NpoMeXyTo4HOW aTTecTauumn u nopsiaok NMKBMAALMM akagemMmnyeckomn

3a40JTKEeHHOCTU

MpoBeaeHre NPOMEXYTOYHON aTTeCTaLUMN perfnameHTUPOBaHO NOKanbHbIM HOPMaTUBHBLIM aktoM CI6IYITaA
«lMonoxeHue 0 NpoBeAeHNN TEKYLLEro KOHTPOIS YyCNeBaeMOCTU Y NPOMEXYTOYHOM aTTecTaumnm obydatoLmxcsa»

5.3.2 ®opma npoBeaeHNs NPOMEXYTOYHON aTTecTaLuMu No AUCLUNIINHE

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

CneuuanuanposaHHas mebenb, gocka
YyebHas ayautopus

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y Py P

ayautopust
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